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General introduction

NATURE OF THE BOOK

In many modern megacities, especially those located in developing coun-
tries, the supply of an adequate urban infrastructure, in the sense of local
public goods and services such as refuse collection, police departments, fire
brigades, medical support and educational systems, among many others, is
a pressing problem. It is precisely in these cities, where the problems emerg-
ing from the interactions among people are more acute, and local public
goods and services are more urgently required. However, many of these
cities suffer from a lack of an adequate urban infrastructure. This problem
may result from a lack of competition among jurisdictions for the provi-
sion of local public goods in those large urban regions.

Therefore, the central purpose of this book is to analyse the optimal allo-
cation of local public goods or services in large urban agglomerations and
the allocation consequences of increasing competition in their provision.
We take two innovative aspects of the concept of ‘functional overlapping
competing jurisdictions’ (FOCJ)1 – ‘de-localized membership’ and ‘uni-
functionality of jurisdictions’ – which seek to increase competition among
jurisdictions for the provision of local public goods.

De-localized membership means that individuals have the opportunity to
choose, independent of their place of residence, the local government (or
local service provider) they wish to patronize for the provision of local
public goods. This should increase competition among jurisdictions, com-
pared to traditional jurisdictions where individuals are obliged to consume
the local public goods offered by the jurisdiction where they live. On the
other hand, uni-functionality means that different local service providers
provide each facility with the various types of local public goods. This
should also help to increase competition, compared to traditional jurisdic-
tions which offer a bundle of such goods to individuals located in their ter-
ritory. This book specifically analyses the effect of these two aspects on
competition among jurisdictions in large urban agglomerations, and the
impact this probable increase in competition may have on the achievement
of the optimal allocation of local public goods.
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URBAN REVOLUTION, CITY SIZE AND THE
IMPORTANCE OF URBAN INFRASTRUCTURE
(LOCAL PUBLIC GOODS AND SERVICES)

In the twentieth century, the entire world experienced an urban revolution.
From 1300 to 1800, the proportion of the global population living in cities
remained relatively stable, at just below 9 per cent (Bairoch, 1985). This
figure rose to approximately 16 per cent by 1900, 30 per cent by 1950, and
47 per cent by 2000, and it is projected to reach 60 per cent by 2030 (ibid.;
United Nations, 2002). Virtually all of the population growth expected at
the world level between 2000 and 2030 will be concentrated in urban areas,
with most of it (approximately 95 per cent) in urban zones of less-developed
regions (ibid.).

Furthermore, the size of these urban agglomerations has increased dra-
matically. During the millennia between the origins of urbanization and the
onset of the Industrial Revolution, hardly a city in the world had a popula-
tion exceeding one million. By 1900, however, the world already had a dozen
suchcities,andaround1980thereweremorethan230,withacollectivepopu-
lation close to or slightly higher than that of the entire world population in
1700 (Bairoch, 1985). In 1975, 4.7 per cent of the world’s population lived
in cities with more than 5 million inhabitants. This figure was 6.5 per cent in
2000, and it is projected to be 8.4 per cent in 2015. Most of these large cities
are located in developing countries. In 2001, just nine of the 40 cities with
5 million inhabitants or more were located in developed countries. By 2015,
the world is expected to have 58 cities with more than 5 million inhabitants,
and only 10 of these will be in the developed world (United Nations, 2002).

There are many reasons for humanity’s ongoing shift from an autarkic
agricultural form of living to an urban one, and a considerable number of
the reasons given in the literature for this concentration of population are
economic in nature. According to Alfred Marshall ([1890] 1920), exter-
nalities are crucial to the formation of economic agglomerations such as
cities. In his well-known Principles of Economics, Marshall describes what
he considers to be the most relevant externalities: mass production, the
formation of a highly specialized labour force, the emergence of new ideas,
the availability of specialized input services and the existence of a modern
infrastructure.2

Throughout history, the availability of urban infrastructure has been one
of the most notable characteristics of cities. The congregation of a large
number of people facilitates the mutual provision of collective services or
local public goods, which could not have been obtained in isolation (Fujita
and Thisse, 2002). Examples include the Roman aqueduct for providing
water to the population, the construction of city walls in medieval Europe
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to protect urban dwellers, the agora in Greek civilization and many of
today’s local public facilities or city services such as refuse collections and
police departments, among others. This is in line with Mills’s (1967) view
that cities develop in the economy because of scale economies in production.

Nevertheless, despite the presence of increasing returns in production
(particularly in the production of local public goods), urban areas are
bounded. They have a limited size, based on the number of urban dwellers.
Therefore, scale economies in production are damped by scale diseconomies
arising in transportation. As also acknowledged by Mills (ibid.), an import-
ant factor in determining a city’s size is the trade-off between increasing
returns and transportation costs. As stated by Fujita and Thisse (2002), in
the absence of scale economies in production, there would be no cities
(backyard capitalism), whereas with no transportation costs, there would
be a single city in the economy (the world megalopolis). In addition to scale
diseconomies in transportation, there are many other problems and nega-
tive externalities involved in large agglomerations, such as pollution and
crime, which discourage a high concentration of population and suggest
the possible existence of an optimal city size.3

The criteria for evaluating the optimal size of a city have varied with time
and place. The dominant feeling across the various disciplines related to
urbanization is that most cities are just too big. Most current urban poli-
cies are implicitly based on this assumption. Megacities are viewed as gigan-
tic and dangerous autonomous organisms, whose growth should be curbed.
In these huge cities, local governments are unable to solve urban problems,
which increase in number and complexity as the population increases. One
of the crucial urban problems faced by local governments is how to ensure
adequate provision of local public goods or, in Marshall’s words, ‘infra-
structure’, such as refuse collection, police departments, fire brigades,
medical support, educational systems, transportation services, water and
sewer services, and in general collective goods aimed at solving problems
linked to the agglomeration of people. This problem is extremely severe in
large urban regions, where the provision of local public goods must be con-
tinuously and rapidly expanded in order to satisfy the growing demand.

As suggested by Marshall, the existence of modern infrastructure is one
of the crucial externalities that explain the formation of economic agglom-
erations in the first place. Nevertheless, in many modern megacities, espe-
cially those located in developing countries,4 the supply of adequate
infrastructure is currently more of a problem needing to be addressed rather
than a motivation for the agglomeration of people. It is possible that when
these cities first arose, the level of urban infrastructure served as an incen-
tive for people to concentrate there. But today, although many of the cities
suffer from a lack of adequate infrastructure, their populations continue to
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increase. For the local governments of these large urban regions, such cities
have become excessively big and unmanageable. Why have local govern-
ments failed to achieve the adequate provision of local public goods in these
large urban regions?

THE PROBLEM OF THE PROVISION OF LOCAL
PUBLIC GOODS FROM THE ECONOMIC
PERSPECTIVE

Before answering the previous question, let us first discuss some important
contributions to the economic literature relating to the problem of the pro-
vision of local public goods, which has been viewed as problematic by many
authors. Paul Samuelson defined public goods as ‘collective consumption
goods . . . which all enjoy in common in the sense that each individual’s
consumption of such a good leads to no subtraction from any other indi-
vidual’s consumption of that good’ (Samuelson, 1954, p. 387). In his well-
known paper ‘The pure theory of public expenditures’, he argues that in
some sense, no ‘market-type’, solution exists to achieve the optimal provi-
sion of public goods.

Charles M. Tiebout was the first to point out that most public goods are
locally supplied. In his classic paper, Tiebout (1956) suggests that in an
economy of local public goods, the optimal allocation can be decentralized
through competition among local governments. Tiebout imagines a system
of jurisdictions in which each government offers its own package of public
goods/tax structures, and these compete with one another for consumers.
By migrating to the jurisdiction that respects their tastes in public
goods/tax schemes, consumers reveal their preferences. Competition
among jurisdictions and ‘voting with the feet’ may lead to the efficient pro-
vision of local public goods. Tiebout did not specify a complete model; it
was left to later authors to suggest different models in which his ‘compet-
ing jurisdictions’ result in the optimal provision of local public goods.

Following these later studies, we can identify the conditions under
which Tiebout’s hypothesis holds. The first crucial condition is the cost-
less mobility of people among jurisdictions. Tiebout’s intuition proved
correct with respect to the relevance of individuals’ mobility among juris-
dictions to the achievement of the optimal provision of local public
goods. The opportunity to change one’s place of residence and move to
another jurisdiction if a particular local government does not fulfil one’s
expectations frees individuals from becoming ‘captured demand’ for their
local governments. This may motivate local governments to provide the
local public goods preferred by individuals at the lowest possible cost in
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order to keep these citizens under their jurisdiction, and thus to provide
the public goods efficiently. Nevertheless, costless mobility of individuals
guarantees only that the achievable utility for identical individuals is
equalized across jurisdictions. It cannot eliminate inefficiencies, which are
common to all local governments.5

A second crucial assumption required for the Tiebout hypothesis to hold
is the existence of a large number of jurisdictions. This assumption, explic-
itly made by Tiebout in his original paper, is crucial in order to ensure com-
petition among jurisdictions and to avoid situations such as the one
described in the example in note 5. If there are a large number of local gov-
ernments (or local service providers), the impact of the actions chosen by
any single local government on the common utility level is negligible, and
thus local governments can be seen as ‘utility takers’ (this would be equiv-
alent to competitive firms that are price takers). It can be shown that if local
governments take the common utility level in the economy as given, the first
best optimum can be sustained as a free-entry equilibrium among local
governments. In the literature, utility-taking local governments are referred
to as ‘perfectly competitive jurisdictions’.

Nevertheless, perfect competition among jurisdictions is extremely
unlikely, since perfect competition requires an infinity of jurisdictions, just
as perfect competition between firms requires an infinity of firms. In an
economy with a finite number of jurisdictions, jurisdictions will not be
‘utility takers’, as noted by Scotchmer (1986). In this case, local govern-
ments may seek to manipulate the utility level of individuals. However,
despite the existence of a limited number of local governments, the equi-
librium allocation will be similar to the optimal one as long as there is free
entry and exit in jurisdiction formation. In this case, the local monopoly
power of the incumbent local governments will be constrained by the threat
of an entrant who can steal their customers. The equilibrium allocation
converges to the optimal one as the optimal jurisdiction size decreases with
respect to the economy.6

Another relevant assumption is the existence of an appropriate number of
people in the economy. In the literature, this assumption is usually referred
to as ‘the integer problem’.7 This assumption may appear very technical;
however, its implications are important for what follows. If N/n* is not an
integer (where N is the total population and n* the optimal number of indi-
viduals in a jurisdiction), this implies that the population cannot be divided
into optimal consumption groups. If N/n* is not an integer and there are a
large number of local governments (implying that they are utility takers),
the utility-taking equilibrium will not exist.8 On the other hand, if the
optimal jurisdiction size is large with respect to the population, implying
that there are only a few jurisdictions which will behave strategically with
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respect to one another, and there is free entry and exit in jurisdiction for-
mation, the fact that N/n* is not an integer matters because the jurisdiction
sizes will be much bigger than the optimal size. However, it will still not pay
to form a new jurisdiction, and thus the utility of the individuals will be
much lower than at the optimal allocation. The equilibrium allocation con-
verges to the optimal level as the optimal jurisdiction size decreases with
respect to the economy.

Up to this point, all of the crucial assumptions that we have analysed in
order for the Tiebout hypothesis to hold are similar to those necessary for
a market of private goods provided by firms with U-shaped average cost
curves which are ‘perfectly contestable’, in the sense used by Baumol
(1982). They are also similar to the necessary conditions for the optimal
allocation of club goods within a system of profit-maximizing clubs.9

Nevertheless, in pointing out the analogy between private goods and
local public goods, Tiebout did not specify the objective function of the
jurisdictions. Much of the debate arising from his work has focused on this
question. The answer to the question of whether the provision of local
public goods by local jurisdictions à la Tiebout will be efficient depends on
the objective pursued by these local governments. Different authors assume
different objectives to be pursued by local governments; for instance, some
presume that jurisdictions will coalesce whenever it is in the interest of all
members of a coalition to do so, that jurisdictions will seek to maximize the
welfare of current residents, or that fiscal policies are decided by vote. Other
authors view local governments as less benevolent to residents, and thus
seeking, for example, to maximize their budgets subject to zero loss con-
straint, in a situation where the salaries of the local administrators depend
on the level of expenditures.10

When the provision of local public goods is cast into the framework of
club theory without regard to geography, each local public good can be
fully financed by the appropriate user charge. The user charges are not only
sufficient to cover the costs involved, but they also yield the appropriate
incentive for optimal decision making regarding the supply of local public
goods, as in the standard private-good case. Hence, in this ‘lack of geogra-
phy’ setting, the optimal allocation of local public goods can be decentral-
ized through a Tiebout system of local jurisdictions whose objective is to
maximize profits. However, local public goods are not supplied by flying
clubs to flying individuals. The services are provided at specific locations,
and the beneficiaries of the services reside at other specific locations. This
follows from the fact that residence requires space, and therefore, individual
customers are spread out geographically. Thus, the provision of local public
goods is associated with specific costs, such as transportation to the facil-
ity supplying the local public good, or a decreasing level of service with
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increasing distance between the public facility and the beneficiaries’ resi-
dential location. When the club theory setting is modified by assigning loca-
tions to local public goods and their patrons, the optimal allocation can no
longer be sustained through user charges alone. At the optimal allocation,
the revenue derived from the user charge falls short of the provision cost,
and the deficit is just equal to the aggregate land rent generated by the
differences in accessibility to the local public goods experienced by users. In
this case, the optimal allocation can be decentralized if local jurisdictions
maximize profits plus land rent (Hochman et al., 1995).

According to several authors, there is a missing agent in Tiebout’s local
public-good setting; namely, a land developer who capitalizes the benefits
of the public good in the land rent. In such an institutional context, com-
petition among land developers may lead to the efficient provision of local
public goods. Indeed, jurisdictions which are identified with land develop-
ers can profit by respecting their residents’ tastes when the provision of
public goods is capitalized into land prices. Thus, if capitalized land values
are included in profits, jurisdictions have an incentive to organize their
affairs efficiently (Fujita and Thisse, 2002).

In summary, if (i) there is costless mobility of people between jurisdic-
tions, (ii) there are a large number of jurisdictions or free entry and exit in
jurisdiction formation, (iii) there are an appropriate number of people in
the economy or the optimal jurisdiction size is small with respect to the
economy and (iv) local governments maximize profits plus land rent, this
decentralized mechanism of competing jurisdictions à la Tiebout will result
in the optimal provision of local public goods.

However, these crucial assumptions of Tiebout’s hypothesis are unlikely
to materialize in reality, especially in countries with large metropolitan
regions. This makes it problematical to achieve the optimal provision of
local public goods by means of Tiebout’s competing jurisdictions.

Let us now return to the initial question of why local governments have
failed to achieve the adequate provision of local public goods in large urban
regions. The reasons for local governments’ failure to achieve this goal vary
from region to region. To gain an idea of the possible problems involved,
let us consider the case of one of these large cities, Santiago de Chile.

SANTIAGO DE CHILE: A CASE OF LACK OF
COMPETITION AMONG JURISDICTIONS FOR THE
PROVISION OF LOCAL PUBLIC GOODS

According to the last census (2002), the metropolitan region of Santiago
had a population of approximately six million, with a growth rate of some
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1.5 per cent per year (INE, 2001).11 The units of government responsible for
the provision of an important part of the local public goods at the local level
are the so-called ‘municipalities’. The municipalities provide various types
of local public goods12 (such as refuse collection services, basic health-care
centres, security systems, schools and so on) and enjoy a territorial monop-
oly within their particular area, which means in general terms that all the
people living there are obliged to pay taxes to their municipality and to use
the services it provides.13 These jurisdictions are relatively independent from
the central government, despite the fact that there is a body of the central
government above them, the Ministry of Housing and Urban Planning
(MINVU), which in some sense plays the role of a metropolitan local gov-
ernment in the provision of local public goods or solutions to urban prob-
lems involving many municipalities (such as metropolitan parks, link roads
and so on).14 As the population of the city of Santiago has increased, so has
that of some municipalities to the point where the central government has
decided to form a new municipality. The creation of a new municipality to
provide the full range of services for a new population group is a very
complex and time-consuming process in contrast to the rapid increase in
urban population, and during this process, the existing municipalities are
unable to satisfy the increasing demand for local public goods.

In the case of Santiago, this local government structure results in a very
low level of competition among local governments for the provision of
local public goods. As explained above, there are two levels of local gov-
ernment, the local jurisdictions (municipalities) and the central govern-
ment body acting as a metropolitan government (MINVU), each of them
faced with varying degrees of intensity with regard to competition among
governmental units for the provision of local public goods.

In the case of the local jurisdictions, a small and finite number of munici-
palities comprise the metropolitan region. It is very difficult for new munici-
palities to emerge. On the one hand, the decision to create a new municipality
is made centrally. At the same time, many of the local public goods provided
by municipalities involve sunk costs, in the sense that many of them are tied
to a location and their use is not easily altered. Furthermore, the fact that a
municipality must provide the full range of services to the new population
means that a very high investment is involved in the formation of a new
municipality, including many types of sunk costs, as previously explained.
All these factors suggest that there are high barriers to entry and exit in
municipality formation, and thus that the number of jurisdictions is rela-
tively fixed in the metropolitan region of Santiago.

On the other hand, competition among existing municipalities is not very
intense, because there is low mobility of individuals among different loca-
tions. High costs are incurred in a move from one place of residence to
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another, such as those involved in the search for new housing. In addition,
individuals incur a variety of sunk costs at their current residences, and
there are many other reasons why individuals are relatively fixed to their
locations. In the case of the MINVU, there is no competition at all, because
it is a central government body.15

All these factors suggest that there is a lack of competition among local
governments in the metropolitan region. On the one hand, competition
among municipalities is restricted by individuals’ mobility costs, the limited
number of jurisdictions and the barriers to entry and exit in municipality
formation. On the other, the MINVU is in effect monopolistic with respect
to the provision of local public goods or the solution of urban problems
involving many municipalities. This lack of competition may serve to
impede the adequate provision of local public goods in the case of large
urban agglomerations such as Santiago.

Several questions emerge from the previous discussion. How can com-
petition among local governments in large urban agglomerations be
increased? And, if it is possible to increase local government competition,
would this gain in competition result in the efficient provision of local
public goods in such agglomerations, or at least in an improvement over the
original situation? At what point will an increase in competition represent
an improvement in public welfare? Who will be the winners and/or losers
of such an increase in competition?

INCREASING COMPETITION AMONG
JURISDICTIONS BY UNI-FUNCTIONALITY AND
DE-LOCALIZATION OF MEMBERSHIP

A new approach has emerged in the literature which seeks to increase com-
petition among jurisdictions by unbundling the activities of a jurisdiction
and opening up each individual activity to competition. In order to gener-
ate competition among these new ‘uni-functional jurisdictions’ effectively,
the proponents of this approach argue in favour of de-localization of mem-
bership. These two factors, the unbundling of activities (uni-functionality)
and de-localized membership, seem to be crucial for increasing competition
among local jurisdictions in large metropolitan areas.

De-localized membership means that individuals have the opportunity
to choose, independent of their place of residence, the local government (or
local service provider) they wish to patronize for the provision of local
public goods. This would lead to additional local competition among
neighbouring jurisdictions, which is absent from Tiebout’s classical juris-
diction concept, as well as from Santiago’s municipalities.16 This is because
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while people may remain relatively fixed to their locations, and thus moving
to another jurisdiction may be very costly, the opportunity to choose the
jurisdiction they want to patronize, independently of where they live,
reduces the jurisdictions’ monopoly power. Nevertheless, because local
public goods are provided at specific locations in space, while the users of
these services reside at other locations, the use of these local public goods
will involve specific costs (such as transportation costs to the facility sup-
plying the local public good, or decreasing levels of service as the distance
between the public facility and the users’ residence increases), and thus we
should expect that jurisdictions will still enjoy some kind of local mono-
poly power over the people living nearby.

At the same time, the unbundling of activities is also important for
increasing competition, because if each facility of the various types of local
public goods is provided by different local service providers, free entry and
exit in at least some types will be more likely than in the case of a complex
multi-purpose jurisdiction supplying many types of local public goods, as
seen in Tiebout’s classical jurisdiction concept as well as Santiago’s munici-
palities. Furthermore, uni-functionality would also reduce the severity of
the integer problem, at least for the provision of some local public goods,
namely those whose optimal consumption group is small in comparison
with the region’s total population.

The idea of introducing these two elements in order to increase compe-
tition among local governments and thus achieve the optimal provision of
local public goods was first presented by Frey and Eichenberger (1995,
1996a, 1997, 1999), who introduced the FOCJ concept.17

This concept proposes a new kind of political unit aimed at solving spe-
cific local problems, such as the provision of local public goods or ser-
vices. Briefly, FOCJ are democratic governmental units which provide
only one local public good to a group of people (uni-functionality), who
freely choose to join this FOCJ, independently of the place of residence
(de-localized membership), in order to obtain the benefits of the local
public good, and who pay a fee (or tax) directly to the FOCJ for their use
of it.

FOCJ are ‘functional’, because they specialize in one function and their
size (in number of users) is determined endogenously, in the sense that the
size is not established previously, but has to match its tasks in order to
exploit economies of scale, reduce the possible spillovers and adapt the
supply to citizen demand. Accordingly, they differ from the traditional
jurisdictions, which provide all local public goods in a predefined territory,
where the extension of the jurisdiction is a given and people who live at a
specific location have to patronize the local public goods provided by the
specific jurisdiction responsible for that territory.
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Because each FOCJ provides a different kind of local public good, with
different cost functions and preference levels, the optimal FOCJ size in
terms of members will vary among different local public goods, and thus
the FOCJ will overlap. Accordingly, FOCJ that perform different tasks
overlap and a citizen is, therefore, a member of several jurisdictions.

FOCJ are subject to two competition mechanisms, forcing them to cater
for the preferences of their members: the option for citizens to exit FOCJ
(without changing their place of residence)18 establishes competition
similar to markets, and in addition their voting rights establish political
competition.

FOCJ are formal political units with power to regulate and to tax, and are
thus called ‘jurisdictions’. These governmental units are financially inde-
pendent from the central government. Consequently, the prices they charge
to users must at least equal the costs of providing the local public good.

It is argued that the increase in competition for the provision of local
public goods implied by the creation of FOCJ, should lead to the optimal
provision of these kinds of local public goods, or at least should represent
an improvement over the classical concept of jurisdiction19 in the achieve-
ment of this goal.

This concept has been discussed extensively to date, relying on verbal
economic reasoning. While it appears to offer several advantages, many
open questions remain regarding this new concept of jurisdiction:

● How many different types of FOCJ should exist? What is their
optimal size, and what are the determinants of this?

● Does competition between FOCJ lead to an optimum? In particular,
will the equilibrium location of their local public goods be efficient?
How should exit and entry be regulated? (What about the possibil-
ities of excessive or insufficient entry?) How would price policies be
determined? How can they be optimized?

● Do FOCJ really overlap, and is this overlapping efficient? Are there
areas of interdependence among different types of FOCJ, such as
complementarities? What implications does this have? (Possible
monopolization?) Are FOCJ ‘better’ in comparison with the classi-
cal all-purpose jurisdictions (Tiebout’s jurisdictions)?20

● Is some degree of coordination between FOCJ necessary? Can coop-
eration between FOCJ solve the allocation problems that emerge in
competition? Under what circumstances? What degree of cooper-
ation between FOCJ is adequate? (Partial or full cooperation?) How
should cooperation between FOCJ be regulated? Would cooperation
between FOCJ lead to the formation of a cartel of local service
providers? (Possible collusion?)
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SCOPE AND PLAN OF THE BOOK

This book analyses the optimal allocation of local public goods in a spatial
context21 and the allocation consequences of increasing competition in a
decentralized provision of them. We take two innovative aspects from the
FOCJ concept – de-localized membership and uni-functionality of juris-
dictions – and examine the effects of these two specific aspects on compe-
tition among jurisdictions in large urban agglomerations, and the impact
that this probable increase in competition is likely to have on the achieve-
ment of the optimal allocation of local public goods.

We concentrate on local public goods with high fixed costs, where it pays
for groups to consume collectively (since the average cost decreases with the
group size), and it is also possible to exclude others from consumption of
the group’s own units of the good (for example, refuse collection, medical
services, public transport, school systems, water and sewer services and
so on).22

Although the FOCJ concept has many interesting dimensions as
explained above, it is not the intention of this book to analyse fully all the
aspects involved in it. However, the analysis presented here serves as a
benchmark in order to study these two features. Thus we shall address
the earlier questions with regard to this new concept of jurisdiction,
with the proviso that when we refer to FOCJ we are referring only to our
interpretation of the concept relative to the aspects of it that are under
consideration.

This work differs from that of Frey and Eichenberger (whose compre-
hensive treatment can be found in Frey and Eichenberger, 1999) and pro-
vides additional insight, in that they analyse the multi-dimensional concept
of FOCJ, relying on verbal economic reasoning, while the present book
focuses fundamentally on only two aspects, namely de-localized member-
ship and uni-functionality of jurisdictions, and conducts a formal analysis
of them. This analysis helps to clarify the forces that are involved and to
understand the benefits and problems that the concept may generate
regarding the provision of local public goods.

The term ‘local service providers’ rather than ‘local governments’ is
used in the analysis for the decentralized provision of the local public
goods. This is to underline that there is no political process involved in the
analysis and that the only objective of the local service providers in this
setting is to maximize profits. This is the main difference with the concept
of FOCJ, where voting is involved and several objectives may be pursued.
However, the analysis in this book is valid even for political competition
to the extent that running public services is a source of tax income for any
politician.23

12 Competition in the provision of local public goods



The intention of the analysis is not to discourage or to support such a
decentralized provision of local public goods as a FOCJ system, but to dis-
cover the advantages and possible problems that such a system may have in
order to encourage its positive aspects and to solve any problems that may
arise.

The book is structured in three chapters. In what follows, the central
point of each chapter will be explained and the developed framework will
be used to provide some answers to the open questions posed above regard-
ing this new concept of jurisdiction, namely FOCJ.

CHAPTER 1: MAXIMUM LOT-SIZE REGULATION

In Chapter 1, we discuss the sample case of policies currently being imple-
mented in the metropolitan region of Santiago, which are aimed at solving
problems caused by the inefficient provision of local public goods in the
region. This example provided the motivation for analysing the problem of
the provision of local public goods in large urban agglomerations such as
Santiago.

In the case of Santiago, it is argued that the costs for some urban infra-
structure (local public goods such as police and fire departments, schools,
medical services, transportation systems and so on), which increase with
the extension of the city and are borne by the government, are not taken
into account by people when they choose their location in the city and the
amount of land to occupy, since these individuals assume that a minimum
provision of infrastructure already exists at any location. Thus, the
outcome is that people use more land, and the city area extends further than
would be the case if such costs were taken into account. This situation
accordingly results in diminished welfare.

In an effort to correct this inefficiency, a number of policies are cur-
rently being implemented in Santiago which aim to reduce the city’s
expansion by penalizing the use of large amounts of urban land (through,
for instance, a tax on vacant land) or by providing incentives for the occu-
pation of less space (as with a reduction of property taxes on smaller
houses). In general, these policies seek to restrict the space occupied by
individuals in the city in order to limit the city’s expansion and there-
fore the government’s infrastructure costs. Nevertheless, the real problem
in this case seems to be the lack of adequate incentives for individuals
and local governments to achieve the optimal provision of local public
goods.
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CHAPTER 2: COMPETING JURISDICTIONS FOR THE
PROVISION OF LOCAL PUBLIC GOODS

Chapter 2 corresponds to the central part of the book. A framework is devel-
oped to analyse the question about the optimal provision of local public
goods in large metropolitan regions. We examine the effects of de-localized
membership and uni-functionality of jurisdictions on competition among
jurisdictions in large urban agglomerations and the impact that this proba-
ble increase in competition may have on the achievement of the optimal pro-
vision of local public goods.

Using this framework, some answers can be given to the open questions
regarding this new concept of jurisdiction, namely FOCJ.24

How many different types of FOCJ should exist? What is their optimal size,
and what are the determinants of this?

An important factor in determining the optimal number of FOCJ in a
region and their optimal sizes in terms of users is the existing trade-off
between fixed and transportation costs, a classical aspect of location models.

For example, taking the case of educational systems within this frame-
work, we should have fewer universities than schools at the optimum allo-
cation in a region, if we assume that the levels of investment for the former
are higher than those required for schools. On the other hand, local public
goods characterized by high infrastructure costs (such as universities) will
have a higher user population at the optimal allocation than local public
goods requiring lower infrastructure costs. Furthermore, higher trans-
portation costs mean that at the optimum there will be more facilities pro-
viding each local public good, because the price of infrastructure relative
to transportation will be lower in this case.

Does competition between FOCJ lead to an optimum? In particular, will the
equilibrium location of their local public goods be efficient? How should exit
and entry be regulated? (What about the possibilities of excessive or
insufficient entry?) How would price policies be determined? How can they be
optimized?

With regard to these questions, we find that the effect of competition
between FOCJ on efficiency will crucially depend on the technology type
of the local public good provided, the price policy implemented and the
level of competition among regions.

In the case of local public goods characterized by ‘no location sunk cost
technology’,25 their equilibrium locations will be unique and efficient, in the
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sense that they minimize total transport costs for individuals, if the FOCJ
that provide them can charge discriminatory prices. However, if they had
to charge mill prices (that is, at the point where the service is produced, the
price is the same for everybody), the equilibrium locations could be
inefficient. In the case of ‘location sunk cost technology’,26 the efficient
locations are also an equilibrium when price discrimination is possible, but
in addition to this, we have other possible location equilibria. So in this
case, we have a multiplicity of equilibria, and we can also have location
equilibria that are inefficient.

If there is intense competition from other regions,27 competition between
FOCJ inside the region will lead to an optimum in the case of local public
goods characterized by no location sunk costs in their provision, in terms
of the optimal number and location of local public goods, if price dis-
crimination is possible. Nevertheless, in the case of local public goods that
imply location sunk costs in their provision, intense competition from other
regions may lead to insufficient entry of FOCJ for the provision of these
local public goods, and thus to inefficient allocation of these types of local
public goods by FOCJ. This implies that intense competition from other
regions will not always bring about efficient allocation under FOCJ. The
effect of this competition on efficiency will depend on the type of technol-
ogy of the local public good provided.

However, if competition from other regions is very weak,28 competition
will lead to excessive entry of FOCJ and correspondingly to excess capacity
in the region, in the case of local public goods characterized by no location
sunk costs in their provision.29 In the case of local public goods with loca-
tion sunk costs in their provision, very weak competition from other
regions may cause either excessive or insufficient entry. The precise nature
of the equilibrium pattern of FOCJ in this case, and the possible resulting
inefficiency, will depend on the history of the particular region.

We also find that FOCJ offering local public goods will choose, at equi-
librium, to charge discriminatory prices based on location, in favour of the
more distant locations. As argued above, the achievement of an efficient
allocation of local public goods by FOCJ necessarily requires spatial price
discrimination.30 Mill pricing will typically increase the inefficiencies iden-
tified under discriminatory pricing (at least for the case of no location sunk
cost technologies) and in general, the opportunity to charge discriminatory
prices with respect to location increases competition and improves welfare
in a spatial context.

Do FOCJ really overlap, and is this overlapping efficient? Are there areas of
interdependence between different types of FOCJ, such as complementarities?
What implications does this have? (Possible monopolization?) Are FOCJ
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‘better’ in comparison with the classical all-purpose jurisdictions (Tiebout’s
jurisdictions)?

In the case of Tiebout’s jurisdictions, which provide all types of local public
goods (as with the case of Santiago’s municipalities), overlapping of juris-
dictions31 is not possible, because each one has a territorial monopoly over
a particular region, meaning that all the people living there must pay taxes
to that jurisdiction and use the services it provides. An important element of
the idea of FOCJ is the possibility that these jurisdictions may overlap, in the
sense that many different local service providers may extend over the same
geographical area, thus potentially increasing competition and utility for the
individuals living there. It is reasonable to expect that the incorporation of
de-localized membership in addition to uni-functionality of jurisdictions in
the case of FOCJ may imply the overlapping of jurisdictions. However, in
the case of FOCJ offering homogeneous local public goods,32 optimality
requires no overlapping, and at equilibrium they will never overlap.

The possibility of overlapping and the idea of unbundling the services pro-
vided by local service providers is related to the existence of different types
of local public goods which are not perfect substitutes for one another. For
example, in the case of schools, if these are identical in all aspects, at equi-
librium individuals will simply choose the nearest school. This implies that
FOCJ providing identical schools will never overlap. This will also repre-
sent the optimal distribution of individuals, since if everyone patronizes the
nearest school, total transport costs will be minimized. However, if schools
can be differentiated, for example in the second language that they teach,
with some offering English and others French, they will no longer be
perfect substitutes for each other. Some people may prefer English and
others French, and in this case, these particular FOCJ may overlap. If local
public goods are not substitutes at all, but rather perfect complements – as,
for example, schools and universities – their particular FOCJ will always
overlap.

Thus, in order to analyse the question of overlapping service areas and
the idea of unbundling the services provided by local service providers, we
consider a setting containing different types of local public goods. In such
a setting, if competition among regions is very weak, the opportunity to
unbundle activities may increase competition and the aggregate utility for
individuals in a region. Nevertheless, this will only be possible if there is
competition for all types of local public goods. If there is a monopoly local
government for at least one type, and we assume that local public goods are
perfect complements between types, all the gains from increased competi-
tion in the other types of local public goods will be redistributed to the
monopoly local service provider.
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It is important to make clear that this result should not be interpreted as
a rejection of the concept of FOCJ in the sense that it can be understood
as a statement about FOCJ being never beneficial to the individuals or that
the assumptions for them to increase the utility of individuals are too unre-
alistic or too tough to be satisfied. Actually, we could expect that, within
our model, FOCJ increase the utility of the individuals with respect to all-
purpose jurisdictions. This is because the assumption of competition in all
local public-good types is not necessarily so unrealistic. We could expect to
have some degree of competition always, if the market areas are not too big
(de-localized membership allows that) and because local public goods are
likely to have some degree of substitution between types. In addition, in the
case of all-purpose jurisdictions, low mobility among individuals leads to
less intense competition among jurisdictions. In such a situation, the addi-
tion of de-localized membership under FOCJ introduces a new source of
local competition into the system, which is absent in all-purpose jurisdic-
tions, and guarantees a minimum utility level for individuals, which is
higher than in all-purpose jurisdictions.

Furthermore, the fact that the competitive pressures may be increased
with FOCJ, could imply that the utility of the individuals increases.
However, this is not always so. Actually and as explained above, in the case
of homogeneous local public goods, we could get insufficient entry (by fixed
technology) under a decentralized provision like the one under FOCJ,
which will imply a lower utility for the individuals than that at the optimal
allocation. In this case we should be ready to take measures to increase
entry and so enhance the utility of individuals. On the other hand, an
increase in the competitive pressures does not necessarily mean that this
will increase welfare,33 and this is an important variable to look at when we
evaluate the benefits of alternatives for the provision of local public goods.

The point of the result discussed here, and of the main results of the
analysis, is to shed some light on which aspects we should be aware of in
order to achieve gains with a decentralized provision of local public goods
such as a FOCJ system, in terms of utility for the individuals in this par-
ticular case, or more generally in terms of welfare in the case of other
important results of the book (such as that of the necessity of price dis-
crimination for efficiency).

CHAPTER 3: COOPERATION BETWEEN
COMPETING JURISDICTIONS

In Chapter 3, we address the question about the possible benefits and prob-
lems resulting from cooperation between FOCJ. One alleged problem of
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this system of uni-functional competing jurisdictions concerns coordin-
ation among the large number of FOCJ. Many critics of FOCJ argue that
some coordination should exist among them. However, as argued by the
proponents of this system, although such coordination often makes sense,
and it is possible if required, it is not good in itself, but it can be used to
maintain a cartel in which to evade, or even exploit, the desires of the popu-
lation (Frey and Eichenberger, 1995; Frey, 1997).

Accordingly, we use the framework of Chapter 2 to analyse the equilib-
rium allocation of a system of FOCJ characterized by cooperation, in
order to compare this equilibrium allocation with that achieved through
competition and with the optimal allocation. Using this framework, we can
provide some answers to the open questions mentioned above regarding the
possibility of cooperation with respect to our interpretation of this new
concept of jurisdiction.

Is some degree of coordination between FOCJ necessary? Can cooperation
between FOCJ solve the allocation problems that emerge in competition?
Under what circumstances? What degree of cooperation between FOCJ is
adequate? (Partial or full cooperation?) How should cooperation between
FOCJ be regulated? Would cooperation between FOCJ lead to the formation
of a cartel of local service providers? (Possible collusion?)

As we explain in Chapter 2, the absence of coordination between FOCJ
may fail to achieve an optimal allocation of local public goods under some
circumstances.34 Accordingly, some level of coordination could be neces-
sary. However, we find that the possibility that cooperation between FOCJ
may solve the allocation problems that emerge in competition will crucially
depend on the degree of cooperation and the relevant geographical struc-
ture for the analysis.35

Under partial cooperation (that is, the non-cooperative choice of loca-
tions followed by cooperative pricing), the equilibrium locations of the
local public goods provided by two FOCJ would be inefficient if we con-
sider an asymmetrical geographical structure as in the Hotelling (1929)
setting.36 This holds for both price regimes: mill and discriminatory prices.
Under such a geographical structure, discriminatory prices with respect to
locations can help solve this problem and achieve the optimal location
choices at equilibrium, but only if competition is guaranteed and partial
cooperation is ruled out.37 Accordingly, partial cooperation leads to addi-
tional efficiency problems with respect to competition in this context.

However, as Chapter 3 explains, the inefficient location choices crucially
depend on the asymmetrical geographical structure of the Hotelling
setting. If we consider instead a symmetrical geographical structure, as in
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the Salop (1979) setting, we would find that competition and partial coop-
eration lead to the same location choices at equilibrium under both mill and
discriminatory pricing, which are the optimal locations.

In general, under the assumption of a symmetrical geographical struc-
ture, efficient equilibrium location choices will always be obtained for local
public goods provided by FOCJ. The problem of inefficient equilibrium
location choices arises when there is some ‘hinterland’ to be captured and
FOCJ have to charge mill prices. In this case, competition and partial coop-
eration both lead to inefficient location choices, as explained above.
Accordingly, we should analyse whether a higher degree of cooperation
may lead to the optimal allocation of local public goods in this case.
Consequently, in the last part of Chapter 3, we analyse whether full coop-
eration (that is, the cooperative choice of locations and prices) can achieve
this goal.

Normally, we would expect that full cooperation would be equivalent to
a monopoly situation, and under both symmetrical and asymmetrical geo-
graphical structures, and under both price regimes, a monopoly local gov-
ernment would choose the optimal locations for its local public goods in
order to maximize its profits, and thus it would be efficient in this sense.38

Accordingly, in our setting, this would imply that full cooperation by
FOCJ under an asymmetrical geography and mill pricing should lead to
efficient location choices for their local public goods at equilibrium, and in
this sense it would imply increased efficiency when compared with compe-
tition or with partial cooperation. Nevertheless, and as we show in
Chapter 3, full cooperation is not completely equivalent to a monopoly
local government, as explained above. Under mill pricing, full cooperation
can lead to inefficient location choices in an asymmetrical space, as would
competition and partial cooperation under mill pricing in such a setting.

Under full cooperation, local service providers remain independent units,
and thus, once the locations of their local public goods are chosen in a coop-
erative manner (assuming that these are difficult to change once chosen),39

they may still deviate in prices, because these can easily be changed.
If the penalty for deviating from the cooperation price agreement is very

low, as reflected in a relatively low value of the discount parameter, full
cooperation with optimal pricing will not be sustainable at all locations,
and it may not be sustainable at the efficient locations. Thus, in order to
choose the location pair that maximizes their cooperative profits, FOCJ will
have to look for a location pair that will result in the highest possible sus-
tainable cooperative profits, given such a low discount parameter. In the case
of relatively low discount parameters, sustainable cooperative profits will
be maximized at locations that are farther away than the efficient ones, and
for low enough values of the discount parameter, maximum differentiation
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from full cooperation will be obtained at equlibrium, as with competition.
So, for a low discount parameter, competition, partial cooperation and full
cooperation between FOCJ will lead to inefficient location choices for local
public goods under mill pricing within an asymmetrical space, which will
be equivalent in terms of welfare (total transport costs will be identical in
all three cases).

NOTES

1. FOCJ is a concept that proposes a new kind of political unit aimed at solving specific
local problems, such as the provision of local public goods or services and was developed
by Frey and Eichenberger (1995, 1996a, 1997, 1999).

2. Most of the factors currently used in the field of economics to explain economic agglom-
erations can be found in the work of von Thünen ([1826] 1966) and Fujita and Thisse
(2002). See Fujita (2000) for more details.

3. The problem of city size is not new. In fact, both Plato and Aristotle addressed it with
regard to Greek civilization. Aristotle insisted upon the existence of a minimum and par-
ticularly a maximum size – a limit that should never be surpassed. Plato was more
explicit, stating that the ideal republic would have 5040 citizens. If one interprets ‘citi-
zens’ as being equivalent to heads of household, this implies a population on the order
of twenty thousand people. Aristotle stressed the problems of security in overly large
cities. But for both, by far the most important criterion for determining the proper size
of cities was political in nature, and intimately linked with the problem of communica-
tion. The city must remain sufficiently small to permit the holding of public meetings
with all citizens present (Bairoch, 1985).

4. As stated above, most of these large cities are located in developing countries.
5. For example, suppose that for some reason there were only two local governments (or

local service providers), each providing only one local public good, such as a school,
which is limited in capacity. Let us also assume that there is a large population, which
would like to attend one of these schools; that is, a population that by far exceeds the
capacity of both schools. In this case, despite the mobility of the individuals involved,
both local service providers would be able to charge extremely high taxes to the popula-
tion and provide them with low-quality services, because competition between individu-
als for the service provided by the local service providers is very high. Thus, the two local
service providers would not really compete with each other. In this case, they would act
as two monopolists. The fact that people can move freely between schools, or decide not
to attend any school, only means that at equilibrium individuals will obtain the same
utility. But this utility will be much lower than that which could be achieved at the
optimal allocation, if local service providers were providing an appropriate number of
schools for the population.

6. See Scotchmer (1985) for a derivation of this result in the case of club goods.
7. See ibid. for a discussion about this assumption in the case of club goods.
8. This is shown in ibid.
9. See Berglas (1976b) and Scotchmer and Wooders (1987).

10. See Wagner and Weber (1975).
11. INE: Instituto Nacional de Estadísticas (National Statistics Institute), Santiago de Chile.
12. ‘Provide’ does not necessarily mean that the service is directly supplied to the individu-

als by public enterprises. In many cases, these services are financed by the municipality
but supplied to the individuals by private firms.

13. This is a very simplified way of describing how this system works, which we have given
in order to concentrate on the aspects of it that are relevant for our study.
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14. There are other bodies of the central government that act at a city level, but the MINVU
is one the most important ones.

15. Note that the possible creation of a truly metropolitan government, which is being
widely discussed in Santiago, does not guarantee that competition at this level will
increase. As we shall explain below, a metropolitan government for Santiago would face
almost no competition from other metropolitan regions. On the one hand, the country
has few if any other large cities, which offer similar living conditions to the population,
and thus individuals are relatively ‘locked’ into their metropolitan region. On the other,
individuals’ decisions to live in one city or another seem to be determined mainly by the
location of their employment. The supply of local public goods is a less important vari-
able in their location choice. This implies that in metropolitan regions, the location of
people is not very sensitive to changes in the provision of local public goods, above some
minimum level, and thus we can consider people to be relatively fixed to their locations.
Furthermore, the barriers to entry and exit in municipality formation, as discussed
above, would be substantially increased in the case of metropolitan regions. The com-
plexity involved in the formation of a new metropolitan region is well known, and it is
also well known that once such a region is formed, there is a kind of ‘snowball effect’ in
which a growing number of agents seek to congregate in order to benefit from a greater
diversity of activities and a higher level of specialization (Fujita and Thisse, 2002). All
these arguments suggest that competition among metropolitan regions for the provision
of local public goods or solutions to urban problems that involve many municipalities
would be virtually non-existent.

16. In Tiebout’s local public goods model, individuals are mobile in the sense that they can
choose a jurisdiction or location to occupy, but once they have settled there, their level
of access to public goods is irrelevant. Individuals cannot use the public goods of a
neighbouring locality even if those public goods are physically closer to them. In the case
of Santiago, the municipalities exercise a territorial monopoly over their particular
areas, meaning that all their inhabitants must pay taxes to them and use the services that
they provide. In this sense they are similar to Tiebout’s jurisdictions. Providing individu-
als with the opportunity to choose the local service provider they wish to patronize for
the provision of local public goods, independent of the location of their residence, brings
a new, competing force into the system.

17. Although the singular of FOCJ is FOCUS, in the text FOCJ will be used for both the
singular and plural forms.

18. Note that this source of competition is possible, because of de-localized membership.
Furthermore, uni-functionality is also relevant for increasing competition, as explained
above.

19. The ‘traditional’ or ‘classical’ jurisdictions, comprise the Tiebout concept of jurisdiction,
which was explained above. The Santiago municipalities are similar to this concept of
jurisdiction, as stated earlier.

20. The Tiebout concept of jurisdiction encompasses ‘traditional’, ‘classical’ or ‘classical
all-purpose’ jurisdictions. The Santiago municipalities are similar to this concept, as
explained above.

21. By ‘spatial context’ we mean basically considering transport costs.
22. These are also the types of local public goods on which Frey and Eichenberger (1995,

1996a, 1997, 1999) mainly concentrate in their analysis.
23. It would be interesting to analyse political inefficiencies and self-interested behaviour of

politicians and whether the incentives of politicians are different in FOCJ (in the broad
sense of the concept) compared with the all-purpose jurisdictions for reasons other than
competition. However, this is beyond the remit of the present analysis.

24. Note, ‘FOCJ’ refers to the interpretation of the concept relative to the aspects consid-
ered in this book.

25. ‘No location sunk cost technology’ refers to the local service provider’s ability to reallo-
cate its local public good without incurring any additional costs; that is, there are no sunk
costs in its chosen location and corresponding market segment. This is the case, for
example, with the technology used in collective transportation services such as buses and
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taxis, where there may be high fixed costs represented by the buses and taxis serving a
particular area, but these can easily be reallocated to another area if necessary, at almost
no cost. Thus, if competition in a region is too intense, the local service provider offering
the transportation service can easily (in terms of cost) reallocate its vehicles to another
region where it can achieve higher profits. Another example of local public goods with
no location sunk cost technology is refuse collection services.

26. ‘Location sunk cost technology’ refers to the local service provider’s inability to change
its chosen location and corresponding market segment once it has been selected. Local
public goods that are located in space are typical examples of sunk cost technologies, for
example, schools and health-care centres. Once they are located at a point in space,
it would be very costly to change their location. Their fixed costs are location specific.

27. ‘Very intense competition from other regions’ means that there is costless mobility of
people among regions, and a large number of regions exist, or there is free entry and
exit in the formation of regions, and this will be reflected in that the achievable utility
in alternative regions will be the highest possible within the economy in question (that
is, the utility obtained when the local public goods are provided efficiently, at the
optimal allocation).

28. ‘Very weak competition from other regions’ means that there are high costs involved in
changing one’s place of residence, or the number of competing regions is low and there
are entry and exit barriers to the formation of new jurisdictions, and this will be reflected
in a very low utility level achievable in alternative regions.

29. One example of excessive entry when the technology of the local public good is charac-
terized by no location sunk costs is the case of the collective transportation services in
the metropolitan region of Santiago, particularly the micros (buses). The micros are pro-
vided by independent small firms (each having a very small number of micros, many with
only one) which compete with one another for customers. The result of their competi-
tion is an excess capacity of micros in the region, as evident in the extremely low average
passenger rate for each bus.

30. This is also true in Tiebout’s setting. Actually, charging taxes (or prices) according to
land rent values to achieve optimality in Tiebout’s setting is a form of spatial price dis-
crimination.

31. ‘Overlapping of jurisdictions’ means that more than one is active in the same geograph-
ical area.

32. ‘Homogeneous local public goods’ are local public goods that are identical in all aspects,
except for their location in space. In a spaceless framework, these local public goods
would be perfect substitutes.

33. The increase in competition may imply excessive entry and be inefficient in this sense, as
explained above.

34. Competition among FOCJ may lead to inefficiencies such as inefficient location choices
for local public goods when charging mill prices or excessive or insufficient entry of local
service providers, with a correspondingly reduced level of welfare.

35. We analysed only the case of cooperation among FOCJ that provide homogeneous local
public goods.

36. In this case, minimum differentiation (that is, both facilities located at the centre of the
region at L/2, where space in the region is described by the interval X = ([0, L]) is the only
equilibrium. Given that the efficient locations are those that minimize total transport
costs (in this case at L/4 and 3L/4), this equilibrium is inefficient.

37. As we explain in Chapter 2, under competition, the use of discriminatory pricing leads
to the optimal location choices of two competing local service providers in an asym-
metrical geographical structure.

38. Actually, Friedman and Thisse (1993) argue that, in a Hotelling model with quadratic
transportation costs, the equilibrium locations under mill pricing and full cooperation
with equal profits are the same as the efficient locations.

39. Here we are assuming fixed technology for the local public goods.
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1. Maximum lot-size regulation

1.1 INTRODUCTION

Most current urban policies implicitly assume that cities are simply too big.
Megacities are viewed as enormous and unsafe autonomous organisms
whose growth should be limited. The alleged problems of these large urban
areas vary from region to region, as do the policies implemented in order
to correct them. In the case of Chile, several problems have been identified
with respect to the large size of the metropolitan region of its capital,
Santiago, many of which are related to the location of economic activity in
space.

One alleged problem stemming from the size of Santiago’s metropolitan
region is related to the distribution of economic agents within the region.1

In this case, it is not clear whether the market alone will lead to an optimal
distribution, or whether there are inefficiencies justifying intervention in the
market process in order to improve welfare. In the case of Santiago, a range
of regulations are currently in place which seek to influence the location of
economic agents within this region, but it is not yet apparent whether they
truly serve to improve welfare.

In this chapter we focus on this problem. We consider one specific
inefficiency that is said to exist in the case of Santiago, which implies an
inefficient distribution of economic agents within this region and for which
several regulations have been implemented in order to correct it. The
inefficiency is that there may be some urbanization or infrastructure costs,2

increasing with the city’s extension, which are borne by the city government
and are not taken into account by individuals when they choose their loca-
tion in the city, because they assume that a minimum level of infrastructure
exists at any location.3 The outcome of this is a city that extends further
than it would if people considered these costs, and thus welfare is lower.

Under the assumption that this inefficiency exists and that the city is cor-
respondingly ‘overly extended’ (with each agent occupying too much terri-
tory), the Santiago authorities have implemented a number of policies in
an attempt to correct this problem. These policies seek to limit the city’s
extension by penalizing the use of large amounts of urban space (for
example, through taxes on vacant land) or by providing incentives for the
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occupation of less space (as with the reduction of property taxes on smaller
houses). In general, these policies attempt to restrict the space occupied by
people in the city in order to limit the city’s expansion and thus reduce the
urbanization costs faced by the city government.4

In order to exemplify these policies, we consider a policy that penalizes
the establishment of large sites in the city simply by prohibiting the exist-
ence of sites bigger than some fixed level sM. We call this regulation the
‘maximum lot size regulation’ (henceforth the ‘sM regulation’).5 This is not
an actual policy; it is used only as an example of policies tending in this
direction. In this chapter we examine, within the context described above,
whether it is reasonable to think that this kind of regulation can improve
welfare. We then analyse the possible existence of an optimal sM regulation
and the exogenous variables of the economy on which it would depend, in
order to evaluate the circumstances under which such regulations would or
would not improve welfare.

The framework we use is the ‘basic model of residential choice’, based
on von Thünen’s ([1826] 1966) central concept of bid-rent curves, which
was extended to an urban context by Alonso (1964), Mills (1967) and Muth
(1969) and was rigorously treated in Fujita (1989) and Fujita and Thisse
(2002). This model focuses on the fundamental trade-off between accessi-
bility and space in the area of residential choice.

Structure of the Chapter

The chapter is structured as follows. Section 1.2, describes the equilibrium
land-use patterns within the framework of the basic model of residential
choice. Section 1.3 analyses the consequences of our fictitious sM regula-
tion within the context of this model, in terms of its allocative conse-
quences and distributional issues, setting aside the problem of urbanization
costs. It is clear that in this setting, such a regulation can only imply a
decrease in welfare, because it can be shown that the competitive equilib-
rium in this model is efficient, and thus any distortion of it will reduce
welfare. Section 1.4 introduces the problem of urbanization costs, which
are the responsibility of the city government, so people do not take them
into account when choosing a place to live. Thus, the competitive equilib-
ria of residential land markets will no longer be socially efficient. In this
setting, policy makers may have reason to believe that policies inducing
people to choose smaller sites than they would otherwise have chosen, as
with our maximum lot-size regulation, may be welfare improving. Using
such a setting, we seek to determine both whether such a policy can help
improve welfare, and the variables upon which the answer depends. Section
1.5 offers some concluding remarks.
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1.2 THE BASIC MODEL OF RESIDENTIAL CHOICE

First, we examine the equilibrium land rent and land-use patterns under the
basic model of residential choice in the absence of regulation, which will
allow us to compare this situation with the case in which regulations are
present, so that we can assess their impact.

Assumptions

Consider a monocentric city with a prespecified centre, called the central
business district (CBD), where all jobs are located. For simplicity, the CBD
is treated as a point, and space is assumed to be homogeneous in all aspects
except for distance to the CBD. Thus, the only spatial characteristic of a
location in this setting is its distance from the CBD.

In this model, there are three types of economic agents that interact with
one another. The first are the so-called ‘landlords’, who have no active role
in the model and are assumed to live outside the city. They own the land,
and their only rational choice is to rent it at the highest possible rate.
Second, there are N identical ‘households’ in the city, whose members must
commute to the city centre in order to work there, incurring transportation
costs of T(r), which depend on the location where they choose to live, r.6

They have a fixed income Y, and their preferences are described by a ‘well-
behaved’ utility function U(z, s),7 where z represents the amount of com-
posite consumer good with a price equal to 1 and s is their consumption of
land, or lot size. The third type of economic agents present in the model are
the ‘farmers’. The activity of farming is independent of the city (farmers
do not need to travel to the city centre); there is free entry in this activity,
and the surplus a farmer can obtain from one unit of land dedicated to
farming is constant and equal to RA.

The land market is assumed to be perfectly competitive at every location
in space. This means that all participants have perfect information about
land rents throughout the city and take the land rents in the city as given.
Here, as in the von Thünen model, land-rent formation is a process through
which land at any point is allocated to an activity according to a bidding
process. In this process, the economic agent (household or farmer) offering
the highest bid secures the lot in question. This notion rests on the idea that
land at a particular location represents a single commodity whose price
cannot be determined by the textbook interplay among a large number of
sellers and buyers, since ‘land as space is a homogeneous good and land at
a location is a continuously differentiated good’ (Alonso, 1964). The price-
taking assumption in the land market can be justified in this context on
the ground that land in the close vicinity of any location belonging to a

Maximum lot-size regulation 25



continuous space is highly substitutable, thus making the competition for
land highly intense.

Description of the Competitive Equilibrium

The competitive equilibrium in this model is defined by a land-rent func-
tion R(r) as well as by the areas in which each activity or economic agent is
located, so that no one finds it optimal to change his/her location at the pre-
vailing land rents.

As we explain in detail in Appendix 1A1, the land-rent function R(r), the
household distribution n(r),8 the lot size s(r),9 the utility level of the indi-
viduals u* and the city border rf,

10 together represent an equilibrium land
use in this model, if and only if the following conditions are satisfied:

R(r)��(r, u*) for r�rf
�RA for r�rf (1.1)

s(r)�s(r, u*) for r�rf
�0 for r�rf (1.2)

n(r)�L(r)/s(r, u*) for r�rf
�0 for r�rf (1.3)

(1.4)

�(rf , u*)�RA, (1.5)

Where, �(r, u*) is the bid-rent curve, which represents the maximum each
household is willing to pay for a unit of land at every location in order to
achieve a utility level of u*; s(r, u*) is the bid-max lot size, which represents
the amount of land each individual will demand at each location for a land-
rent price given by �(r, u*) and L(r) is the amount of land available at each
location r (land supply at each r).

Let us now analyse this competitive equilibrium. As explained above, the
land at each location will be assigned to the economic agent offering the
highest bid. Appendix 1A1 explains that the maximum that the farmers will
be able to offer for a unit of land is the value of what they can produce
with a unit of land, which is RA. On the other hand, the bid-rent function
�(r, u) gives the maximum each household is willing to pay for a unit of
land at every location in order to achieve a utility level u. Thus, for a given
utility level, because the bid-rent function �(r, u) is continuous and
decreasing in r,11 while the agricultural activity bid-rent function, RA, is
independent of r, the equilibrium land rent at each location (equation (1.1))

� rf

0
[L(r) �s(r, u*)] dr � N  
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will coincide with the maximum of the equilibrium bid rent and the agri-
cultural rent, as we can see in Figure 1.1. At each distance r�rf, housing
development takes place, because households are able to offer more for land
than are farmers. Here the equilibrium lot size s(r) for each household will
coincide with the bid-max lot size s(r, u*) (equation (1.2)). After rf, agri-
cultural activity is undertaken.

The equilibrium households’ distribution (equation (1.3)) will be deter-
mined by the fact that at equilibrium, the demand of land must be equal to
its supply.

Up to this point we have described the equilibrium situation for a given
utility level. We now need to examine how the equilibrium utility level u*
and fringe distance rf, are determined. The element that is relevant for
determining this is the population (N) that will be accommodated in the
city (population constraint, equation (1.4)) as we explain in Appendix
1A1.12 A larger population will imply lower levels of utility at equilibrium
in this model and will influence the urban boundary, rf. This is because
more people must be accommodated in space, implying a reduction in the
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amount of land used by each household, with the corresponding utility
reduction, or alternatively, implying a greater expansion of the city (exten-
sion of the city boundary, rf). In this case, because of the existence of trans-
port costs which will be borne by the CBD, a greater expansion also implies
a lower level of utility for individuals.13

Finally, under the assumptions made about preferences, income and
commuting costs, the existence of a unique residential equilibrium can be
shown to hold. It can also be shown that this residential equilibrium is
always efficient.14

1.3 COMPETITIVE EQUILIBRIUM UNDER THE
MAXIMUM LOT-SIZE REGULATION

In order to simplify our analysis and understand the possible implications
of such a policy, we worked with an example of an explicit form of ‘well-
behaved’ utility function. In Appendix 1A2 we describe the competitive
equilibrium for this specific utility function. In the following section we use
the example of Appendix 1A2 in order to analyse the consequences of this
fictitious ‘maximum lot-size regulation’ (sM regulation) in the context of
this model, relative to its allocative implications and distributional issues,
setting aside for the moment the issue of urbanization costs.

As stated in the introduction, we analyse the consequences of a policy
that penalizes the use of large amounts of land in the city, by simply pro-
hibiting the existence of sites larger than a constant lot size sM. In order to
examine the impact of such a regulation, we introduce the new bid-rent
function associated with the regulation.15 Given that the specific utility
function that we used is given by equation (1A2.1), the maximization
problem of the households is now as follows:

Maxr,z,s�logz�	logs,
subject to z�R(r)s�Y – T(r) and s�sM. (1.6)

Hence, the associated bid-rent function can be defined as:

(1.7)

We know from Appendix A2 that, for the specific utility function we are
using in this example, Z(s,u)�s�	/�eu/�. Hence, the bid-rent function can
be written as:

(1.8)�(r, u; sM) � maxs�sM
(Y � ar � s�	 ˇ�ˇ�eu ˇ�ˇ�)˛ˇ �̌s,

�(r, u; sM) � maxs�sM
[Y � T(r) � Z(s, u)] �s.
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and the associated bid-max lot function linked with (1.8) is s(r,u;sM). Our
next step is to obtain the competitive equilibrium under this regulation.

As explained above, land at each location will be assigned to the activity
offering the highest bid, and the equilibrium price at that location will be
equal to this highest bid. Therefore, in order to describe the competitive
equilibrium under this regulation, we need to determine the bid-rent curves
for both activities which compete here for land. We know that all individ-
uals are equal, so they will have the same urban bid-rent curves, �(r,u;sM),
for each given utility level u. We also know that the opportunity cost for
land is RA�0, which is the agricultural activity bid-rent curve.

Since the number of households is equal to N, this will determine the
maximum utility level u
 attainable for the households in the city under this
regulation. This implies that there is a unique urban bid-rent function for
this utility level (for all individuals), which is �(r,u
; sM).

This means that land will be assigned to an urban household if the bid-
rent function at that location is positive (and so it can outbid the agricul-
tural activity), and the equilibrium price of land at that location will be
given by the urban bid-rent function �(r, u
; sM). Therefore, we can specify
the equilibrium land rent R(r), with its corresponding land-use pattern, as

R(r)��(r, u
; sM) for r�rf

� 0 for r�rf
, (1.9)

where rf
 is the maximum distance at which urban activity is undertaken
under this regulation. The equilibrium lot size s(r), from which we can
derive the equilibrium density at r, given L(r), will be provided by the bid-
max lot function s(r, u
; sM) associated with �(r, u
; sM)

s(r)�s(r, u
; sM) for r�rf

�0 for r�rf
. (1.10)

Thus, in order to describe the equilibrium situation, we need to specify
the form of �(r, u; sM) for any utility level, and then determine the equi-
librium utility level that will be reached, given that the population is fixed
at N.

Consider Figure 1.2. We define rM�rM (Y, u, sM ) as the distance deter-
mined by the intersection between the s(r, u
) curve (which is the bid-max
lot size without regulation for a given utility u
) and the horizontal sM line,
which defines the maximum permitted lot size. Since the s(r, u) curve is
increasing in r, for all r�rM, s(r, u
)�sM, the restriction is inactive and
thus the equilibrium lot size s(r)�s(r, u
; sM)�s(r, u
), for those values
of r. This also implies that for those values of r, �(r, u
; sM)��(r, u
)
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(which is the bid-rent curve without regulation), and therefore, for those
values, R(r)��(r, u
).

For values of r that are greater than rM, s(r, u
) (the equilibrium lot-size
value without regulation, given utility u
) will be greater than sM, so the
restriction will oblige individuals residing at distances greater than rM to
live on lots of size sM, which are smaller than the lots they would have
chosen without this regulation. Thus, in order to maintain the same utility
level (u
), the maximum price that they will be able to offer for land at those
locations (which defines the bid-rent function for the locations) will be
lower than it would have been without the restriction, because they must
substitute composite good for land (they alter their optimal consumption
pattern). The bid-rent function will be a straight line, decreasing with dis-
tance, because the value of the lot size is given, sM, and thus the only factor
which determines the difference in land price between two locations is the
transport cost, which is linear and decreases with distance.

As a result, the lot-size curve s(r) and land-rent curve R(r) at the resi-
dential land market equilibrium under this regulation will be as follows:

s(r)�s(r, u
) for r�rM (Y, u
, sM)
�sM for rM (Y, u
, sM)�r �rf
. (1.11)

R(r) � �(r, u
) for r�rM (Y, u
, sM)
�(Y – ar – sM

�	/� eu
/�)/sM for rM (Y, u
, sM)�r�rf
. (1.12)

From the second line of equation (1.12), it is clear that the bid-rent func-
tions for these locations (that is, the maximum that individuals are willing
to pay for a unit of land at these locations, while maintaining a utility level
of u
) is a straight line, decreasing in r. Here, Y, sM, and u
 are given, so, as
stated above, the only difference between locations is the transport cost,
T(r)�ar, which is linear and decreasing with distance.

In our example in Appendix 1A2, the bid-max lot-size and bid-rent func-
tions without the regulation are given by equations (1A2.4) and (1A2.5),
respectively. Using equation (1A2.4), we can obtain rM by solving the fol-
lowing equation:

sM����/	 (Y – arM)��/	eu
/	. (1.13)

Therefore, we can define the effective distance as follows:

rM (Y, u
, sM)�1/a (Y���1 sM
�	/�eu
/�). (1.14)

We assume for the moment that sM�s(r�0, u
).
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Up to now, we have determined the equilibrium land rent R(r) and lot
size s(r) for a given utility level u
 and a corresponding rf
 under this regu-
lation. In order to determine the equilibrium values of u
 and rf
, let us con-
sider the following additional equilibrium conditions:

(1.15)

R(rf
)�0. (1.16)

From (1.16) and (1.12), we have that:

rf
�1/a (Y–sM
�	/�eu/�). (1.17)

Therefore, rM�rf
� rf.
As the regulation becomes less restrictive (sM increases), rf
 approaches

the value of rf, but never reaches it. Thus, as long as there is a restriction,
the urban boundary will shrink.

Now we want to determine the equilibrium utility level. As mentioned
above, the equilibrium utility level will be determined by the exogenously
given population, N. As the population increases, the maximum utility level
that can be reached for all individuals decreases, because the transport costs
for people living far away from the centre will be higher. Using (1.15), (1.17)
and (1.11), we can obtain the following equation:

(1.18)

Solving this equation and using (1.14), we get:

((/a)	��/	 e�u/	Y1/	)�((/a)	��1eu/�sM
�1/�)

�((/a)	��1eu/�sM
�1/�)�N (1.19)

The equilibrium utility level thus obtained is:

eu
���(	/aN )	Y�eu*. (1.20)

By substituting (1.20) into (1.11), (1.12) and (1.17), we obtain the equi-
librium functions of s(r), R(r) and the urban boundary rf
 (which depends
on sM).

The utility level of the households remains the same (as in equation
(1A2.13)), despite the restriction. This can be explained as follows. We

� rM

0
(�s(r, u)) dr �� rf 


rM
(�sM) dr � N.

� rf 


0
(�s(r))dr � N 
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know that nothing has changed for the households between 0 and rM, so
they enjoy the same utility as they did without the regulation, u*. The pos-
sible utility change is for the households between rM and rf
, because they
are obliged to live on sites smaller than those they would have freely chosen.
However, they still have the freedom to choose the distance from the city at
which they wish to live.

In order to understand this, look at Figures 1.3 and 1.4. We defined the
bid-rent function as the maximum rent per unit of land that the household
can pay to reside at distance r, while enjoying the fixed utility u, and this
will be the prevailing land rent at equilibrium. The maximum rent that each
individual is willing to pay at rM will be �(rM, u*), which is determined by
the optimal choice of land consumption sM and composite good zM in
order to achieve utility u*. This is at point M in Figure 1.3. For the case in
which no regulation is present, for distances greater than rM, such as r2, the
optimal consumption choice would be s2 and z2, at point 2, and the bid rent
would thus be �(r2, u*).

However, with the lot-size restriction, at distance r2 the individual must
consume sM, so in order to obtain utility u*, he/she must consume zM. This
implies point M in Figure 1.3 for any distance. However, at distance r2, trans-
portation costs are higher than at distance rM, so the maximum he/she is now
willing to pay for a unit of land at r2, in order to obtain u*, will be �(r2, u*)
,
which is smaller than �(r2, u*) (the bid rent without regulation), because the
individual cannot optimally choose his/her level of land consumption.

Hence, it is clear that the utility remains the same, because we define the
bid rent as the maximum rent an individual is willing to pay to enjoy a fixed
utility u*, and as long as there is a positive price for land that satisfies this
condition (because the opportunity cost for land is 0), this will be the land
rent at that location, and the utility will still be u*. All of the losses caused
by the suboptimal consumption choices will be reflected in lower land
prices and will thus be borne by the landlords.

The key element, then, which allows the households to maintain a con-
stant utility level is that the urban boundary is left free to adjust. Despite the
fact that people are obliged to live in sites smaller than they would have
chosen, they still have the freedom to choose the distance from the centre
at which to live. This freedom allows them to adjust this distance (now the
maximum distance is rf
� rf), permitting them to consume sM and zM and
to pay their transportation costs to the centre as well as the opportunity
cost for land (the minimum they can offer for land). If they were also
obliged to live at the same distances as before, those at distances greater
than rf
 would not be able to consume zM in order to maintain utility u*,
because at these distances Y – T(r)�zM, so they would have to consume a
smaller amount of z, and thus would obtain a lower utility.16
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As mentioned above, landowners play a passive role in this theory of land
use, and their only rational choice is to rent their land at market prices,
which are determined by the bid-rent functions of the individual tenants.
Thus, if individuals are willing to pay less for some locations (the bid-rent
function has moved downwards), in order to achieve the same utility at
each place and thus to achieve equilibrium, landowners will receive the
market price for their land, which will then be lower.

It is clear that in this context, under the assumption of competitive land
markets, any restriction will cause a loss in utility for some economic
agents. In this case, the interesting issue is that all the losses are assumed by
only one of the groups present in the model, the landlords, and the utility
of the other groups remains the same.

In the previous analysis, we assumed that sM�s(r�0, u*), and thus
the utility level was independent of the regulation sM. As we can see in
Figure 1.5, the smallest city that we can obtain without changing the house-
holds’ utility level is rf1, when sM�sM1�s(r�0, u*). We know that s(r�
0, u*)�(	/aN)Y. Then, using (1.17) and (1.20), we can see that rf1�
	(Y/a). Thus, when there is a high preference for land (a high value of 	),
the smallest city we can obtain without lowering households’ utility is larger
than that which we would obtain if the preference for land were lower.

However, we can see that if sM�s(r�0, u*), the households’ utility will
also be reduced. The urban boundary will be smaller, and the land-rent
curve will be lower, as can be seen in Figure 1.5.

Thus, if sM�s(r�0, u*), a regulation such as the one in this example can
result in a smaller city without lowering the utility for households. This
result is attractive, since it suggests that if there are reasons to believe that
cities have extended more into territory than they should have, such a regu-
lation could reduce the expansion of a city without reducing the welfare of
the households in it, because all the losses are reflected in decreasing land
rents. The losses for society as a whole (households and landowners) can be
specified exactly in this model, since they are represented by the decrease in
land rents, corresponding to the area ABC in the right-hand diagram in
Figure 1.2.

The effects of the maximum lot-size regulation in this framework can be
summarized in the following result.

Result 1.1 In this setting, the presence of a maximum lot-size regula-
tion will imply that:

1. the territorial extension of the city will be reduced, because the urban
boundary is now smaller (rf
� rf);

2. generally, density and land rent will remain the same at distances near
to the CBD (between the CBD and rM,), because the restriction is

36 Competition in the provision of local public goods



37

S
(r

):
 L

ot
 s

iz
e

R
(r

):
 L

an
d 

re
nt

S
(r

) 
�

 S
M

1

S
(r

) 
�

 S
M

1
 S

M
2

S
M

1�
 S

(Y
, u

*)

aN u
R

1(
r)

�
u*

�
u


u* a
Y

�
ar

�
S

M
2e

S
M

2

R
2(

r)
�

u
 a
Y

�
ar

�
S

M
2e

S
M

2

r f 
2

r f 
1

r:
 L

oc
at

io
ns

r f
r

r f
0

r f 
2

r f 
1

0
Y a

�
 	

F
ig

ur
e 

1.
5

E
qu

ili
br

iu
m

 lo
t 

si
ze

 (
S(

r)
 c

ur
ve

) 
an

d 
la

nd
 r

en
t 

(R
(r

) 
cu

rv
e)

 u
nd

er
 s

M
re

gu
la

ti
on

,w
he

n 
s M

�
S(

Y
, u

*)



inactive there, while for farther away locations (from rM to rf
) the
density will increase and the land rent will decrease;

3. the utility level for households will be unchanged, despite the restric-
tion, if the regulation is not strongly restrictive, sM�s(r�0, u*). If the
regulation is so restrictive that sM�s(r�0, u*), the equilibrium utility
level of the households will decrease; and

4. all the losses due to the households’ suboptimal consumption choices
will be reflected in lower land prices and thus will be borne by the land-
lords, if the regulation is not strongly restrictive, sM�s(r�0, u*). If the
regulation is so restrictive that sM�s(r�0, u*), the losses will be borne
by both landlords and households in this model.

1.4 OPTIMAL MAXIMUM LOT-SIZE REGULATION

Determining the Optimal Maximum Lot-size Regulation

It is clear that in the foregoing setting, the regulation under discussion
could only bring about a decrease in welfare, because we know that the
competitive equilibrium without it was efficient, and thus any distortion of
it will reduce welfare.

However, many arguments can be made to support the view that the
competitive equilibrium described in the model (without the presence of
regulations) may not be truly efficient and would justify this kind of regu-
lation. The argument we discuss here, which is the one presented in favour
of this kind of policy in the case of Santiago de Chile, maintains that there
are some urbanization costs which increase with the city’s expansion, are
borne by the city government, and are not taken into consideration by indi-
viduals when they choose the location of their residences (because they
assume that a minimum provision of infrastructure exists at any location),
and therefore the outcome is a city that extends further than it would have
if these costs were considered by individuals, and thus a lower level of
welfare.

Examples of such costs are those of providing local public goods such as
green spaces, police and fire departments, medical support systems and so
forth. In order to simplify the analysis we assume that there is only the cost
of one kind of these local public goods that is not taken into account by
individuals when they choose their locations in the city. We can then define
the total non-considered cost of urbanization relative to this specific local
public good (CT) as follows:

CT��n
i�1Ki, (1.21)
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where n is the number of facilities of this particular kind of local public-
good (for example, the number of police departments) in the city and Ki the
cost of providing the specific facility i of this type of local public good. We
could also define this type of local public good as a ‘composite local public
good’, comprising all of the local public goods needed in the region whose
costs are not taken into account by individuals when they choose their loca-
tions in the city. We assume that some standards are defined by the city gov-
ernment in relation to the provision of these local public goods, as follows:

1. Coverage requirement: This states that there should be at least 1 unit of
the local public good for every q units of urban land, in order to guar-
antee that all locations are covered by some unit of the local public
good.

2. Level of service requirement: This states that there should be c amount
of service per person in the city. (A police department, for instance,
may require one police officer for every 100 people, so that c�0.01.)

We shall not discuss here the methods for determining these kinds of stand-
ards, but merely assume that they seek to guarantee some minimum level
of provision for the local public goods, which the individuals take as
given.17 We denoted the amount of land at each location by L(r)�, and
thus the area that will be taken up by the city will be rf. Then we can define
the required number of local public goods as:

n�(rf )/q. (1.22)

We define the average cost of providing the local public goods as:

K�b0�b1 (cN/n), (1.23)

where b0 is the fixed cost of providing each local public good, b1 is the cost
of providing one unit of service of the public good, and (cN/n) is the
average amount of service required per local public good, given the fixed
population N living in the city.18 In the case of a police department, for
example, b0 would be the cost of the station, while b1 could be interpreted
as the wage rate for each policeman.

Thus, total urbanization costs can be expressed as:

CT�(rf/q)b0�b1cN. (1.24)

It can be seen that in this context, the provision costs for these local public
goods will depend on the urban boundary, and an extension to the city
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limits will imply higher costs for the local government. It is clear that this
is due to the existence of fixed costs in providing these local public goods.
If fixed costs were zero, the total urbanization cost would then be independ-
ent of the city’s expansion, because the only relevant cost issue would be
the service requirement for the fixed population N, and this could be
divided into the number of units of public goods necessary to satisfy the
coverage requirement, without increasing the total cost.

As discussed above, the sM regulation leads to a smaller urban boundary
(rf
) and thus it will lead to savings in urban infrastructure costs for the gov-
ernment. The cost savings due to this policy can be expressed as follows:

CS(sM)� [(rf /q)b0�b1cN] – [(rf 
/q)b0�b1cN] (1.25)

CS(sM)�(/q)b0(rf�rf 
). (1.26)

In order to determine whether the implementation of this policy
improves welfare, we must compare these savings with the losses brought
about by the decrease in land rents, which we define as RL. These losses are
given by the following expression:

(1.27)

It is clear that in this setting there is a trade-off between savings in urban-
ization costs and losses in land rents. If the regulation is highly restrictive,
sM is lower, the urban boundary is smaller, and therefore urbanization costs
are lower, but on the other hand, greater losses are incurred due to lower
land rents. Therefore, if CS(sM)�RL(sM), then the sM regulation is welfare
improving in this context. We could then identify a value for sM at which
this difference is maximized. This would be the optimal sM regulation, and
would be given by the following expression:

s*M �argmax [CS(sM) – RL(sM)]. (1.28)

where the CS(sM) and RL(sM) functions are given by the following
expressions:

CS(sM)�(/q)b0e
u*/�(1/a)sM

�(	/�) (1.29)

RL(sM)�(1/2a)[	2/(1�	)](1/�)e2(u*/�)sM
�[(1�	)/�]. (1.30)

Solving equation (1.28), we can obtain the optimal sM regulation, which
is as follows:

RL(sM) �� rf

rM
�(r, u*)dr �� rf

rM
[(Y � ar � sM

�	 ��eu*��)�sM] dr.
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s*M �(1/2)�(	/�)��(q/b0)
�eu*. (1.31)

where

eu*���(	/aN)	Y. (1.32)

Hence, the optimal sM regulation, in terms of the exogenous variables of
the model, is given by:

s*M �(1/2)�		��(q/b0)
�(1/aN)	Y. (1.33)

We can summarize these results as follows:

Result 1.2 If there are fixed costs involved in the provision of local
public goods, then:

1. the total amount of the provision costs for local public goods will
depend on the expansion of the city, and a more extended city will imply
higher costs for the local government, given a fixed population; and

2. there is a trade-off between savings in urbanization costs for the local
government and losses for the landlords, as reflected in the decrease in
land rents when the city expansion is reduced. If the cost savings are
greater than the losses for landlords, CS(sM)�RL(sM), then the sM regu-
lation is welfare improving in this context. There is a value for sM at
which this difference is maximized, and this constitutes the optimal sM
regulation.

Analysing the Optimal Maximum Lot-size Regulation

In this section, we analyse how the optimal sM regulation varies with the
parameters of the model.

An increase in fixed costs b0 or a decrease in the coverage requirement q
It is intuitively clear that if the fixed cost, b0, of providing each local public-
good increases, or the coverage requirement q decreases (which means that
more units of the local public goods are required in space), the optimal sM
regulation will be a more restrictive one, because the gains derived from
a smaller city (which implies a more restrictive regulation) will increase.
This is because this change affects only the CS(sM) function, thus increas-
ing the savings at each level of the sM regulation, since the RL(sM) function
remains the same, and thus the losses due to this regulation also remain the
same, because the bid-rent and bid-max lot-size functions, which determine
the RL(sM) function, have not changed.
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This can be seen in Figure 1.6. Let us suppose that for a given value of
(b0/q)*, the optimal sM regulation is s*M, which determines the land-rent and
lot-size functions as well as the urban boundary (rf
). In this case, the gains
deriving from the s*M regulation are reflected in the area BCDE, while the
losses are represented by the area ABC. Because s*M is the optimal regula-
tion for the given parameters of the economy, we know that a very minor
deviation from it, such as a more restrictive regulation, sM**, which deter-
mines a smaller urban boundary rf
(sM**), will lead to extra gains repre-
sented by the area B
BEE
, which will be smaller than the extra losses of
area B
BAA
. However, if (b0/q) has increased to (b0/q)**, the extra gains
from a more restrictive regulation such as sM** have increased in the area
EGHE
, while the extra losses remain the same, so that a reduction in sM
will increase the gains from the policy, and thus the optimal regulation will
be a more restrictive one.

If there is a high preference for land (high 	 or low �), an increase of b0
or a reduction of q will imply a smaller reduction of s*M than in the case of
a low preference for land, because the losses due to the restriction in the
first case will be higher than in the second instance. This can be seen in
Figure 1.7. Here we can see that a higher preference for land (or higher 	)
implies a flatter bid-rent curve, because the substitution between land and
good z in order to maintain a constant utility is more difficult to achieve,
since z is valued very little. In the extreme case, where the consumption of
land is the only possibility (because z is not valued at all), the price decline
in land as we move away from the centre will form a straight line, reflecting
only the increase in transportation costs, which is linear. This flatter bid-
rent curve implies that at every distance, people will be willing to pay a
higher price for land than before. Thus, the losses due to a more restrictive
sM regulation will be higher, and in consequence it is reasonable to assume
that the reduction in s*M as b0 increases or q decreases will be smaller as the
preference for land increases.

An increase in the income level of households, Y
An increase in income implies that the equilibrium utility level of the
households will increase (equation (1.32)). The only possibility for
increasing utility is consuming more goods, z or s. Because we know that
land is a normal good (the income effect on the Marshallian demand for
land is positive), the increase in income will result in an increase in land
consumption at each location (s*(r) increases, as we can see in equation
(1A2.15)). This implies that any sM regulation will now be more restrictive
than before, because the overall level of lot sizes is now higher. Thus, the
optimal sM regulation should be relaxed (increased) as income rises. This
is clear in equation (1.33).
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Thus, we can see that any change in the exogenous variables of the model
resulting in an increase in the equilibrium utility for households will lead to
an increase in lot sizes at each location, and therefore the level of the sM
regulation should be adjusted to this new level by relaxing it.

An increase in �, the supply of land (or space) at each location
We now discuss an increase in , which is the supply of land (or space) at
each location. If  is higher (which can be interpreted, for example, as
the presence of a larger number of tall buildings in the city, so that while
at each location there is still  amount of land, the space available is
now larger than , so the supply of space at each location increases), we
would expect s*M to be more restrictive than in the case of a smaller supply
of space, because a higher  means that it is necessary to provide more units
of public goods in the city (because of the coverage requirement), so a
more restrictive regulation would provide greater cost savings than before.

However, this is only the direct effect of the increase in , which can be
seen in equation (1.31). There is also an indirect effect of the increase in ,
which is that the equilibrium utility increases (equation (1.32)), because
people will now be able to consume more land (or space) at each distance
as the supply of land (or space) increases for each distance (equation
(1A2.15)). This increase in the utility level increases the optimal sM regula-
tion, as explained above.
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Figure 1.7 Equilibrium land rent (R(r) curve) for different values of
preference for land, where a higher 	 implies a higher
preference for land

R(r): Land rent

r: Locations

R(r)�� (b1)

R(r)�� (b2) b1�b2



Hence, the net effect of the regulation will depend on the magnitude of
each phenomenon, and this will in turn depend on the importance of con-
suming land (or space) for individuals (	), in comparison with the import-
ance of the consumption of the composite good (�), as we can see in
equation (1.33).

This first effect dominates the second one, and thus the s*M regulation gets
stricter (decreases), when individuals’ preference for consuming the com-
posite good, �, is larger than that for consuming land, 	, that is (	��)�0.
However, if there is a high preference for consuming space, so that
(	��) � 0, a larger supply of it will imply a relatively large increase in the
utility level. Therefore, this effect will dominate the other one, and the
optimal s*M will increase, which means that the optimal regulation should
be less restrictive in these cases.

Accordingly, if there is a high preference for space in a city as well as an
amplesupplyof spaceateach location, theoptimalmaximumlot-size regu-
lation should be less strict than in the case of a city with a smaller supply of
space at each location. In consequence, if for some reason the city govern-
ment expects the supply of space in the city to increase (for example, because
higher densities or taller buildings are permitted, or because previously
unavailable land is being developed), and the population shows a strong pref-
erence for land (or space) relative to other goods, then regulations aimed at
restricting lot sizes (or living space) in order to reduce the size of the city and
save on urbanization costs should be relaxed in order to improve welfare.19

1.5 CONCLUDING REMARKS

In this chapter, we discussed an example of a policy similar to those cur-
rently being implemented in the metropolitan region of Santiago, in an
attempt to solve problems arising from the inefficient provision of local
public goods in the region. This example provided the original motivation
for analysing the problem of the provision of local public goods in large
urban agglomerations such as Santiago, as presented in the following chap-
ters. In the Santiago case, it is argued that some infrastructural costs (for
local public goods such as police and fire departments, schools, medical
facilities, transportation services and so on), which increase with the city’s
extension and are borne by the city government, are not taken into account
by individuals when they choose their locations in the city and the amount
of land to consume (because they assume that a minimum infrastructure
exists at any location). Therefore, the outcome is that people consume
excess land and the city is more extensive than it would be if these costs were
considered by individuals, thus lowering welfare.
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In an attempt to correct this inefficiency, a number of policies have been
implemented in Santiago which seek to reduce the city’s extension by penal-
izing the use of large amounts of land in the city (through, for instance, a
tax on vacant land) or by providing incentives for the occupation of less
space (as with the reduction of property taxes on smaller houses), and in
general by restricting the space occupied by individuals in the city in order
to limit the city’s extension and thus reduce the infrastructure costs for the
city government. Nevertheless, in this case the real problem seems to be the
lack of adequate incentives for individuals and local governments to
promote the optimal provision of local public goods.

The results of this chapter can be summarized as follows. In the frame-
work of the basic model of residential choice, we can see that regulations
aimed at penalizing the use of larger lots in cities, such as the regulation we
have analysed here, do not affect households’ utility as long as the regula-
tion is not overly restrictive, as we discussed in this chapter. All the losses
involved are borne by the landlords, because land rents decrease. It is clear
that in this context, because the competitive equilibrium of the basic model
of residential choice was efficient, any restriction such as this regulation will
cause a utility loss for some economic agents. Note that all the losses are
assumed by only one group among those present in the model, the
landowners, and the utility of the other groups remains the same. Thus, the
losses from such a policy are clearly identified.

Hence, if we believe that some urbanization costs, which increase with the
city’s extension and are the responsibility of the city government, are not
taken into account by individuals when choosing their locations, the com-
petitive equilibrium of residential land markets will not be socially efficient,
and thus policy makers may have reason to believe that policies aimed at
reducing the city’s size, such as the maximum lot-size policy under discus-
sion here, may be welfare improving. This will be the case if the cost savings
deriving from a smaller city size are greater than the land-rent losses arising
from the households’ suboptimal choice of their consumption bundle.

The optimality of regulations aimed at restricting the space occupied by
individuals in the city in order to limit the city’s extension will depend on
the exogenous variables of the model, s*M (	, , q, b0, a, N, Y). As we can
then see, in spite of the existence of some urbanization costs which increase
with the city’s extension and are not taken into account by individuals when
choosing their locations, if the specific parameters of the economy call for
a very relaxed s*M regulation (that is, a very high s*M) – for example, if house-
holds have very high incomes – a very restrictive regulation could also
decrease welfare.

It is also important to note that since this regulation’s optimal level
depends on the parameters of the economy, which change over time, such a
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regulation should also change in order to be efficient. Yet normally, this kind
of regulation is not adjusted once it has taken effect. This is the case in
Santiago, where, if we examine the exogenous parameters determining the
optimal s*M regulation, those which have clearly changed are N and Y, while
the others have remained relatively unaltered. We can see from the available
data that the average growth rate of per capita income Y(GDP/N) was
approximately 5 per cent during the past decade, while the average growth
rate for the population N was 1.5 per cent. (INE, 2001). Therefore, Y/N	 has
increased over time (and with it the optimal s*M regulation), implying that
such regulations should have been relaxed in order to improve welfare. Yet
we know in the case of Santiago that these regulations are very rigid. Thus,
even if the optimal s*M regulation had been chosen at the beginning, as time
passed and Y/N	 increased, this regulation would have become more restrict-
ive than the optimum, and might even have led to a decrease in welfare.

Accordingly, in a case such as that analysed here (in which the city is
overly large in relation to its optimal extension, because of the inefficiencies
mentioned above), policy makers should be aware that regulations aimed
at restricting the city’s extension by limiting the size of the space people can
occupy can potentially improve welfare, but they can also decrease welfare,
and the final result of these policies is difficult to determine. Policy makers
should concentrate their efforts on trying to find mechanisms that aim to
solve the real problem, which in this case appears to be the lack of adequate
incentives for individuals and local governments to achieve the optimal
provision of local public goods. Accordingly, in the following chapters we
shall shed some light on the discussion about the optimal provision of local
public goods.

APPENDIX 1A1 DETERMINATION OF THE
COMPETITIVE EQUILIBRIUM
UNDER THE BASIC MODEL OF
RESIDENTIAL CHOICE

The competitive equilibrium in this model is defined by a land-rent func-
tion R(r) as well as by the areas in which each activity or economic agent
is located, so that no one finds it optimal to change his/her location at the
prevailing land rents.

As explained in the chapter, in this model the land-rent formation is a
process in which land at any point is allocated to an activity according to a
bidding process in which the economic agent (household or farmer) offering
the highest bid secures the corresponding lot. Accordingly, in order to deter-
mine this equilibrium land-rent function and the corresponding equilibrium
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locations of the economic agents, we need to identify the maximum that
each agent is able to offer for each unit of land at each location.

We know that the maximum that the farmers will be able to offer for a
unit of land is the value of what they can produce with a unit of land, which
is RA. This will also be the minimum price that the landlords will accept for
land at each location, because there is free entry into the activity of farming.

Let us now analyse the price that the households will offer at each loca-
tion. We know that all the households are equal, so at equilibrium (with
equilibrium land prices), they must achieve the same utility, independent of
where they choose to locate. If this were not the case, the agents at a loca-
tion where they obtain a lower utility would seek to move to a location with
higher utility, and thus the prevailing situation would not be an equilib-
rium.20 Therefore, equilibrium prices should be those at which the utility
for households at all locations is equal.21

We assume for the moment that households’ utility is exogenously given,
but we know that at equilibrium, all the households should have the same
utility.

What, then, is the maximum rent per unit of land that a household can
pay to reside at distance r while enjoying a fixed utility level u? This
maximum price is the best offer it can make for this piece of land. If it were
to make a lower offer than the best it can do for the land at that location,
then it would obtain a higher utility, and another household would be able
to make a better offer (because they are all equal) in order to obtain that
location. If the household in question makes a better offer than that, it will
obtain a lower utility and thus will seek to change its location. Hence, it will
not offer more than that.

To respond to the previous question, let us consider the situation of a
household that is looking for a residence in the city. As is typical in the eco-
nomic analysis of consumer behaviour, the assumption is that the house-
hold will maximize its utility subject to a budget constraint.

The household earns a fixed income Y per unit of time, which is spent on
the composite good, on land and on transportation. If the household is
located at a distance r from the CBD, the budget constraint is given by z�
R(r)s�Y – T(r), where R(r) is the rent per unit of land at r, T(r) is the trans-
port cost at r and Y – T(r) is the net income at r. It is assumed that T(r) is
continuous and increasing for all r�0, where 0�T(0)�Y�T(�). Thus, we
can express the residential choice of the household as:

maxr, z, sU(z,s), subject to z�R(r)s�Y – T(r). (1A1.1)

The only variation from the standard consumer problem is that here the
consumer must also choose a residential location, r�0, which affects both
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the land rent he/she pays and his/her commuting cost. This problem
involves a trade-off between accessibility, measured by T(r), and land con-
sumption, measured by s.

In this context, then, what would be the maximum rent per unit of land
that a household could pay to reside at distance r, while enjoying a fixed
utility level u? This is given by the following expression, which is called the
‘bid-rent function’, �(r, u):

�(r,u)�maxz, s({[Y�T(r)�z]/s}/U(z, s)�u) (1A1.2)

This can be seen in Figure 1A1.1. In fact, for a household residing at dis-
tance r and selecting the consumption bundle (z, s), Y�T(r)�z is the
money available for land payment, so that [Y�T(r)�z]/s represents the
rent per unit of land at r. The bid rent �(r, u) is then obtained when this
rent is maximized by choosing the appropriate consumption bundle (z,s)
subject to the utility constraint U(z,s)�u. In the maximization problem of
equation (1A1.2), the utility constraint U(z,s)�u can be solved for z to
obtain the equation for an indifference curve z�Z(s,u). Then the bid-rent
function can be redefined as:

�(r,u)�maxs[Y�T(r)�Z(s,u)]/s, (1A1.3)
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which is an unconstrained maximization problem. When we solve it, we
obtain the optimal lot size S(r, u), which is the ‘bid-max lot size’.

In Figures 1A1.2 and 1A1.3 we can see that for each utility level, we can
obtain a bid-rent curve and corresponding lot-size curves. Thus, for an
exogenously given utility, there is one bid-rent curve which represents the
maximum each household is willing to pay at every location in order to
achieve this utility, as well as one lot-size function, which represents the
amount of land each person will demand for this land-rent price at each
location.

As mentioned above, the land at each location will be assigned to the eco-
nomic agent offering the highest bid. For a given utility u*, because the bid-
rent function �(r, u) is continuous and decreasing in r, while the
agricultural activity bid-rent function is independent of r, the equilibrium
land rent will thus be:

R(r) � �(r, u*) for r�rf
� RA for r�rf. (1A1.4)

We define rf as the maximum distance at which urban activity is under-
taken. R(r) is the equilibrium land rent with its corresponding land-use

50 Competition in the provision of local public goods

r: Locations

�(r, u3) �(r, u2) �(r, u1)

r1 r2 r3

� : Bid rent u1�u2�u3

CBD

Figure 1A1.2 General shapes of bid-rent curves



pattern, because for this land rent: (i) no agent is interested in changing
his/her current location, because the land rent at a location different from
the chosen one is higher than he/she is able to offer at that location, and
(ii) given the utility u* for urban activity and the free-entry condition in
agricultural activity, land rent must be equal to the bid-rent curves for each
activity (�(r, u*) and RA, respectively).

Figure 1.1 shows the competitive equilibrium land-use pattern. At each
location, the market land rent coincides with the maximum of the equilib-
rium bid rent and the agricultural rent.

At each distance r�rf, the equilibrium lot size s(r) for each household
coincides with the bid-max lot size s(r, u*), which is the demand for land at
that location:

s(r)�s(r, u*) for r�rf (1A1.5)

Let us define L(r) as the amount of land available at each distance r (for
example, in a circular city, L(r)�2�r); that is, the supply of land at each
location. At equilibrium, demand must be equal to supply, so:

n(r) s(r, u*)�L(r), (1A1.6)

where n(r) is the population density at each distance r.
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Thus, the equilibrium household distribution is given by:

n(r)�L(r)/s(r, u*) for r�rf, (1A1.7)
� 0 for r�rf.

Up to this point we have described the equilibrium situation for a given
utility level. We now need to examine how u* and rf are determined.

In the literature, it is traditional to classify market models as ‘closed-city
models’, in which the population of the city is exogenous, and ‘open-city
models’, in which households are assumed to be able to move from city to
city in a costless manner; hence, the residents’ utility equals that of the rest
of the economy, which is exogenously fixed, while the population of the city
is determined endogenously. For our later analysis of policy implications,
we shall use a closed-city model approach, where the utility level is endogen-
ously determined within the model, because we want to examine the poten-
tial effects of such a policy on utility levels for households residing in a city.

Since N households reside in the city, the population constraint is:

(1A1.8)

We also know that the bid rent of both activities must be equal at rf. This
implies that:

�(rf, u*)�RA.

Summarizing, R(r), n(r), s(r), u* and rf together represent an equilibrium
land use for the closed-city model approach, if and only if conditions
(1A1.4)–(1A1.9) are satisfied. Two real unknowns are the equilibrium
utility u* and fringe distance rf.

APPENDIX 1A2 AN EXAMPLE OF COMPETITIVE
EQUILIBRIUM WITHOUT THE
REGULATION

Suppose that the utility function in (1A1.1) is given by the following log-
linear utility function:

U(z, s)��logz�	logs, (1A2.1)

where ��0, 	�0 and ��	 �1. We can confirm that this utility function
is a well-behaved utility function, in the sense that it satisfies the conditions

� rf

0
[L(r)˛�s(r, u*)]dr � N.
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mentioned above. Thus, the residential choice behaviour of each household
can be described as:

max r, z, s �logz�	logs, subject to z�R(r)s�Y�T(r). (1A2.2)

As explained in Appendix 1A1, this is equivalent to:

� (r, u)�maxs([Y – T(r)�Z(s, u)]/s). (1A2.3)

Given this, we can obtain the following bid-max lot-size and bid-rent func-
tions:22

s*(r, u)����/	[Y�T(r)]–�/	eu/	 (1A2.4)

�*(r, u)���/		[Y�T(r)]1/	e–u/	 (1A2.5)

Suppose that:

T(r)�ar (1A2.6)

RA�0 (1A2.7)

L(r)� (Linear city) (1A2.8)

Y�Y0. (1A2.9)

We want to determine R*(r), n*(r), s*(r), u* and rf, which together rep-
resent the equilibrium land use for the closed-city model approach in this
example,23 if and only if conditions (1.1)–(1.5) are satisfied. From these
equilibrium conditions, we can see that:

(1A2.10)

�*(rf, u)�RA (1A2.11)

From (1A2.5), (1A2.6), (1A2.7), (1A2.9) and (1A2.11), we obtain:

rf�Y0/a (1A2.12)

Then, using (1A2.4), (1A2.6), (1A2.8) and (1A2.10), we obtain the equilib-
rium utility u*:

eu*���(	/aN )	Y (1A2.13)

� rf

0
[L(r)�s*(r, u)] dr � N 
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u*��log��	log(	/aN)� logY. (1A2.14)

Finally, replacing (1A2.13) in (1A2.4) and (1A2.5), we obtain the equi-
librium lot-size curve s*(r) and equilibrium land-rent curve R*(r):

s*(r)�(	/aN) Y1/	(Y – ar)��/	 (1A2.15)

R*(r)�	(	/aN)�1 Y�1/	(Y – ar)1/	 (1A2.16)

n*(r)�(aN/	) Y�1/	(Y – ar)�/	 (1A2.17)

s*(0)�(	/aN )Y (1A2.18)

R*(0)�aN/� (1A2.19)

Figure 1A2.1 shows the equilibrium land use for the closed-city model
approach in this example.

NOTES

1. Another important alleged problem is related to the unequal distribution of economic
activity in the country, which is generally seen as a socially inefficient outcome. Within
the framework of the neoclassical model, and assuming homogeneous space, we would
expect economic activity to be equally distributed in space. Of course, if space is not
homogeneous, some places will enjoy advantages for the production of certain goods
compared to others, and we can expect firms to agglomerate in places where production
is facilitated. However, if space is homogeneous, transport is costly and we are in a
competitive setting (that is, prices are given and there are constant returns to scale), the
rational choice for a firm will be to (that is, to produce at each location where its goods
are in demand) in order to minimize transport costs. Yet this is not what we observe; eco-
nomic activity is highly concentrated in space. Policy makers are concerned with this
unequal distribution of economic activity. However, they do not agree as to whether this
unequal distribution is a socially efficient outcome or a result of inefficiencies, and thus
whether it would be justified to intervene to some extent in the market process in order
to produce a more equal distribution and thus to improve welfare.

In the case of Chile, this issue is a very important one, because the country exhibits a
highly unequal distribution of population and production activities, with more than
40 per cent of its population (6 million people) living in the capital city or metropolitan
region of Santiago, where more than 47 per cent of the entire country’s GDP is produced
(INE, 2001). Numerous policies are being implemented in an attempt to reverse this
unequal distribution, such as tax reductions in outlying regions (those very far from the
metropolitan region). However, it is not clear whether a more equal distribution of eco-
nomic activity would improve welfare at the national level.

Fujita and Thisse (2002, Chapter 11) have recently derived results that shed some light
on this discussion. The main message seems to be that agglomeration may well be the
territorial counterpart of economic growth, in much the same way as growth seems to
foster inequality among individuals. However, a higher level of welfare may accompany
inequalities even for those living on the periphery (outside the agglomeration). If such
results were to be confirmed, they would have far-reaching implications for the modern
space-economy as well as for the design of more effective economic policies.

Maximum lot-size regulation 55



2. These include local public goods such as green spaces, police and fire departments,
medical support systems and so forth.

3. People assume this, because the government has always provided this infrastructure (or
at least part of it) to those settled in new territories, at almost no cost to them. This infra-
structure is mostly financed by general taxes, which are borne by the whole population
and therefore have a negligible impact on the taxes paid by individuals settled in new ter-
ritories. Thus, people assume that the government will continue with this strategy.

4. There is also a regulation that directly limits the extension of Santiago’s metropolitan
region simply by prohibiting urban development outside a certain ‘urban boundary’.
The justifications for this regulation have varied over time. One recurrent argument has
been the reduction of urbanization costs for the city government. An analysis of the con-
sequences of this policy in the case of the metropolitan region can be found in
Petermann (1998, 2005).

5. Fujita (1989, Chapter 7) analyses the opposite policy: minimum lot-size regulation. This
regulation requires the lot size per household to be no less than a given constant sM.
Although the focus of the analysis is very different, the framework used there is very
useful for our analysis, so we utilize it here.

6. r measures the distance of a location to the CBD.
7. By a ‘well-behaved’ utility function, we mean that it is continuous and increasing for all

z�0 and s�0, all indifference curves are strictly convex and smooth, and they do not
cut across axes. Both z and s are essential and normal goods.

8. n(r) is the population density at each location r.
9. s(r) is the amount of land that each individual demands at each location r.

10. rf is the maximum distance at which urban activity is undertaken. Beyond this distance,
agricultural activity is undertaken.

11. In Figure 1A1.2 we show that the bid-rent function �(r, u) decreases with distance,
otherwise people who are located farther away from the centre and thus have higher
transportation costs would obtain a lower utility.

12. Equation (1.5) reflects the fact that the bid rent of both activities must be equal at the
urban fringe rf.

13. As we explain in Appendix 1A1, for our later analysis of policy implications, we used a
closed-city model approach, in which the population of the city is exogenous and the
utility level is endogenously determined within the model, because we want to examine
the potential effects of such a policy on utility levels for households residing in a city.

14. The proof of this can be found in Fujita (1989).
15. The detailed analysis of the concept of bid-rent function is in Appendix 1A1.
16. The fact that the utility does not change can also be seen by looking at equation (1.18).

The first term on the left-hand side (which is equivalent to the first and second terms
on the side of equation (1.19)) is the same as it would be without the regulation. The
term which changes is the second on the left-hand side (equivalent to the third on the
left-hand side of equation (1.19)). Thus, this regulation implies a smaller constant s(r)
between rM and rf
, which makes this term increase, but on the other hand rf
 is reduced
in a manner which exactly compensates for this increase, so the term is exactly the same
as without the regulation, and a change in utility is not needed in order to satisfy the pop-
ulation constraint. Without the regulation, condition (1.18) would be:

From this, we obtain exactly the same expression as in equation (1.19).
17. Note that we are not determining here the optimal provision of these local public goods.
18. In areas with a higher population density, the amount of required service will be higher

than in places with lower density, but on average the requirement will be cN/n.
19. In the case of Santiago, some current policies are aimed at increasing the space available

at each location by increasing the permitted density. At the same time, other policies seek
to reduce the lot sizes occupied by each household, in order to reduce the city’s size and

� rM

0
[�s*(Y˛ �  ar, u)] dr �� rf

rM
[�s*(Y˛ � ar, u)]dr � N.
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save on urbanization costs. However, we know from the previous model that if the house-
holds’ preference for land (or space) is high relative to their preference for consuming
other goods, an increase in the space available at each location would imply that the s*M
regulation, or policies aiming in this direction, should be relaxed, as explained above.

20. We are assuming perfect mobility of individuals.
21. Intuitively we know that equilibrium prices must decrease with distance; otherwise

people who are located farther away from the centre and thus have higher transportation
costs would obtain a lower utility.

22. Equations (1A2.4) and (1A2.5) were obtained as follows:

(1) (� [(Y�T(r)�Z(s, u)]/s)/�s� [�1/s�Z(s, u)/�s] – {1/s2[Y – T(r)�Z(s, u,)]}�0⇒
(2) ��Z(s, u)/ �s� [Y – T(r)�Z(s, u)]/s
(3) Z(s, u)�eu/�s�	/�.

Using (2) and (3), we obtain (1A2.4) and (1A2.5).
23. As we explained in Appendix 1A1, for our later analysis of policy implications, we used

a closed-city model approach, in which the population of the city is exogenous and the
utility level is endogenously determined within the model.
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2. Competing jurisdictions for the
provision of local public goods

2.1 INTRODUCTION

Tiebout (1956) envisaged an original decentralized mechanism to achieve
the optimal provision of local public goods. He suggested that in an
economy with local public goods, the optimal allocation could be decen-
tralized through a system of competing jurisdictions. His concept of juris-
diction was one in which local service providers offer a bundle of services
(all-purpose jurisdiction or multi-functionality of jurisdictions) to individ-
uals living in a predefined region, where all of the individuals living there
must pay taxes and consume the services provided by their local jurisdic-
tion (localized membership). His idea was that by migrating to the juris-
diction that reflects their tastes in public goods and tax schemes, consumers
would reveal their preferences. Tiebout argued that competition among
jurisdictions and ‘voting with the feet’ may lead to the efficient provision of
local public goods.

Nevertheless, this decentralized mechanism of competing jurisdictions
à la Tiebout will result in the optimal provision of local public goods only
if some critical assumptions are satisfied. Among them, the most important
are: (i) there is costless mobility of people between jurisdictions and
(ii) there are a large number of jurisdictions or free entry and exit in juris-
diction formation. However, and as discussed in the general introduction,
these crucial assumptions of Tiebout’s hypothesis are unlikely to material-
ize in reality, especially in countries with large metropolitan regions. The
lack of competition among their jurisdictions makes it problematical to
achieve the optimal provision of local public goods by means of Tiebout’s
competing jurisdictions.

In general, the literature examining the possibility of decentralizing the
optimal provision of local public goods assumes, whether directly or indir-
ectly, some version of Tiebout’s setting, as in Berglas (1984), Scotchmer
(1986), Berglas and Pines (1981) and Hochman (1981), among many
others. The original idea of the concept of functional overlapping compet-
ing jurisdictions (FOCJ) (Frey and Eichenberger, 1995, 1996a, 1997, 1999),
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that of unbundling the various functions (uni-functionality of jurisdic-
tions1) and incorporating de-localized membership2 in order to increase
competition in the provision of local public goods has not, until now, been
integrated into a unified framework which would allow discussion of the
advantages and problems that this new type of jurisdiction may imply for
the optimal provision of local public goods.

In this chapter, we develop a framework to be used to analyse the optimal
allocation of local public goods in a spatial context (that is, considering
transport costs) and the allocation consequences of increasing competi-
tion in a decentralized provision. For this we take these two innovative
aspects present in the concept of FOCJ: de-localized membership and uni-
functionality of jurisdictions. We analyse the effects of these two specific
aspects on competition among jurisdictions in large urban agglomerations,
and the impact this probable increase in competition may have on the
achievement of the optimal allocation of local public goods.

For the development of this framework, we incorporated aspects from
different areas of the literature, including that on local public goods
(Tiebout, 1956; Arnott and Stiglitz, 1979; Berglas, 1984; Scotchmer, 1986),
but also from club theory (Buchanan, 1965; Berglas, 1976b; Sandler and
Tschirhart, 1980; Scotchmer, 1985), location theory (Hotelling, 1929;
D’Aspremont et al., 1979; Salop, 1979), market and industry structure
theory (Baumol, 1982) and urban economics (Alonso, 1964; Muth, 1969;
Fujita 1989), among others.

Note that the analysis presented here serves as a benchmark in order to
study these two aspects present in the concept of FOCJ, but it is not an
analysis of the entire concept. As explained in the general introduction,
FOCJ is a multi-dimensional concept, and although many of these dimen-
sions may be of interest, in this chapter we concentrate only on the two
aspects mentioned above. Thus, we shall discuss several aspects related to
this concept, with the proviso that ‘FOCJ’ refers only to our interpretation
of the concept.

Structure of the Chapter

The chapter is structured as follows. First, we develop the framework to be
used in the analysis of these issues. We make the assumption that there is a
group of individuals living in the same region, each endowed with units of
some composite good. Each individual derives utility from the composite
good, the amount of land he or she occupies and the use of the various
types of local public goods.3 The amount of the local public good and the
corresponding provision cost for each type are fixed and equal for all goods
of the same type. Each specific facility for each type of local public good is
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provided by an independent local service provider (uni-functionality of
jurisdictions, unbundling of activities), and these different local service
providers compete with one another for customers in order to maximize
profits.4

In our setting, independent of their place of residence, individuals are
free to choose the local service provider they wish to patronize for the pro-
vision of each local public good (de-localized membership in jurisdictions).
However, in order to enjoy the local public goods, an individual located at
some point in space must travel to the chosen facilities, incurring trans-
portation costs.5

Each local service provider must make three decisions: whether to enter
the local public-good market, the location at which it will offer its local
public good, and the price (or tax) it will charge its customers in order to
maximize its profits.6

We also assume that individuals are fixed to their locations within the
region under analysis, but that they have the opportunity to move to
another region where they can achieve an alternative level of utility. The
level of this exit option utility is related to the level of competition among
regions.7

In Section 2.2, the basic model is presented, and in Section 2.3, the case
of homogeneous local public goods8 is analysed. We identify the equilib-
rium pattern of a system of independent and competing local service
providers supplying homogeneous local public goods, comparing this with
the welfare-maximizing pattern.9

In Section 2.3, first we discuss the optimal allocation for this economy.
We find that an important factor in determining the optimal allocation of
local public goods in such a setting is the existing trade-off between trans-
portation costs and fixed costs, a classical aspect of location models.

Second, we analyse the equilibrium patterns of a system of uni-functional
competing jurisdictions, and we solve backwards for the subgame perfect
Nash equilibria. We start with the third-stage subgames, in which the prices
are set by the local service providers and find that in general, local service
providers will choose to charge discriminatory prices with respect to loca-
tion, in favour of the more distant locations. Then we analyse the location
choices of the second stage. Here, the assumption about the flexibility of the
local service providers’ chosen locations and corresponding market areas is
crucial. In the case of no location sunk cost technology (in which no loca-
tion-specific fixed costs are present), the equilibrium locations for compet-
ing local service providers will be unique and efficient, in the sense that they
will minimize total transport costs for individuals, if local service providers
can charge discriminatory prices. However, in the case of location sunk
cost technology we have a multiplicity of equilibria, and we can also have
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location equilibria that are not efficient. Finally we discuss the entry deci-
sions involved in the first stage. Here the assumption about the technology
of local public goods is also crucial. In the case of no location sunk cost
technology, the equilibrium allocation under free entry of local service
providers in the region is unique and is characterized by excessive entry,
when the competition represented by other regions is very weak. Only when
we have perfect competition from other regions is this allocation optimal.
However, in the case of location sunk cost technology, the optimal alloca-
tion is a free-entry equilibrium, but we can also have free-entry equilibria
with excessive and insufficient entry. In this case we have a multiplicity of
equilibria.

Third, we compare the different free-entry price-location equilibria char-
acterized in the previous sections, in terms of the winners and losers
between the local service providers and the individuals living in their service
areas, and in terms of welfare. We shall see that equilibria with higher entry
levels are better in terms of utility for individuals and worse for local service
providers in terms of profits than equilibria with lower levels of entry. Note
that deviations from the optimal allocation are more costly in terms of
welfare when they represent a reduction in the number of local public goods
than when they represent an increase. Furthermore, the presence of distant
competition is not always welfare increasing. We show that the result will
depend on the type of technology of the local public good provided.

Fourth, we check the robustness of our results by considering demand
that responds to price. We find that, if the local public goods technology is
characterized by no location sunk costs and there is free entry in the region,
the free-entry price-location equilibrium will be characterized by excessive
entry, as in the inelastic demand case. Thus, this result does not depend on
demand elasticity and is in this sense robust. Nevertheless, if the local
public-good technology is characterized by location sunk costs and there is
free entry in the region, the free-entry price-location equilibrium may be
characterized by insufficient or excessive entry, as in the inelastic demand
case, but it can also be characterized only by excessive entry.

We also check the robustness of our results relative to price-setting
restrictions, and then finally in Section 2.3, we discuss what happens to the
equilibrium patterns identified earlier if local service providers are no
longer free to set prices and are forced to charge fixed rates (mill pricing),
independent of location. We find that the inefficiencies identified under dis-
criminatory pricing are increased under mill pricing, and that in general the
opportunity to charge discriminatory prices based on location increases
competition and improves welfare in a spatial context.

In Section 2.4, we analyse the case of heterogeneous local public goods,10

in order to incorporate the uni-functionality of jurisdictions into the
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analysis and to evaluate the consequences of unbundling local govern-
ments’ activities. We find that, if competition from other regions is very
weak, the possibility of unbundling activities may increase competition and
aggregate utility for the individuals in a region. Nevertheless, this will only
be possible if there is competition in all types of local public goods. If there
is a monopoly local service provider in the region, even for only one type of
service, all the gains from the increased competition in all other types of
local public goods will be redistributed to the monopoly local service
provider, and individuals will obtain the same utility as if there were no
competition in any type at all. The result in terms of utility for individuals
will be equivalent to the case of the classical all-purpose jurisdictions.

Finally, Section 2.5 provides a summary and gives some explanations of
the main results of the chapter.

2.2 THE MODEL

Consider a group of N identical individuals living in the same region, each
endowed with Y units of some composite good. Each individual derives
utility from the composite good, z, from the amount of land he/she occu-
pies, s, and from the use of K types of local public goods according to a
utility function, u(z, s, G1, G2, . . ., Gk). For the sake of simplicity, we
assume that the amount of land occupied by each individual is fixed at one
unit (s�1), so that u(z, G1, G2, . . ., Gk).

We assume that individuals have quasilinear preferences, represented by
the following quasilinear utility function:11

u(z, G1, G2, . . ., Gk)�z�g(G1, G2, . . ., Gk). (2.1)

Each of the K types of local public goods is supplied in the region by mi
facilities, identified by ij, where i �{1, 2, . . ., K} denotes the type of local
public good provided, and j �{1, 2, . . ., mi} denotes the index of the spe-
cific facility. The amount of the local public good of each type, Gi, is fixed
and equal for all of the same type. The provision cost for each type of local
public good is c(Gi)�Gi. For example, local public goods for which it pays
for groups to consume collectively, but it is possible to exclude others from
the consumption of the group’s own units of the goods, as with educational
systems, fire and police protection and domestic refuse collection, among
many others.

Space in the region is described by the interval X� [0, L], where at each
point r � X the amount of land is L(r)�1, and space is homogeneous
except for the presence of the service facilities, each located at one specific
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location, rij. We assume that L�N, so that no vacant land exists within the
region, and each point in space is identified with one individual. In order
to consume the local public goods, an individual located at r must travel to
one chosen facility of each type located at r1, j1(r), r2, j2(r), . . ., rK, jK(r), where
ji(r) corresponds to the specific facility j of the local public-good type
i chosen by the individual located at r.12 The transportation cost for an indi-
vidual located at r and patronizing facility ij is given by tij(r)�a(|r–rij|). We
also assume that the local public goods do not occupy space.

In this setting, an allocation is a system of facilities, in which each
facility ij is described by its location rij, its number of customers Nij, the resi-
dential location of its customers relative to it Xij � X (its market area),
where and and represent the borders of the market area
to the left and right of the facility ij, respectively, and their consumption of
z. We denote by r�r(m1, m2, . . ., mK)�(r1,1, r1,2, . . ., r1,m1, r2,1, r2,2, . . .,
r2,m2, . . ., rK,1, rK,2, . . ., rK,mK) the vector describing the number of facilities
of each type and their corresponding locations.

Let us consider now the optimal allocation for this economy. Imagine a
region-wide planner whose objective is to maximize the aggregate utility
achieved by the N individuals of the region, subject to the resources con-
straint. The planner’s role is to determine the number of facilities of each
type, their locations and their tax or pricing structure, designated as �(r),
which is used to finance them. We denote by r*(m1*, m2*, . . ., mK*)�(r1,1*,
r1,2*, . . ., r1,m1*, r2,1*, r2,2*, . . ., r2,m2*, . . ., rK,1*, rK,2*, . . ., rK,mK*) the
vector describing the optimal number of facilities of each type and their
corresponding optimal locations, and �*(r) will represent the optimal tax-
ation scheme (the amount, in units of composite good, charged by the
central planner to the individuals located at each r) used to finance the local
public goods.

Since we assume that individuals are identical in all aspects, except for
their locations in space, and that travelling to the facilities involves a cost,
different r and �(r) chosen by the planner will lead to different indirect
utility levels for individuals, which will depend on their locations relative to
the locations of the facilities as well as the amount they must pay at their
location to finance the facilities. Let us denote the constraint indirect utility
function13 for an individual located at r, for a given r and �(r), as:

V[r, r, �(r), G1, G2, . . .,GK]�u{z[r, r, �(r)], G1, G2, . . ., GK}, (2.2)

where z[r, r, �(r)] is given by:

. (2.3)z[r, r, �(r)] �Y � �
K

i�1
a(|r � riji(r)|) � �(r)

rbr
ijrbl

ijXij � [rbl
ij , r

br
ij ]

�k 
i�1mi
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Equation (2.3) describes the amount of income that is left free for an
individual located at r for consumption of the composite good, after trav-
elling to the chosen facilities providing each type of local public good and
paying the tax or fee charged by the planner at r in order to finance them.
Given that all the facilities providing the same type of local public good are
identical in every way except their locations, each individual will choose the
nearest one in order to maximize his or her utility.

The planner’s problem is then:

(2.4)

, (2.5)

where corresponds to the aggregate constraint indirect utility
function.

In this setting, an optimal allocation is therefore a system of
facilities, located as described by the vector r*(m1*, m2*, . . ., mK*) and
financed by �*(r), which solves (2.4) s.t. (2.5). We denote the optimal allo-
cation as the vector [r*, �*(r)].

In the following sections, we discuss the potential benefits and problems
of a decentralized provision of local public goods in this economy. In
support of this aim, we analyse the equilibrium patterns of such a system
and compare it with the welfare-maximizing pattern.

We identify in our setting with a decentralized system for the provision
of local public goods a system of independent local service providers where
each of them supplies only one local public good (or facility) to individuals
(uni-functionality) and independently of their place of residence, individ-
uals are free to choose the local service provider they wish to patronize for
the provision of each local public good (de-localized membership). These
local service providers compete with one another for customers. This is a
‘system of uni-functional competing local service providers’.

The local service providers can be viewed as units of local government or
as private firms that supply the service in question, whose only objective is
to maximize profits, since they are completely independent of the central
government and behave as private firms in our model.14

Each local service provider decides whether to enter the local public-
good market, the location at which it will offer its local public good, and
the price it will charge to its customers. These choices are made in a game
consisting of three stages. In the first stage, local service providers simul-
taneously decide whether to enter the market. In the second stage, each

�K 
i�1mi*

�N
r�0V(·) dr

s.t. �
N

r�0

�(r)dr � �
K

i�1
miGi

Maxr(m1,  m2, . . .,  mK),�(r) �
N

r�0

V(·)dr
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local service provider decides on the location for its local public good.
In the third stage, given the location choices of all of the other local service
providers, each local service provider determines its prices. This structure
of the game is natural, since local service providers may decide on a
pricing scheme over the short term, the location of their local public goods
over the long term, and entry into the market over the very long term.

We assume that the local service providers are allowed to choose the price
structure they prefer and that they can verify the location of origin of each
individual. We also assume that each local service provider possesses com-
plete information about the price structures chosen by the other local
service providers and that each individual is aware of the prices charged by
the local service providers at his or her location.

Each individual chooses his/her consumption of z, as well as the local
service provider he/she will patronize in order to maximize his/her utility,
given that individual’s location, income, the location of the facilities and
the prices charged by each local service provider.

We assume that individuals are fixed to their locations within the region
under analysis, but that they have the opportunity to move to another
region where they can achieve an alternative level of utility, uDC. The level
of this exit option utility is related to the level of competition among
regions and is given by:

uDC��V*, (2.6)

where V* is the maximum utility achievable in the economy if the local
public goods are provided in the optimal manner and the parameter � � [0, 1]
reflects the level of competition presented by the other regions for the
analysed region. A higher value of � reflects more intense competition from
other regions. Hence, ��0 reflects no competition from other regions, while
��1 reflects perfect competition among regions.

Two important factors help determine the level of competition experi-
enced from one region to another. On the one hand, if individuals face high
costs in changing their place of residence, competition from other regions
will be relatively low, and this will be reflected in a low value of �. There are
numerous reasons why individuals may be restricted in their residential
mobility. For instance, many costs are involved in a move from one place of
residence to another, such as the costs of searching for a new place to live,
sunk costs at the current residence, and many others which discourage indi-
viduals from changing their place of residence. In addition, individuals’
residential location decisions seem to be more strongly influenced by job
alternatives than by the provision of local public goods, as long as an
acceptable level of the latter is present.
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On the other hand, the other region or regions may be a poor substitute
for the analysed region. For example, in the case of Latin American coun-
tries, there are generally only a few metropolitan regions (and perhaps only
one) within a country offering similar characteristics to individuals. This
would imply that competition from other regions would be relatively low,
resulting in a low value of �.

We define uA as the utility that can be obtained by an individual in
autarky (refraining from using any local public goods and consuming only
z with all his/her income). In the case of our specific form of utility func-
tion, given by equation (2.1), uA is given by:

uA�Y. (2.7)

Finally we define VE(r) as the constraint indirect utility achieved at equi-
librium (that is, given the equilibrium prices of the local service providers)
by an individual located at r in the region. Under these assumptions, the
only decision that an individual can really make is that of moving to another
region, living in a state of autarky or participating in the consumption of
the local public goods in his/her current region. His/her decision will depend
on the utility implied by each of those alternatives.

2.3 HOMOGENEOUS LOCAL PUBLIC GOODS, K�1

The Optimal Allocation

From the previous analysis we can see that for the case of homogeneous
local public goods the optimal allocation in this economy will be charac-
terized by a system of m* facilities, located as described by the vector
r*(m*) and financed by �*(r), which solves (2.8) s.t. (2.9).

(2.8)

. (2.9)

As we explain in Appendix 2A1, the optimal number of facilities and their
corresponding optimal locations are given in this case by:

(2.10)

r*�(r1*, r2*, . . ., rm*) (2.11)

m* �
1
2
 � a

G�
1
2

N

s.t. �
N

r�0

�(r)dr � mG

Maxr(m), �(r) �
N

r�0

V(·) dr
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(2.12)

where j �{1, 2, . . ., m*}.
This result is not surprising and is classical in location models. It shows

the trade-off between transportation costs and the costs of supplying the
local public goods involved in determining the optimal number of facilities
(that is, the number that maximizes the aggregate utility achieved by indi-
viduals in the region, subject to the resources constraint). On the one hand,
a large number of facilities will allow total transportation costs to fall, and
thus the aggregate indirect utility will increase. On the other hand, a higher
number of facilities will involve higher fixed costs and thus a lower aggre-
gate indirect utility.

This implies that for local public goods with high fixed costs, the optimal
number of facilities will be smaller than that for local public goods involv-
ing lower fixed costs. For example, in the case of educational systems within
this framework, we should see fewer universities than schools at the optimal
allocation in a region, if we assume that the investment for a university is
higher than that required by a school. We can also see that for a given level
of fixed cost of a local public good, higher transportation costs will imply
that there should be a larger number of facilities providing this good at the
optimum than there would be if transportation costs were lower.15

The result also shows that the optimal locations for the facilities provid-
ing homogeneous local public goods in a region will be those that minimize
total transport costs, which correspond to the symmetrical locations (that
is, the locations that divide space into equal market areas for each facility).
This is because by reducing as much as possible the transport costs, the
utility of the individuals increases since they have to incur in smaller costs
for acquiring the services of the local public goods and can spend the
savings in the composite good. For example and as we explain in Appendix
2A1, in the case of one facility, the optimal location will be at the centre of
the region at r*�1/2L and in the case of two facilities, the optimal loca-
tions will be r1*�1/4L and r2*�3/4L, respectively.

Thus, for this economy we have identified the optimal number of facil-
ities and their corresponding locations, r*(m*). We can see that, given
r*(m*), there is a wide range of possible tax or pricing schemes to sustain
it. The only condition that must be satisfied by the optimal taxation scheme
is that the collection covers the fixed costs of the local public goods, which
means:

(2.13) �
N

r�0

�(r)dr � m*G.

rj* � �(2j � 1)
2m* �L,
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For all �(r) that satisfies this condition, the aggregate constraint indirect
utility will be the maximum one. We can now determine, for this economy,
the maximum possible aggregate constraint indirect utility that can be
achieved by the region’s individuals, for a given population (N), income
(Y), local public-good cost (G) and transportation costs (a). This will be
given by:16

(2.14)

We can see that the maximum aggregate constraint indirect utility is inde-
pendent of the specific pricing scheme. However, different pricing schemes
will imply a different level of constraint indirect utility at each location, and
thus some people will be better off under some pricing schemes than with
others. There is only one pricing scheme for which the utility will be the
same for all individuals at each location. We denote this specific pricing
scheme as �*(r). This is given by:

, (2.15)

for each facility j �{1, 2, . . ., m*}.
This pricing scheme implies that individuals located at more distant loca-

tions with respect to the facilities are subject to lower charges than those
located nearer to them in order to compensate for the higher transport costs
of distant locations and so to guarantee that the utility for all individuals
at each location is the same. Note that all taxation schemes that satisfy con-
dition (2.13) are equivalent in terms of optimality (or efficiency) and in this
sense the definition of �*(r) is only a matter of redistribution between
individuals.

We can see then that at the optimal allocation given by r*(m*), and for
the pricing scheme �*(r), all individuals will obtain the same and maximum
possible constraint indirect utility, which will be:

(2.16)

Finally, we assume that the local public goods are of a nature such that
their collective provision will always be preferable, in terms of aggregate
constraint indirect utility, to auto-provision (that is, where each individual
provides his or her own facility), and it will always be better that they are
provided by the central planner than if they were not provided at all.

The first assumption means that the aggregate constraint indirect utility
of providing the local public good in a collective manner must be higher

V*[r, r*(m*), G ] � Y � G 
1
2a 

1
2 � g(G).

�j*(r) � G 
1
2  a 

 
1
2 � t(r)  for rj* �

N
2m*

� r � rj* �
N

2m*

 �
N

r�0

V [r, r*(m*), G] dr � N [Y � G 
1
2  a

1
 2 � g(G)].
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than that obtained through auto-provision, which implies the following
condition:17

a�G. (2.17)

Under the second assumption, if a central planner provides the local
public goods in the optimal manner, the aggregate constraint indirect utility
will be higher than the aggregate indirect utility would be if they were not
provided at all, while each individual consumes his/her entire income in z.18

This implies the condition:

. (2.18)

Equation (2.18) expresses the fact that if the provision of a local public-
good is socially optimal, the benefit resulting from its provision for each indi-
vidual, g(G), must be higher than the cost in terms of consumption of good
z that it implies for him/her, (this includes transportation costs and fixed
costs). From equation (2.18), we can see that when transportation costs are
low (high) it is more probable that the local public good should (not) be pro-
vided, for a given level of fixed costs and preferences in relation to it.

We can summarize this result as follows:

Result 2.1 The optimal allocation in this economy can be described fun-
damentally by a number of facilities providing homogeneous local public
goods and their corresponding locations in a region, for which welfare is
maximized. The optimal number of facilities crucially depends on the trade-
off between transportation costs and the costs of supplying the local public
goods; their optimal locations in the region will be those that minimize total
transport costs, which correspond to the symmetrical locations (that is, the
locations that divide space into equal market areas for each facility).

Equilibrium Patterns in a System of Uni-functional Competing Local
Service Providers

In this section, we analyse the equilibrium patterns of a system of uni-
functional competing local service providers, as described above, offering
local public goods in a region, in order to compare it with the welfare-
maximizing pattern identified above.

Price equilibrium
We start by analysing the last stage of the game. At this stage, we have an
established number of independent local service providers in the region, m,

G
1
2a

1
2

g(G) � G
1
2a

1
2
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who have already chosen the location of their local public goods, r(m)�
(r1, r2, . . ., rm). They choose their taxation scheme or ‘price structure’, as it
will be called from now on, non-cooperatively. We then seek to determine
the nature of the equilibrium price structure for each local service provider,
as well as the factors it will depend upon.

At this stage, a local service provider has only one strategic variable to
choose: the prices it will charge the individuals who want to patronize its
facility, in order to maximize its profits,19 which are described by:

(2.19)

where Pi(r) is the price structure or function chosen by the local service
provider i, i � {1, 2, . . ., m}; n(r) is the population density at each location
(in this version of the model, n(r)�1); P� [P1(r), P2(r), . . ., Pi(r), . . .,
Pm(r)] is the vector describing the price structure chosen by each local
service provider; and Xi � X represents the location of the individuals
choosing to patronize facility i (the market area) given P.

This price structure (Pi(r)) defines the prices charged by service provider
i, at the point where it locates its facility (ri). The specific price charged there
by it to each individual who comes to its facility to consume the local public
good provided there, can be different, depending on the location of origin
of each individual (r). This is why the price structure of each local service
provider depends on r.20

Monopoly price equilibrium, m�1 What price structure would be chosen
by a monopoly local service provider?

As mentioned above, we have assumed that the objective function of local
service providers is to maximize their profits, as represented by equation
(2.19). Thus, given the location of its local public good, r1, a local service
provider, in order to maximize its profits, will choose the highest possible
prices it can at each location. The presence of only one local service provider
implies in this case that it enjoys some kind of monopoly status in the region.
However, its monopoly power to set prices is restricted in two ways. The first
restriction is given by the competition from other regions, which we call the
‘distant competition restriction’, as represented by the minimum utility, uDC,
that must be guaranteed at each r in order to persuade the customers to
remain in the region. The other restriction results from the fact that the local
service provider must also guarantee a utility level of uA at each location, in
order to motivate individuals residing at those locations to participate in the
consumption of the local public goods. Otherwise, they will prefer to remain
in a state of autarky. We call this the ‘autarky restriction’.

�i � �
Xi(P)

[Pi(r)n(r)]dr � G,
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Thus, PE(r) is a price equilibrium for the monopoly local service provider
if and only if:

PE(r)�arg max �[P(r), X{V [r, P(r)]}] (2.20)

s.t. VE[r, PE(r)]�max [uDC; uA] for all r � X{V [r, PE(r)]} (2.21)

s.t. �[PE(r)]�0. (2.22)

We can see that the local service provider will seek to have as many cus-
tomers paying positive prices as possible. This is because the local public-
good is not subject to congestion, and thus the number of customers does
not affect the price that people are willing to pay at each location.

We denote by PDC(r, uDC) the price function that describes the maximum
prices that the local service provider can charge at each location in order to
guarantee uDC to its customers and so persuade them to remain in the
region, and we denote by PA(r, uA) the price function that describes the
maximum prices that it can charge at each location in order to guarantee
uA to its customers and thus make them participate in consuming the local
public good. We normalize the location of the monopoly local service
provider to r1�0.

We can see that PDC(r, uDC) and PA(r, uA) are given by the following
expressions:21

PDC(r, uDC)�g(G)�t(r)�(uDC �Y) (2.23)

PA(r, uA)�g(G)�t(r). (2.24)

In Figure 2.1, we have drawn price functions that describe the maximum
prices that the local service provider can charge at each location in order
to guarantee a corresponding utility level to its customers. In a continuous
line we have drawn the price function P*(r, V*) that results in equal utility
levels of V*22 for the individuals at all locations within the monopoly local
service provider’s market area. This price function implies zero profits for
the local service provider, because the prices just cover the local public
goods’ cost.

In this setting, because uA is given and equal to Y, we have only one
PA(r, uA),23 and for every value of uDC, we have one different PDC(r, uDC),
as we can see in Figure 2.1, in a dashed line and in dotted lines respectively.
The differences between each price function, P(r, u), and P*(r, V*) in
Figure 2.1 correspond to the profits (when u�V*) or losses (when u�V*)
for the local service provider.
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Thus, PE(r) will be given by:

PE(r)�min[PDC(r, uDC); PA(r, uA)] (2.25)

s.t. �[PE(r)]�0. (2.26)

Assuming that there is an adequate potential market on both sides of the
facility, the borders of its market area (rbl and rbr) are determined by the
locations where the prices that the monopolist can charge, in order to
encourage people to participate in the consumption of the local public
good, are just zero. For farther away locations, the monopolist would be
obliged to charge negative prices or in other words to pay people to partici-
pate. This would obviously reduce profits and for that reason these loca-
tions are excluded from the monopolist’s market.

In Appendix 2A2 we show the nature of the price equilibrium by defin-
ing it for different levels of distant competition. We can see there that when
competition from other regions is so weak that only the autarky restriction
is binding (uDC�uA), the monopoly local service provider will be able to
take advantage of its monopoly power in the region and so charge the
maximum possible equilibrium prices (PE(r)�PA(r, uA)), obtaining the
corresponding highest possible profits, independent of the exact value of
uDC. Nevertheless, the prices it can charge are still limited by the possibility
that individuals remain in a state of autarky.

As competition from other regions increases, the monopoly power
of the local service provider is undermined, which implies that the
equilibrium prices and profits are reduced. Finally, when competition
from other regions is at its maximum intensity, uDC�V*(��1), the
monopoly power of the local service provider is completely eliminated
and the equilibrium prices it can charge just cover its costs, resulting in
zero profits.

Thus, we have a unique price equilibrium for each value of uDC, between
PE(r,uDC�uA)�PA(r,uA) and PE(r,uDC�V*), and this price equilibrium
will be characterized by discriminatory pricing with respect to locations, in
favour of individuals coming from more distant locations,24 as we can see
in Figure 2.1. This shows that the monopoly power of the local service
provider is also limited by space and the corresponding transportation
costs that have to be incurred in order to use the local public good. Thus,
its local monopoly power is more intense at locations nearer to the facility,
where it can charge higher prices, but is reduced for farther away locations
where it must charge lower prices in order to encourage people living there
to consume the local public good, because of the higher transportation
costs that those locations imply.
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We can summarize this result as follows:

Result 2.2 Given a monopoly local service provider in a region, whose
local monopoly power is restricted by the competition of a distant region
(represented by uDC), by the possibility that individuals remain in a state of
autarky (represented by uA) and by the fact that individuals have to incur
transport costs to use the local public good,

1. the equilibrium price function set by the monopoly local service
provider is unique for a given level of the distant competition. It
reaches its upper limit when competition from the distant region is very
weak and only the autarky restriction is binding (PA(r, uA)) and reaches
its lower limit when there is perfect competition from the other region
(P*(r,V*));

2. the equilibrium price function set by the monopoly local service
provider will involve discriminatory pricing with respect to locations,
in favour of the more distant locations;

3. the equilibrium indirect utility achieved by each individual in the
region, given the equilibrium prices set by the provider, will be equal
for all and will always be equivalent to the maximum utility between
the one achievable at the other region and in autarky (VE(r) �max
[uA, uDC]);

4. the equilibrium indirect utility achieved by each individual in the
region, given the equilibrium prices set by the provider, will be the
highest possible that can be achieved (V*) only if there is perfect com-
petition from the other region (� �1).25 If the competition from the
other region is less fierce (��1), the indirect utility achieved by each
individual in the region will be lower than that (VE(r)�V*); and

5. the equilibrium profits of the monopoly local service provider increase
with income and the valuation that the individuals give to the local
public good (Y and g(G)) and decrease with transport costs (a), the cost
of providing the local public good (G) and the intensity of the distant
competition (�).

We can see here that when there is a monopoly local service provider in the
region, the only case in which the equilibrium aggregate constraint indirect
utility reaches its potential maximum, represented by equation (2.14), is
when competition from other regions is so intense that it guarantees a
utility of V* for individuals who move to another region. However, this is
only the case when two conditions are satisfied: first, that the utility at the
other region is V*, and second, that there are no costs involved in moving
to the other region.
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Regarding the first condition, in order to achieve a utility of V* in the
other region (or regions), the local public goods in that other region must
be provided efficiently (meaning that the allocation must be the optimal
one, (r*(m1*), P*(r)), in order to guarantee V*. For this to be true, we can
imagine two scenarios. In the first, there are so many regions in the country
that the actions taken by any single local service provider in one region have
no impact on individuals’ common utility levels, and thus all local service
providers in each region take V* as given. This would imply that each local
service provider in each region, when choosing its strategy in order to max-
imize profits, will choose (r*(m1*), P*(r)), given V*. But normally, individ-
uals face the choice of only a few metropolitan regions (or only one) within
a country that offers them similar living conditions.

In the other imaginable scenario, although there are only a few metro-
politan regions within a country, which compete with one another through
their respective local service providers, the possibility of the emergence of
a new region that can attract their inhabitants forces them to offer the
highest possible utility, V*. However, the creation of a new region is a very
complicated and time-consuming process involving numerous irreversible
costs, which implies that the ‘market of metropolitan regions’ (if we can call
it that) is very far from being a contestable one, in the sense used by Baumol
(1982).

Thus, we can see that if there are only a few regions in competition with
one another, as is usually the case in a country, it is probable that the local
service providers of each region are not utility takers, and thus their com-
petition is strategic in the sense that they choose [r(m1), P(r)], given the
strategies chosen by the other regions, and therefore the utility achieved in
the other regions will be smaller than V*.

Regarding the second condition, what we normally observe is that
moving to another region involves a number of costs, in addition to trans-
portation costs, such as those involved in leaving one’s current job and
finding alternative employment in the new region. In this case, the fact that
costs are incurred in moving to another region makes the utility achieved
in the other regions smaller than V*.

Accordingly, we would expect the competition represented by other
regions to be relatively weak for a monopoly local service provider, uDC�
V*(��1). This gives the local service provider a high degree of monopoly
power, which will imply high profits for it and a low utility level for indi-
viduals, VE(r)�uDC�V*.

Price equilibrium by competing local service providers, m�1
THE CASE OF TWO COMPETING LOCAL SERVICE PROVIDERS In this case, we
have at the present stage two independent local service providers in the

Competing jurisdictions for the provision of local public goods 75



region, who have already chosen the location of their local public goods,
r �(r1, r2). We want, then, to find out what the equilibrium price structure
and the corresponding aggregate constraint indirect utility achieved by
individuals will look like, as well as what factors they will depend upon.

Thus, given that the locations of the local service providers are fixed at
this stage,26 each local service provider, in order to maximize its profits, will
choose the highest possible prices at each location. Since there are trans-
portation costs involved in gaining access to the local public good, each of
the two local service providers in this case will enjoy some degree of local
monopoly power over the individuals living near it. However, its local
monopoly power to set prices will be restricted in three ways.

As in the monopoly case, each service provider faces a restriction given
by the minimum utility, uDC, that must be guaranteed at each r in order to
maintain the customers in the region (the ‘distant competition restriction’),
as well as the one that it must guarantee a utility level of uA at each loca-
tion (the ‘autarky restriction’), in order to persuade the individuals living
in its area to participate in the consumption of the local public good. But
now, in addition to these two restrictions, each of the two local service
providers face competition from the other provider located in the region,
which we call ‘local competition’. This is represented by the minimum
utility, uj

LC[r, Pj(r)] (which is the utility achieved at location r from patron-
izing facility j, where j� i and i, j �{1, 2}) that must be guaranteed at each
location within the market area Xi of facility i in order to prevent the cus-
tomers from patronizing the facility offered by the other local service
provider j. This local competitive force is generated by the opportunity for
individuals to patronize the facility they choose, independently of where
they live (de-localized membership).

Thus, is a price equilibrium if and only if:

(2.27)

(2.28)

(2.29)

In game-theory terms, this means that the price equilibrium is a Nash equi-
librium of a non-cooperative game, whose players are local service
providers, payoffs are profits and strategies are prices, which are functions
of location.

As before, we denote with and the price functions
that describe the maximum prices that local service provider i can charge at

PA
i (r,  uA)PDC

i (r,  uDC)

s.t. �i 
[Pi

E(r), Xi(P
E)] � 0.

s.t. VE(r, PE) � max{uDC; uA; uj 
[r, Pj

E(r)]}  for all r � Xi (PE)

Pi
E(r) � arg max �i [Pi 

(r), Xi 
(PE )]

PE � [PE
1 (r), PE

2 (r)]
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each location in order to guarantee uDC and uA, respectively, to its cus-
tomers. We denote by the price function that describes
the maximum prices that provider i can charge at each location, in order to
prevent its customers from switching to the other provider j.

We can see that and 27 are given
by the following expressions:

(2.30)

(2.31)

(2.32)

where i� j and i, j�{1, 2}. Equations (2.30) and (2.31) are the same as
equations (2.23) and (2.24), which represent the maximum price that can be
set, given the distant competition and autarky restrictions. However, in this
case, an additional restriction is imposed by local competition, which is rep-
resented by equation (2.32).

Thus, will be given by:

(2.33)

where i�{1, 2}. (2.34)

If we suppose that the exit option dominates the autarky option (uDC�
uA �Y) and that throughout the relevant range, which
implies that the distant competition is very weak, will be
given by:

(2.35)

. (2.36)

This price equilibrium implies that when for a given location, neither
competing local service provider has a location advantage relative to the
other, tj(r)�ti(r)�0, they will compete in price until prices fall to zero. This
is a classical Bertrand competition result. Beyond this location, one of
them will have an advantage in terms of lower transport costs over the
other, so it will be able to charge positive prices. Nevertheless, the maximum
price that it will be able to charge at each location is the differential cost for
the individual living there of patronizing the alternative facility. This
differential cost corresponds to the difference in transportation costs
incurred by the individual when patronizing this alternative facility. On the

s.t. �i 
[PE

i (r)] � 0

Pi
E(r) � PLC

i (r) � tj(r) � ti(r)

PE � PE
1 (r), PE

2 (r)
PLC

i (r) � PDC
i (r, uDC)

s.t. �i 
[PE

i (r)] � 0,

Pi
E(r) � min[Pi

DC(r, uDC); Pi
A(r, uA); Pi

LC(r)]

PE � PE
1 (r), PE

2 (r)

PLC
i {r, uj 

[r, Pj(r)]} � tj(r) � ti(r),

PA
i (r, uA) � g(G) � ti(r)

 PDC
i (r, uDC) � g(G) � ti(r) � (uDC � Y)

PLC
i {r, uLC

j [r, Pj(r)]}PDC
i (r, uDC),  PA

i (r, uA)

PLC
i {r, uLC
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other hand, the maximum that the alternative facility will be able to charge
at equilibrium in this region is zero.

In order to show the nature of the price equilibrium in our setting and to
understand the influence of the distant competition on it, in Appendix 2A3
we define this price equilibrium for different levels of distant competition.
There we can see that the new source of competition introduced through
the presence of additional local service providers offering the local public-
good in the region, along with the opportunity for individuals to choose
their local service providers independently of where they live (de-localized
membership), will guarantee to the individuals living in the region a
minimum level of utility, V[r, PLC(r)], regardless of how weak the distant
competition is.28 However, local competition alone is not enough to guar-
antee that the individuals obtain the highest possible utility (V*). Only
when we have perfect competition from the other region (��1) is the local
monopoly power of the local service providers completely restricted, PE�
P*, profits are zero and all the individuals obtain V* at all locations.

It is important to note that in the present case, both local public goods
are identical in all aspects except for their location in space. They are sub-
stitutes for each other, because individuals may choose only one of the pos-
sible facilities offering the local public good in order to enjoy its benefits.
Nevertheless, their degree of substitution varies among individuals’ loca-
tions, depending on the relative proximity of each facility to each residence.
A smaller (larger) difference in the distance from an individual’s specific
location to the various facilities implies a higher (lower) degree of substi-
tution. Only in the case where the distances to the facilities providing the
local public good are identical at a particular location, as at the centre loca-
tion in the example of Appendix 2A3, are these facilities perfect substitutes
for each other at that location.

THE CASE OF M COMPETING LOCAL SERVICE PROVIDERS We can generalize
the equilibrium price structure of each local service provider, as determined
above, for any given number of local service providers, m. For this, we use
the same model presented in the previous section, but now we assume that
space in the region is described by a circle of perimeter L rather than an
interval [0, L], and we use X to denote the set of locations in this circle. This
change in the model is made to avoid the special cases that appear at the
extremes of the interval, and thus to make every point in the region equiv-
alent. This allows us to concentrate on the general results.

In this case, given the locations r�(r1, r2, . . ., rm), the price equilibrium
will be given by:

(2.37)Pi
E(r) � min[PDC

i (r, uDC); PA
i (r, uA); PLC

i (r)]

PE � [PE
1 (r), PE

2 (r), . . ., PE
m(r)]
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, (2.38)

where and are given by the following
expressions:

(2.39)

(2.40)

, (2.41)

where t�i(r)� [t1(r), . . ., ti�1(r), ti�1(r), . . ., tm(r)].
If we suppose that the exit option dominates the autarky option (uDC�

uA �Y), and that over all of the relevant range,
will be given by:

(2.42)

. (2.43)

This price equilibrium is, in fact, the familiar discriminating-price equi-
librium of spatial competition, originally identified by Hoover (1937) and
considered later by many authors, for example, Lederer and Hurter (1986),
Hobbs (1986), Thisse and Vives (1988), MacLeod et al. (1988), and Eaton
and Schmitt (1994), among others. These authors show that the equilib-
rium price at each point is equal to the marginal cost experienced by the
firm in the market with the second-lowest marginal cost. This is because
this price is the highest that the firm with the lowest marginal cost can
charge in order to prevent people from switching to the firm with the
second-lowest marginal cost and on the other hand is the minimum price
that the firm with the second-lowest marginal costs can charge without
incurring losses.

We can see that our equilibrium price functions have a similar property.
The maximum price that a local service provider can charge at each location
is the differential cost for the individual living there of patronizing the alter-
native nearest facility (the one that implies the second-lowest marginal cost).
This differential cost corresponds to the difference in transportation costs
incurred by the individual when patronizing the alternative nearest facility.29

We can summarize the results as follows:

Result 2.3 Given a system of competing local service providers in a region
whose local monopoly power is restricted by the competition of a distant

s.t. �i[P
E
i (r)] � 0
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E(r) � PLC

i (r) � min[t�i(r)] � ti(r)

PE � [PE
1 (r), PE

2 (r), . . ., PE
m(r)]

PLC
i (r) � PDC

i (r, uDC)

PLC
i (r) � min[t�i(r)] � ti(r)

PA
i (r, uA) � g(G) � ti(r)

PDC
i (r, uDC) � g(G) � ti(r) � (uDC � Y)

PLC
i (r)PDC

i (r, uDC), PA
i (r, uA)

s.t. �i[P
E
i (r)] � 0
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region (represented by uDC), by the possibility that individuals remain in a
state of autarky (represented by uA), by the fact that individuals have to
incur transport costs to use the local public good and by the local compe-
tition represented by the other local service providers:

1. the equilibrium price function set by each local service provider is
unique and reaches its upper limit (PLC(r)), when distant competition
is relatively weak (uDC�u),30 and it is determined by the differential
transportation costs of patronizing the other provider with the second-
lowest transportation cost. For a relatively more intense distant com-
petition (u�uDC�V*), the equilibrium price function set by each local
service provider is unique for each level of distant competition. This
equilibrium price function reaches its lower limit (P*(r, V*)) when we
have perfect distant competition;

2. the equilibrium price function set by each of the competing local
service providers will involve discriminatory pricing in favour of the
more distant locations for all locations in their market area. These
equilibrium price functions will involve more price discrimination than
in the monopoly case;

3. the indirect utility achieved by each of the individuals in the region,
given the equilibrium prices set by the local service providers, can differ
between individuals and will always be equivalent to the maximum
utility between the one achievable in autarky, at the other region and
by patronizing the alternative facilities in the region (VE(r)�max [uA,
uDC, uLC] for each r�X);

4. a minimum level of utility will be guaranteed to the individuals living
in the region (V[r, PLC(r)]), regardless of the level of the distant com-
petition and the autarky option; and

5. the indirect utility achieved by each of the individuals in the region,
given the equilibrium prices set by the local service providers, will be
equal to the highest possible utility achievable (V*) only if we have
perfect distant competition (uDC�V*).31 If this is not the case (and
uDC�V*), the utility achieved by each individual at equilibrium will
be lower than that (VE(r)�V*), except for the individual located
where the transportation cost of patronizing at least two facilities is
identical (that is, where no local service provider has an advantage
over the other).32 This individual will always obtain V*.

Location equilibrium
We now analyse the second stage of the game, in which the number of com-
peting local service providers is given, and the strategic variables are the
locations of the local public goods.
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A crucial assumption for the analysis of this stage of the game is that of
the local service providers’ flexibility in choosing their locations and corre-
sponding market areas. This flexibility will depend on the type of fixed costs
involved in the provision of each local public good. Thus, we distinguish
two extreme cases with regard to the types of fixed costs: (a) flexible tech-
nology, where no location-specific fixed costs are present (no location sunk
costs), and (b) fixed technology, where only location-specific fixed costs are
present (location sunk costs).

Flexible technology, absence of location-specific fixed costs (absence of loca-
tion sunk costs) Flexible technology refers here to the local service
provider’s opportunity to relocate its local public good without incurring
any additional costs; that is, there are no sunk costs in its chosen location
and corresponding market segment. In order to understand this, let us
discuss some examples. This kind of flexible technology can be found, for
example, in the case of refuse collection services. There may be high fixed
costs associated with the acquisition of the refuse trucks that serve a spec-
ified area, but these trucks can easily be transferred to another area if nec-
essary, at almost no cost. This implies that if competition in a region is too
intense, the local service provider offering refuse collection services can
easily (in terms of costs) relocate its trucks to another region where it can
achieve higher profits. Another example of a local public good with this
type of technology is collective transportation (buses and taxis). In this
case, there may also be high fixed costs represented by the buses required to
provide services to an area, but here it is also easy for the collective trans-
portation service provider to change its service area, if desired.

With flexible technology, therefore, we have at this stage a given number
of independent local service providers in the region, m, who have to
choose the location of their local public good, r(m)�(r1, r2, . . ., rm), non-
cooperatively. Local service providers evaluate the location choices for
their local public good at the equilibrium of the price subgame that these
locations imply. Thus, when a local service provider contemplates a
change of location for its local public good, it takes into account not only
the resulting change in its own price, but also the resulting changes in the
prices of all other local service providers. The use of flexible technology
implies here that the local service provider will always move its local
public good to its most preferred location, given the locations of the
others, because there are no costs involved in a change of location.

We then want to find out whether a price-location equilibrium exists,
what it will look like and what it will depend upon.

Note that at any price-location equilibrium, we never have two local
public goods located in the same place, because if this were the case, neither
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local service provider would have a location advantage over the other, so
tj(r)�ti(r)�0 for all r, and thus they will compete until prices fall to 0 at all
r (this is a standard Bertrand result applied to this game). Therefore, both
local service providers will incur losses equal to their fixed costs. By offering
their local public goods at a slightly different location, either of these two
local service providers will be able to charge positive prices for a range of r,
and thus do better than at this common location. Accordingly, at equilib-
rium no local public goods will share the same location.

MONOPOLY LOCATION EQUILIBRIUM, M�1 We now discuss the location
that will be chosen by a monopoly local service provider.

First, we consider the case in the absence of distant competition. The
monopoly local service provider must choose a location r1 that maximizes
its profits, knowing that, given r1, the prices it can charge are the equilib-
rium prices identified in Appendix 2A2 and are given by the first line of
equation (2A2.7). These equilibrium prices are drawn in Figure 2.2.

In the figure, we can see that the choice of location r1 will crucially
depend on the relationship between the size of the region the monopolist
seeks to cover X1� [rbl(uA), rbr(uA)] (where rbl(uA) and rbr(uA) represent the
borders of the market area to the left and right of the facility, respectively)
and the total size of the region, X� [0, L].

From our earlier analysis, we know that:33

. (2.44)

So if:

. (2.45)

This means that if the total size of the region is relatively small with respect
to the size of the region the monopolist seeks to cover, the location that will
maximize profits for the monopolist will be the centre of the region and this
will be the location it will choose at equilibrium in this case.

We can see that the optimal location for the monopoly local service
provider in this case is the location at which total transportation costs are
minimized, which is the midpoint of the region, as shown in Figure 2.2.
This is because if individuals’ transportation costs are minimized, they will
be able to pay more for the local public good, and thus the monopolist’s
profits will be higher. The area 0LABC minus fixed costs gives these profits
in this case. If the monopolist chooses another location, for example r1
 in

2g(G)
a

� L ⇒ rE
1 �

L
2

rbl(uA) � rbr(uA) �
g(G)

a
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the figure, its profits would be given in that case by the area 0LA
B
C

minus fixed costs, which is clearly smaller than the area 0LABC minus fixed
costs. Therefore, in this case, the location chosen by the monopoly local
service provider will be equal to the optimal one, r*�L/2, as we can see in
Appendix 2A1.

But if:

. (2.46)

Therefore, if the total size of the region is relatively large with respect to the
size of the region the monopolist seeks to cover, there will be a whole range
of location equilibria, as shown in a dotted line in the x-axis in Figure 2.3.

Let us now discuss the case in the presence of distant competition, and
what happens if the exit option is binding. In this case, given r1, the prices
that a monopoly local service provider can charge will be given by the
second line of equation (2A2.7). These equilibrium prices are drawn in
dashed lines in Figure 2.4, for a given uDC�uA.

2g(G)
a

� L ⇒ 
g(G)

a
� rE

1 � L �
g(G)

a
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Figure 2.3 Monopoly price-location equilibrium when the total size of the
region is relatively large with respect to the size of the region
the monopolist seeks to cover and distant competition is absent
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We can see that the size of the region that the monopolist seeks to cover,
X1� [rbl(uDC), rbr(uDC)], is reduced in this case as a result of the existence of
distant competition:34

. (2.47)

This is because when distant competition is binding, the utility that must
be guaranteed at each location in order to encourage people to remain in
the region is now higher than the one obtained in autarky. This implies that
the maximum prices that the monopolist can charge at each location are
reduced. As we explained above, the prices charged by the monopolist at
the borders of its market area are zero. Consequently, these border loca-
tions will now be closer to the facility, because farther away locations imply
higher transport costs and consequently a lower utility.

Thus, in this case if:

(2.48)

and if:

(2.49)

We can see that as distant competition becomes more intense (uDC

increases), the set of price-location equilibria will also increase. This
implies that intense competition from other regions makes it more likely
that the monopoly local service provider will choose a location different
from the centre of the region, and thus different from the optimal one.

We can summarize the results as follows:

Result 2.4 Assume that technology is flexible. Given a monopoly local
service provider in a region, whose local monopoly power is restricted by
the competition of a distant region (represented by uDC), by the possibility
that individuals remain in a state of autarky (represented by uA) and by the
fact that individuals have to incur transport costs to use the local public
good, and whose equilibrium prices are the ones in the price subgame,
described in Result 2.2, then:

1. if the total size of the region is relatively small with respect to the size
of the region the monopolist seeks to cover (L�2[g(G)�(uDC�Y)]/a),
then the equilibrium location chosen by the monopoly local service

2[g(G) � (uDC �Y)]
a

� L ⇒ 
g(G) � (uDC �Y)

a
� rE

1 � L �
[g(G) � (uDC �Y)]

a
.

2[g(G) � (uDC � Y)]
a

� L ⇒ rE
1 �

L
2

rbl(uDC) � rbr(uDC) �
g(G) � (uDC � Y)

a
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provider will be unique and optimal (that is, at the centre of the
region); and

2. if the total size of the region is relatively large with respect to the size of
the region the monopolist seeks to cover (L�2[g(G)�(uDC�Y)]/a),
then there will be multiple location equilibria described by

. As distant com-
petition becomes more intense (uDC increases), the range of location
equilibria increases.

LOCATION EQUILIBRIUM AMONG COMPETING LOCAL SERVICE PROVIDERS,
M �1 First, we shall consider the case of two competing local service
providers. In order to show the existence of a price-location Nash equilib-
rium, we must demonstrate the existence of location choices on the part of
these two local service providers, , such that:

,
(2.50)

where is the vector of equilibrium prices in the price subgame. We call
the values of that satisfy (2.50) a price-location equilibrium.

Consider first that the distant competition restriction is very weak and is
therefore not binding. It can be shown that a price-location equilibrium
exists for two competing local service providers and that is a
price-location equilibrium with locations and where PE is the vector
of equilibrium prices in the price subgame,35 if and only if:36

,
(2.51)

where TTC(r1, r2) represents the total transportation costs incurred in
aggregate terms by individuals when the local public goods are located at
(r1, r2). We explain this result in more detail in Appendix 2A4.

This implies that the existence of a price-location equilibrium depends
on the existence of locations for which each location minimizes total trans-
portation costs relative to the other locations of the local public goods.
Such locations do exist, and in our two-dimensional setting, there is only
one equilibrium pair: that which minimizes total transportation costs,
which is the optimal location pair (r1*, r2*), as described in Appendix 2A1.
As a result, the equilibrium locations of these two competing local service
providers are efficient.

This result is remarkable because it shows that a decentralized provi-
sion of local public goods can guarantee optimality in this case,

TTC(rE
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even though each local service provider is only looking after its own
interest.

Note that, as we explain in Appendix 2A4, the equilibrium locations of
these two competing local service providers are independent of the specific
form of the transport-cost function. Accordingly, the unique price-location
equilibrium of two competing local service providers offering local public
goods with flexible technology is efficient, independent of the form of the
transport-cost function.

This implies that if a local service provider anticipates that equilibrium
prices will be used by the other local service providers, and the locations of
the other local public goods will be fixed, the local service provider in ques-
tion will minimize total transportation costs, not only the cost of going to
its own facility, in order to maximize profits. However, note that, in a three-
dimensional space, equilibrium locations need not necessarily minimize
total transport costs globally.37 Accordingly, in that case there are multiple
price-location equilibria in this game, and one equilibrium pair is that
which minimizes total transport costs globally, (r1*, r2*). Nevertheless, in
our two-dimensional space, there is only one equilibrium pair, that which
minimizes total transport costs globally, which corresponds to the optimal
locations (r1*, r2*).

Let us now consider the restriction imposed by distant competition on
the equilibrium prices, in order to see whether this affects the equilibrium
locations of the price-location equilibria identified before. As we explain in
Appendix 2A4, such a restriction has no effect on the equilibrium location
pairs identified above. Consequently, the equilibrium locations of these two
competing local service providers are efficient, independently of the pres-
ence of distant competition.

The second case to consider is that of m competing local service providers.
We have shown above that at this stage a unique price-location equilibrium
exists in the case of two competing local service providers, which is the
optimal location pair, r*�(r1*, r2*). We can generalize this result for any
given number of local service providers, m, as we show in Appendix 2A4.

As before, the existence of a price-location equilibrium will depend on
the existence of locations such that each minimizes total transport costs
with regard to the locations of the other local public goods. In this case,
there is only one equilibrium vector: that which minimizes total transport
costs, which represents the optimal locations r*�(r1*, r2*, . . ., rm*) (the
symmetrical locations), as described in Appendix 2A1.

We can summarize the results as follows:

Result 2.5 Assume that technology is flexible. Given a system of m com-
peting local service providers in a region whose local monopoly power is
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restricted by the competition of a distant region (represented by uDC), by
the possibility that individuals remain in a state of autarky (represented by
uA), by the fact that individuals have to incur transport costs to use the local
public good and by the local competition represented by the other local
service providers, and whose equilibrium prices are those in the price
subgame, described in Result 2.3, then:

1. the equilibrium locations will be those which each minimize total
transport costs with regard to the other local public-good locations;

2. there is a unique price-location equilibrium in this game, and it is the
vector that minimizes total transport costs, (r1*, r2*, . . ., rm*) which is
in this sense efficient;

3. the equilibrium locations are independent of the specific form of the
transport-cost function. As a result, the unique price-location equilib-
rium of this game is efficient, independent of the form of the transport-
cost function; and

4. the restriction imposed by distant competition on equilibrium prices
has no effect on the equilibrium location vectors identified above.

Fixed technology, location-specific fixed costs (location sunk costs) ‘Fixed
technology’ refers here to the situation in which it is very costly for a local
service provider to change its local public goods’ location and correspond-
ing market segment once it has been chosen. Local public goods that are
located in space are typical examples of fixed technologies. This is the case,
for example, with public schools. Once they are located at a point in space,
it would be very costly to change their locations. Their fixed costs are loca-
tion specific.38

Here, the price-location equilibrium identified in the case of flexible tech-
nology will also represent a price-location equilibrium. In this sense the
optimal locations will also be an equilibrium in this case. However, and as
we show in Appendix 2A5, we also have additional price-location equilib-
ria, which will not be efficient. This is because the existence of location sunk
costs ensures that once a location is chosen, it is costly for a local service
provider to change it and accordingly this location will have costs advan-
tages with respect to the others. This implies that, although the optimal
locations are those that maximize revenues for the local service providers,
there will also be other location pairs that will represent an equilibrium,
because the cost of changing that location to the optimal one is higher than
the gains of the increased revenues.

This can be summarized in the following result:

Result 2.6 Assume that technology is fixed. Then the range of possible
price-location equilibria is enlarged compared with the flexible technology
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case and we would also have additional price-location equilibria, which are
inefficient.

Entry
We now analyse the first stage of the game, during which local service
providers simultaneously decide whether to enter the market. At this stage
we identify the equilibrium number of competing local service providers in
the region. As for the second stage of the game (location decisions), the
assumption about local service providers’ flexibility in choosing their loca-
tions and corresponding market areas is crucial for the analysis of this
stage.

As before and in order to simplify the analysis, we assume that the exit
option dominates the autarky option (uDC�uA�Y) and that a circle of
perimeter L describes space in the region.39

Flexible technology, no location-specific fixed costs (no location sunk costs)
We show that in cases where technology is completely flexible as to loca-
tion, the free-entry price-location equilibrium will be unique, given a level
of distant competition (represented by uDC). This free-entry price-location
equilibrium will be characterized by a number of competing local service
providers in the region, which we denote by , located symmetrically at
locations ,40 whose profits will be zero and so:

. (2.52)

This is the only possible equilibrium in this case, because if the number
of local service providers were smaller than , each of them would make
positive profits, which would provide an incentive for new providers to
enter the region. Given that technology is completely flexible, as new
providers enter the region, they would relocate in order to maintain the
symmetrical locations and so maximize profits. This entry and following
relocation would continue until profits are zero, which is when local
service providers are in the region. On the other hand, if more than
providers were to enter the region and profits would therefore be negative,
some of them would leave the region until the profits of the prevailing ones
are zero.

We now determine within our model. First, we analyse the price-
location equilibrium for a given number of competing local service
providers, identified above. In order to do this, we examine the case of local
service provider i and normalize its location as ri�0, as we can see in
Figure 2A6.1. We disregard for the moment the existence of distant com-
petition, the implications of which we shall analyse later.
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PRICE-LOCATION EQUILIBRIUM FOR A GIVEN NUMBER OF COMPETING LOCAL

SERVICE PROVIDERS, M In the absence of distant competition, the price-
location equilibrium for a given number of competing local service
providers, m, can be described as follows. will be given by:41

(2.53)

, (2.54)

Because of the symmetrical equilibrium locations and the equilibrium
prices , Xi is given by:

, (2.55)

where

. (2.56)

We define �i(m) as the equilibrium profits of local service provider i in
the absence of distant competition, depending only on m. They will be
given by:42

(2.57)

Let us now consider the presence of distant competition. In this case, the
price-location equilibrium for a given number of competing local service
providers, m, can be described as follows. will be given by:

(2.58)

(2.59)

where is given by equation (2.53) and is given by the
following expression:43

(2.60)

In this case, Xi is given again by equations (2.55) and (2.56).
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In Appendix 2A6 we show the nature of the price-location equilibrium
here and how it depends upon the disciplinary influence imposed on the
local service providers by the two forces of competition (distant and local
competition, reflected by uDC and m, respectively). We can see that in
general, an increase in competition implies a decrease in the local mono-
poly power enjoyed by each of the local service providers within its
region with the consequent reduction in the equilibrium prices charged by
them and the resulting increase in the equilibrium utility levels for the
individuals.

Nevertheless, these price reductions are different, depending on which
competition (distant or local) is augmented. If the distant competition is
the one that increases (represented by an increase in the level of utility
offered at the alternative region), then the price reductions will mostly affect
the individuals located at the central region of the market areas of the local
service providers. These were the regions where the providers could most
effectively exploit its local monopoly power (recall that it could offer the
lowest utility to individuals located at the centre of its market area, because
this was the location most distant from the other local service providers in
the region). On the other hand, if the local competition is the one that is
augmented (represented by a higher number of providers in the region), the
price reductions will mostly affect those located at the borders of the
market areas of the providers. This is because a higher number of providers
will reduce the distance between them, thus making them better substitutes.

Having determined for a given uDC and m, we can see that the equi-
librium profit function for local service provider i will be given in this case
by the following expression:

(2.61)

where r0 is given by:44

. (2.62)

Equation (2.61) can be written as follows:45
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In equation (2.63), we determined the equilibrium profits obtained by
each local service provider for a given uDC and m.

FREE-ENTRY PRICE-LOCATION EQUILIBRIUM Now we determine the equi-
librium number of local service providers with flexible technology

, for a given level of distant competition uDC, if there is free entry
in the establishment of providers. In Appendix 2A7 we show that this is
given by:46

(2.64)

This means that in those cases where technology is completely flexible as to
location, the free-entry price-location equilibrium will be unique for a given
level of distant competition.

As we can see in Appendix 2A7, when distant competition is relatively
weak, this unique free-entry price-location equilibrium will be character-
ized by excessive entry (or excessive capacity in the region) in the sense
that the equilibrium number of competing local service providers is larger
than the optimal one. The equilibrium number of providers decreases
steadily as the intensity of the distant competition increases. This is because
the presence of distant competition reduces equilibrium profits and thus
incentives for entry, leading to a reduction of the mentioned inefficiency
(that of excessive entry).

As we explain in Appendix 2A7, only if we have a very intense distant
competition will we obtain the optimal number of competing local service
providers under flexible technology. This is the implicit assumption made
by Tiebout in order to obtain optimality in a system of competing
providers. Otherwise we get excessive entry. This means that without the
disciplinary force of distant competition, local competition alone is not
enough to ensure optimality.

One example of excessive entry when the technology of the local public-
good is flexible is the case of the collective transportation services in the
metropolitan region of Santiago, particularly the micros (buses). Santiago’s
micros are provided by independent small firms (each with a very small
number of them, many with only one), which compete with one another for
customers. The result of their competition is an excess capacity of micros
in the region, as is evident in the extremely low average occupancy rate of
each vehicle.
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We can summarize the results as follows:

Result 2.7 Assume that technology is flexible. Then there will be a unique
free-entry price-location equilibrium for competing local service providers
in a region for a given level of distant competition, uDC. This free-entry
location price equilibrium will be characterized by symmetrically located
competing local service providers, whose equilibrium prices are those in
the price subgame, described in Result 2.3 and for which profits are zero.
The equilibrium number of these competing local service providers and the
consequent efficiency of this equilibrium allocation, in the sense of being
equivalent to the optimal one, will depend upon the intensity of the distant
competition as follows:

1. if distant competition is not perfect (uDC�V*), this equilibrium alloca-
tion will be characterized by excessive entry and will thus be inefficient;

2. as competition from the other regions increases (higher uDC), the equi-
librium number of competing local service providers decreases and
thus the inefficiency is reduced; and

3. only if distant competition is perfect (uDC�V*), will this equilibrium
allocation be efficient, because the equilibrium number of competing
local service providers in the region will in this case be equivalent to the
optimal one.

Fixed technology, location-specific fixed costs (location sunk costs) We
show that in those cases where technology is completely fixed to its
location, after a location is chosen, there will be multiple free-entry price-
location equilibria for a given level of distant competition (represented
by uDC). These free-entry price-location equilibria can be symmetrical
or asymmetrical. We now characterize the symmetrical free-entry price-
location equilibria. From these equilibria, the asymmetrical ones that can
exist can easily be identified.47

SYMMETRICAL FREE-ENTRY PRICE-LOCATION EQUILIBRIA These involve a
number of competing local service providers, which we denote by ,
located symmetrically at locations , for which:

(2.65)

(2.66)

where �e [re, ( ), ] are the profits that an entrant can make by entering
at the most profitable location, re, given the equilibrium locations of the exist-
ing providers, , and their equilibrium prices, , while �i[r
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the equilibrium profits of each provider in the region. If �e[re, rE (mE
fix), PE]

�0, there will be incentives for new providers to emerge and to enter at
re, so that mE

fix would not constitute an equilibrium. On the other hand, if
�i [r

E(mE
fix),PE]�0, some providers were to leave the region and so in

this case mE
fix would also not constitute an equilibrium. However, in the

case of fixed technology we may have equilibria with positive profits for
the local service providers in the region. This is because, once a location
distribution of providers is established, it is very costly to change it (sunk
costs are involved). Thus, the entry of new providers into the region will
not necessarily imply a relocation of the existing ones to their most prof-
itable location, which are the symmetrical locations, as explained above. As
a result, location distributions with positive profits can be sustained as
free-entry location price equilibria in the case of fixed technology.

We now determine in our model in the absence of distant competi-
tion. For this purpose, we disregard for the moment the existence of distant
competition, the implications of which we analyse below.

In the case of fixed technology, the symmetrical price-location equilib-
rium for a given number of competing local service providers (m) will be
equivalent to the unique price-location equilibrium under flexible technol-
ogy, described above. Thus, in the absence of distant competition, the sym-
metrical price-location equilibrium for a given number of competing
providers under fixed technology can be described by equations (2.53),
(2.54), (2.55), (2.56) and (2.57).

Let us now analyse the incentives for the entry of a new local service
provider into the market. If locations are fixed and symmetrical, as
explained above, the most profitable location for an entrant, re, given the
equilibrium prices of the existing local service providers, is given by:

(2.67)

that is, at the midpoint between two existing facilities in the region. By
entering at this point, the entrant can minimize transportation costs for
those living in the segment between these two established facilities. This
implies that these individuals will be willing to pay the highest possible
amount to patronize the entrant’s facility, and thus it will maximize its
profits. These profits are given by:48

(2.68)

For to be a free-entry price-location equilibrium, equations (2.65)
and (2.66) must be satisfied, and thus, given equations (2.68) and (2.57), we
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can obtain , which denotes the minimum number of symmetrically
located facilities at which an entrant would make no positive profits by
entering at the best possible location and which is the maximum
number of facilities at which all existing local service providers in the region
make non-negative profits:49

. (2.69)

Any mfix that satisfies equation (2.69) will be a symmetrical free-entry
price-location equilibrium for the fixed technology case, . We then have
a whole range of possible symmetrical free-entry price-location equilibria.

The distance between local public goods at a symmetrical free-entry
price-location equilibrium for the fixed technology case will fall within the
following ranges:50

(2.70)

where and are the maximum and minimum possible
equilibrium distance between local public goods, respectively.

In the case of fixed technology, the optimal allocation (where the
optimal number of competing local service providers is given by equation
(2.10)) can be sustained as a free-entry price-location equilibrium, but
allocations with insufficient and excessive entry can also be sustained as
free-entry price-location equilibrium among independent local service
providers.

This implies that in the case of fixed technology, a monopoly local
service provider (for example, some kind of metropolitan local service
provider), who provides all the facilities in the region, could solve the
inefficiency derived from the coordination problem of independent
providers (possible excessive or insufficient entry) and maximize welfare
by providing all the local public goods through an optimal number of
facilities at the optimal locations in the region, because this is the alloca-
tion that will maximize its profits.51 This is possible because in this case,
no independent local service provider would have any incentive to enter
the region. On the contrary, in the case where technology is flexible, the
threat of an entrant makes it impossible for a monopoly local service
provider to sustain such an optimal equilibrium. So, in the case of flexi-
ble technology it would be impossible for a monopoly provider to solve
the inefficiency derived from this coordination problem, which generates
excessive entry.
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So far, we have disregarded the potential effect of distant competition on
the free-entry price-location equilibria with fixed technology identified
above. We may expect, perhaps, as in the case of flexible technology, that
the presence of distant competition might tend to correct the deviation
from the optimal number of competing local service providers.

Let us now analyse what happens in the presence of distant competition.
In this case, we have, for each level of distant competition, a whole range
of possible symmetrical free-entry price-location equilibria, where

is an equilibrium number of local service providers if it satisfies
the following condition:

. (2.71)

As before, the distance between local public goods at each symmetrical
free-entry price-location equilibrium for the fixed technology case will fall
within the following ranges:

, (2.72)

where and are the maximum and minimum
possible equilibrium distance between local public goods, for each level of
distant competition, respectively. Accordingly, we analyse the effect of
distant competition on and , respectively.

The maximum number of local service providers (the zero profits equi-
librium), , is equivalent to the free-entry equilibrium number of
providers under flexible technology, under the presence of distant compe-
tition, , which is given by equation (2.64). Thus, as in the flexible
technology case, the existence of distant competition will decrease the
profits of a given number of providers. It is clear, then, that will
decrease with the intensity of distant competition (represented by uDC), and
only when we have perfect distant competition (uDC�V*) will the
maximum number of providers be the optimal one (m*). As in the case with
flexible technology, intense distant competition reduces the tendency
towards excessive entry and can even completely correct this inefficiency if
distant competition is perfect.52

However, on the other hand, the existence of distant competition will
serve even more strongly to prevent the entry of new local service providers
in the insufficient entry equilibria, because of the decrease in profits an
entrant can make, given a particular number of providers. As we can see in
Appendix 2A8, the minimum equilibrium number of providers [ ]
will decrease with the intensity of distant competition and in this sense
distant competition will increase this inefficiency.
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Thus, for example, when we have perfect distant competition (uDC�V*),
for to be a free-entry price-location equilibrium, equations
(2.65) and (2.66) must be satisfied, and therefore:53

(2.73)

We can see that very intense distant competition eliminates the potential
excessive entry equilibria, as in the flexible technology case, but it also
increases the range of possible insufficient entry equilibria.

It can be shown that, as uDC increases, and decrease
in absolute value, but decreases more than , so that the
interval [ , ] shrinks as uDC increases, and thus the
number of possible free-entry price-location equilibria is reduced. When
uDC�V*, there is still a whole range of free-entry price-location equilibria,
now characterized by � [ , ]
(equation (2.73)), but the number of possible free-entry price-location
equilibria is at its minimum. In this case, the optimal allocation is still an
equilibrium, but the number of possible equilibria with insufficient entry is
enlarged.

ASYMMETRICAL FREE-ENTRY PRICE-LOCATION EQUILIBRIA In addition to
the symmetrical equilibria identified above, we can see that there will be a
whole range of asymmetrical free-entry price-location equilibria for the
fixed technology case, determined by the fact that the maximum and
minimum possible equilibrium distance between local public goods is given
by equation (2.72).

Therefore, in the case of fixed technology there are a multiplicity of free-
entry location price equilibria. This implies that the precise nature of the
free-entry location price equilibrium among competing local service
providers providing local public goods with location sunk cost technology
in a particular region will depend upon the history of that region.

We can summarize the results as follows:

Result 2.8 Assume that technology is fixed. Then there will be multiple
free-entry price-location equilibria for a given level of distant competition
(uDC), which can be symmetrical or asymmetrical. The equilibrium
number of these competing local service providers and the consequent
efficiency of this equilibrium allocation, in the sense of being equivalent
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to the optimal one, will depend upon the intensity of the distant compe-
tition as follows:

1. in the absence of active distant competition, the optimal allocation
will be a free-entry price-location equilibrium, but we can also have
equilibria with excessive and insufficient entry;

2. as competition from the other regions increases (higher uDC), the equi-
librium number of competing local service providers decreases and
thus the number of possible free-entry price-location equilibria with
excessive entry are reduced, but those with insufficient entry are
increased; and

3. only if distant competition is perfect (uDC�V*), will we have no equi-
librium allocation with excessive entry, but the number of possible free-
entry price-location equilibria with insufficient entry is maximal. The
optimal allocation will still be a free-entry price-location equilibrium
in this case.

SEQUENTIAL FREE-ENTRY PRICE-LOCATION EQUILIBRIUM Up to this point,
we have demonstrated the existence of multiple free-entry price-location
equilibria when the local public-good technology is fixed. Nevertheless, as
is usually the case with a multiplicity of equilibria, we cannot identify
which equilibrium will actually result. As suggested by Prescott and
Visscher (1977, p. 379), when relocation costs are high, ‘it may be more rea-
sonable to model firms as making location decisions once and for all, one
firm at a time, with firms being aware of the relative permanence of their
decisions and thus taking some care to anticipate the decision rules firms
entering later in the sequence will follow’.

We follow this suggestion in order to analyse which of the equilibria
identified above will be a sequential free-entry price-location equilibrium.
For this purpose, we assume that local service providers enter the market
and choose their locations one at a time in our model.54 Each local service
provider is assumed to choose the profit-maximizing location, based on
the observed choices of the providers that have already chosen their loca-
tions, as well as the location rules that subsequent, equally rational poten-
tial entrants will use. Thus, each provider will take into consideration the
effect of its location decision upon the ultimate configuration of the
industry.

In our setting, this implies that a unique sequential free-entry price-
location equilibrium will exist for a given level of distant competition, rep-
resented by uDC. This sequential free-entry price-location equilibrium will
be characterized by a number of competing local service providers, which
we denote by , located at locations .rSE(mSE

fix)mSE
fix
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We now determine and within our model. As before, we dis-
regard for the moment the existence of distant competition, the implica-
tions of which we shall analyse later.

Let us start with the location decision of the first entrant in the absence
of distant competition. Because space is completely homogeneous on the
circle, the first local service provider entering the region will be indifferent
with respect to where to place its local public good. Thus, it will locate with
equal probability at any location on the circle, which we define as r1.

The second local service provider to enter knows that after its entry, there
will be free entry of other providers until there is no available location
where non-negative profits can be achieved. Thus, given the location of the
first local service provider, r1, the second one will choose a location r2 which
is as far as possible away from r1 without inviting entry in between. This
guarantees that after all have entered, it will at least obtain its maximum
profits in the area |r2�r1| on a sustainable basis with no entry. We already
know that the maximum distance between two local service providers
without inviting entry is given by , in equation (2.70).

Given the locations of the first and second local service providers, the
third provider will choose a location r3 as far away from r1 or r2 as possible
without inviting entry in between (it will locate with equal probability at
any of these two locations). The entry process will continue in this manner
until there is no available location where non-negative profits can be
achieved.

If we assume that is an integer,55 we can see that the sequential free-
entry price-location equilibrium can be described by evenly spaced local
service providers, whose facilities are separated by a distance ,
where:

, (2.74)

. (2.75)

Thus, corresponds to the lowest number of evenly spaced local service
providers consistent with no entry ( in equation (2.69)), as identified in
the case without sequential entry.

Note that:

, (2.76)

which implies that in this case there will be insufficient entry of competing
local service providers in the region.

Accordingly, in the case where technology is completely fixed to its loca-
tion, and under the assumption of sequential entry, there will be a unique
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free-entry price-location equilibrium characterized by symmetrically
located competing local service providers in the region, charging the equi-
librium prices described in the previous sections. This equilibrium will be
inefficient, because there will not be enough entry of local public goods into
the region.

Thus, the presence of location sunk cost technology together with the
assumption that local service providers anticipate the decision rule of local
service providers entering later in the region, act as some kind of entry
barrier that allows the local providers in the region to obtain positive profits
without inviting entry and so in this case competition of local providers is
not enough to guarantee optimality.

Let us now analyse what happens in the presence of distant competition.
Equivalent to the previous case and assuming that is an integer,56

we can see that the sequential free-entry price-location equilibrium can be
described by evenly spaced local service providers, whose facili-
ties are separated by a distance , where:

(2.77)

. (2.78)

As before, corresponds to the lowest number of evenly spaced
local service providers consistent with no entry ( in equation
(2A8.3)), as identified in the case without sequential entry.

Accordingly, in the case in which technology is completely fixed to its
location and we assume sequential entry, there will be a unique free-entry
price-location equilibrium for every given level of distant competition
(uDC), characterized by evenly spaced competing local service
providers in the region, charging the equilibrium prices described in the
previous sections. As we explain in Appendix 2A8, in the case of fixed tech-
nology, the equilibrium number of competing local service providers will
decrease as distant competition increases. This is because the existence of
distant competition will decrease the profits of a given number of local
service providers, and it will more strongly discourage the entry of new
providers, because of the decrease in potential profits for an entrant, given
a particular number of local providers. Thus the presence of distant com-
petition causes the equilibrium number of competing local service
providers to deviate even further from its optimal level.

Therefore, under sequential entry in our setting, we always have
insufficient entry and this problem will become more severe as distant
competition increases.
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We can summarize the results as follows:

Result 2.9 Assume that technology is fixed and local service providers
choose their locations sequentially. Then there will be a unique sequential
free-entry price-location equilibrium for a given level of distant competi-
tion (represented by uDC), which will be characterized as follows:

1. the equilibrium number of competing local service providers will
correspond to the lowest number consistent with no entry;

2. this equilibrium will always be inefficient in the sense that it will be
characterized by insufficient entry, independently of the level of distant
competition; and

3. the equilibrium number of competing local service providers decreases
steadily as the level of distant competition increases. Therefore, in
this case, the presence of distant competition will lead to a greater
deviation from the optimal number of competing local service
providers.

Redistribution and Welfare Analysis at the Symmetrical Free-entry
Price-location Equilibria57

We now compare the various symmetrical free-entry price-location equi-
libria identified above in terms of the winners and losers among the local
service providers and the individuals living in their service areas at these
equilibria (redistribution among equilibria) and in terms of efficiency
(welfare among equilibria). We disregard for the moment the presence of
distant competition, the implication of which we shall discuss later.

As before and in order to simplify the analysis, we assume that a circle of
perimeter L describes space in the region.58

Redistribution among the equilibria
Let us first analyse the situation of the competing local service providers
at the various symmetrical free-entry price-location equilibria. Given a
number of m symmetrically located competing local service providers in a
region, we know from the previous analysis that the profits made by each
of them will be given by equation (2.57) and in aggregate terms will be
given by:

. (2.79)

Equilibria featuring a higher number of local service providers will result
in smaller profits for each provider, and thus in aggregate terms smaller
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profits for all of them. Therefore, local service providers will logically prefer
equilibria with the lowest possible number of providers, because this will
give them more local monopoly power, and thus they can charge higher
prices.

. (2.80)

As we can see in equation (2.80), if the number of local service providers
in the region increases by one, the losses for the providers in aggregate
terms are caused, on the one hand, by the reduction in aggregate prices
(reflected by the first term on the right-hand side of the equation), and on
the other hand, by the additional fixed cost due to the additional local
service provider (reflected by the second term on the right-hand side of the
equation).

Let us now analyse the situation of individual customers at the various
free-entry price-location equilibria. We can see that given m symmetrically
located local service providers, the indirect utility achieved by the individ-
uals in aggregate terms is given by:59

(2.81)

The aggregate utility of the individuals increases with m. Thus, in aggregate
terms, the individuals will be better off in equilibria with higher numbers of
competing local service providers.

(2.82)

As we can see in equation (2.82), if the number of providers in the
region increases by one, the benefits for the individuals in aggregate terms
are derived, on the one hand, from the reduction in aggregate prices
(reflected by the first term on the right-hand side of the equation) and
on the other hand, from the reduction in transport costs thanks to the
additional provider (reflected by the second term on the right-hand side
of the equation).

Welfare among the equilibria
Now we compare the free-entry price-location equilibria in terms of
welfare. We consider as a measure of welfare in our case the sum of the
profits made in aggregate by the competing local service providers and the
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utility obtained by all the individuals in the region. Thus, welfare will be
given by:

. (2.83)

Once again, we can see here the well-known trade-off between trans-
portation costs and fixed costs present in location models. In the last line of
equation (2.83), on the one hand, a higher number of facilities will result in
lower total transport costs, and thus higher welfare, while on the other
hand, a higher number of facilities will imply higher fixed costs, and thus
lower welfare. The losses caused by lower prices for the local service
providers when m increases represent gains in the same amount for the
individuals (this is only a redistribution effect), and thus they do not
affect welfare.

By maximizing equation (2.83) with respect to m, we can once again
obtain the optimal number of competing local service providers identified
above, m*. Therefore, in terms of welfare, the best free-entry price-location
equilibrium is the one with m* symmetrically located providers. All other
equilibria where mE�m*�mE produce lower levels of welfare, and welfare
decreases as we move away from m*.

The lowest welfare levels will be achieved at the equilibria with the
extreme values of m, mfix

min and mfix
max� mE

flex, in equation (2.69). Note that at
both of these equilibria, welfare will be the same, despite the fact that mfix

min

and mfix
max are not symmetrically located with respect to m*; (mfix

max� m*)�
(m*�mfix

min), as we can see in Figure 2.5. This implies that deviations from
m* are more costly in terms of welfare when they represent a reduction in
the number of local service providers than when they represent an increase.

Let us now discuss what happens when we include distant competition
in the setting. It is clear that the existence of distant competition, for a
given m, reduces the profits obtained by local service providers (because of
the price reduction), while increasing by the same amount the benefits for
individuals, as we can see in the area ABCD in Figure 2A6.1. Thus, welfare
relative to a given number of providers remains the same (the welfare func-
tion in Figure 2.5 remains the same). Where change can be seen, however,
is in and (given by equations (2A8.3) and (2A7.3),
respectively), as explained earlier. As uDC increases, and

decrease in absolute value, and the intervalmE
flex(uDC)mmax

fix (uDC) �
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[ , ] also decreases. In Figure 2.5 we have drawn [ ,
] for uDC�u (insignificant distant competition) in a dashed line

and [ , ] for uDC�u* in a dotted line.
We can summarize the results as follows:

Result 2.10
In the case of flexible technology,

1. and in the absence of active distant competition, the free-entry price-
location equilibrium, characterized by the largest equilibrium number
of competing local service providers, , will be the leastmE

flex(uDC � u)

mmax
fixmmin

fix

mmax
fix

mmin
fixmmax

fix (uDC)mmin
fix (uDC)

Competing jurisdictions for the provision of local public goods 105

( )mW

( )mW

( )flexfixfix mmmW �maxmin,

m
NGa 2

1
2
1

4
1 �

NGa 2
1

2
1

22

1 �

NGa 2
1

2
1

2
1 �

NGa 2
1

2
1

2

1 �

NGa 2
1

2
1

4
3 �

( )uum DC
fix �min ( ) ( )uumuum DCE

flex
DC

fix ���max

*( )min uum DC
fix � ( ) ( ) ***max muumuum DCE

flex
DC

fix ����

Note: The dashed and dotted lines represent the possible equilibrium number of
symmetrically located local service providers under the absence and presence of perfect
distant competition (uDC�u*), respectively.

Figure 2.5 Relationship between the level of welfare (W(m) in the
y-axis) and the number of competing local service providers
(m in the x-axis).



favourable in terms of welfare and in terms of profits for the local
service providers, but the most favourable for individuals; and

2. as the intensity of distant competition increases, the equilibrium
number of local service providers decreases. Accordingly, welfare at
this equilibrium increases, and profits for the local service providers
increase, while the aggregate indirect utility for individuals decreases.
When we have perfect distant competition (uDC�u*), the free-entry
price-location equilibrium, characterized by the minimal equilibrium
number of competing local service providers, , is
the most favourable in terms of welfare and in terms of profits for the
local service providers, but the least favourable for individuals.

In the case of fixed technology,

3. and in the absence of active distant competition, there is a whole
range of symmetrical free-entry price-location equilibria, character-
ized by an equilibrium number of competing local service providers,

, where and corre-
spond to the minimum and maximum possible equilibrium number of
competing local service providers in this case. Among these, the equi-
libria with and competing local service providers are the
least favourable in terms of welfare, but the equilibrium with local
service providers is the best for individuals and the least favourable for
the local service providers, while the opposite is true for the equilibrium
with local service providers; and

4. if the intensity of the distant competition increases, and 
decrease in absolute value, but decreases more than , so the
interval shrinks as the intensity of distant competition
increases. When we have perfect distant competition (uDC�u*), there
is still a whole range of free-entry price-location equilibria, now char-
acterized by . The lowest welfare is obtained
at , and it is much lower than at the equilibria where
distant competition is absent (uDC�u).

Elastic Demand

In the previous sections, we have seen that the free-entry price-location equi-
librium with flexible technology will be inefficient and characterized by
excessive entry. However, in the case of fixed technology, the optimal allo-
cation may be sustained as a free-entry price-location equilibrium, but allo-
cations with insufficient and excessive entry may also be sustained as

mmin
fix (uDC � u*)

mE � [mmin
fix (uDC � u*), m*]
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fixED, mmax
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fixmmax
fix
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free-entry price-location equilibria among independent local service
providers. As we argued above, this implies that in the case of fixed tech-
nology, a monopoly local service provider (for example, some kind of met-
ropolitan local service provider) could solve the inefficiency derived from
the coordination problem of the independent local service providers (poten-
tial excessive or insufficient entry) and maximize welfare by providing all the
local public goods through an optimal number of facilities at the optimal
locations in the region, because this is the allocation that will maximize its
profits.60 As explained above, this is possible because in this case, no inde-
pendent local service provider would have any incentive to enter the region.

The previous results hold when the individual demand for the local
public goods is not responsive to price. In our setting, this implies that indi-
viduals travel only once to a facility in order to enjoy the service of the local
public good (or the service of the local public-good is delivered to their res-
idential locations only once). However, we can imagine situations in which
individuals may choose to patronize the facility more frequently (or to
request the service more frequently at their residential locations), depend-
ing on the price charged for the service. For example, in the case of refuse
collection services, individuals may choose to have their rubbish collected
once a month, once a week or daily, depending on the price of the service.
Another example of a local public good with price-responsive demand may
be seen in the case of a public swimming pool, which individuals may
decide to visit more or less frequently, depending on the admission fee.

As we shall see in the following example, if demand is price responsive,
the optimal allocation under fixed technology will no longer be sustained
as a free-entry price-location equilibrium if the frictions (transport costs
and fixed costs), are relatively low. In this case, a metropolitan local service
provider could only partially solve the inefficiency generated by indepen-
dent local service providers,61 because when the optimal allocation is no
longer sustainable and there are incentives for independent local service
providers to enter the region, the metropolitan local government will have
to choose the smallest number of facilities consistent with no entry, and this
will imply some excessive capacity in the region.

In our example, we assume that individuals exhibit the following demand
function, at each r, for the local public good of local service provider i
located at ri:

(2.84)

. (2.85)PT
i (r) � Pi(r) � ti(r)

qi(r) � 	
1

PT
i (r)

if PT
i (r) � g(G)

0 if PT
i (r) � g(G)
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Here, as in the previous sections, Pi(r) is the price structure or function62

chosen by the local service provider i, i � {1, 2, . . ., m}. We define as
the full price that an individual must pay at his/her location r in order to
consume one unit of the local public good offered by local service provider
i at location ri (this price includes the transport costs that the individual
must incur).63 In the following analysis we disregard the existence of distant
competition and concentrate only on local competition.

As before and in order to simplify the analysis, we assume that a circle of
perimeter L describes space in the region.64

The optimal allocation
In order to determine the nature of the optimal allocation in this case, we
imagine a region-wide planner (a monopolist) whose objective is to maxi-
mize profits. The planner’s role is to determine the number of facilities mED

and their corresponding locations, as well as the taxation scheme (which
we henceforth refer to as the pricing scheme) denoted by Pi(r), for i � {1,
2, . . ., mED}, which is used to finance these facilities. We denote by

the vector describing the optimal
number of facilities (mED*) and their corresponding optimal locations, and
by the optimal price scheme in order to finance these local public
goods.65

From the previous sections we know that given a particular number of
facilities, the configuration that minimizes total transport costs is an evenly
spaced distribution of the facilities (symmetrically located facilities).
Therefore, this will be the distribution chosen by the monopoly local service
provider and will then be the optimal distribution of facilities, (mED*).66

In Appendix 2A9 we determined the number of evenly spaced facilities
that a monopolist will choose in order to maximize its profits in the case of
an elastic demand, which is equivalent to the optimal number of facilities,
mED*, and is given by:

(2.86)

Here we can see that the expression that determines the optimal number of
facilities in the case of an elastic demand (equation 2.86) is similar to that
obtained for the case of an inelastic demand (equation 2.10).67 Equivalent
to the inelastic demand case, equation (2.86) shows the trade-off between
transportation costs and the cost of supplying the local public goods
involved in choosing the number of facilities to install.

However, contrary to what happens in the case of an inelastic demand,
the value that the individual gives to the local public good, represented in
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some way by g(G), influences the optimal number of facilities (mED*) in this
case. In order to understand this relationship, let us analyse what happens
with mED* if g(G) increases. In the case of an increase in the valuation that
people give to the local public good (g(G)), they will be willing to pay a
higher price for the use of the local public good. Nevertheless and because
demand is sensitive to price changes, this higher price will imply a reduc-
tion in the quantity demanded, which will cause them to travel less fre-
quently. As a result, the impact of transportation cost on revenues of
the monopolist will be reduced. Accordingly, as g(G) increases, the total
revenues of the monopolist will be less sensitive to transportation cost, and
so the optimal number of facilities will be smaller, in order to reduce the
fixed costs that additional facilities imply.

Free-entry price-location equilibrium in a system of one-purpose
competing local service providers
As in the previous sections, we start by analysing the final stage of the game.
At this stage, we have an established number of independent local service
providers in the region, m, who have already chosen the locations of their
local public goods, r(m)�(r1, r2, . . ., rm). In the present stage, they choose
their pricing structure in a non-cooperative manner. We then want to find
out what each local service provider’s equilibrium pricing structure will
look like and what it will depend upon, if demand is responsive to price, as
in our example.

Given the demand function discussed earlier, local service provider i
offering a local public good at location ri will charge the highest price
it can at each location in order to maximize its profits.68 However, as in
the case with inelastic demand, its local monopoly power to set prices
will here be constrained by the autarky restriction as well as by local
competition.

Thus, in this case, given the locations r�(r1, r2, . . ., rm), the price equi-
librium is:

(2.87)

(2.88)

where is given by equation (2A9.2), and is given by equation
(2.41), as explained in the previous sections.

If we assume that over all the relevant range,
will be given by equations (2.42) and (2.43).

Thus, given this price-responsive demand function, the price equilibrium is
identical to the one in the inelastic demand case.

PE � [PE
1 (r), PE

2 (r), . . ., PE
m(r)]
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Let us now discuss what happens at the second stage of the game, where
the industry structure, m, is given, and the strategic variables are the loca-
tions of the local public goods. Then we shall discuss what happens at the
first, or entry, stage. As explained earlier, the assumption about the flexi-
bility of the local service providers’ chosen locations and corresponding
market areas is crucial for the analysis of these stages of the game.

Flexible technology, no location-specific fixed costs (no location sunk costs)
In this case, the fact that demand is now responsive to price does not
affect the price-location equilibrium identified in the inelastic demand
case, because the equilibrium prices have not changed. This implies that,
as before, the existence of a price-location equilibrium depends on the
existence of locations such that each one minimizes total transport
costs with respect to the other locations for the local public goods. As
explained above, there is a unique price-location equilibrium in this case.
The equilibrium locations of a given a number of competing local service
providers are those that minimize total transport costs, which are the
symmetrical locations. Accordingly, the symmetrical locations of the m
local service providers represent the unique price-location equilibrium
under flexible technology, including the case in which demand is respon-
sive to price.

Let us now discuss what happens at the entry stage when we have free
entry. We can see that, as in the inelastic demand case, the free-entry price-
location equilibrium will be unique. This equilibrium will be characterized
by a number of competing local service providers, which we denote by
mflexED, located symmetrically at locations , for which:

(2.89)

The equilibrium number of evenly spaced local service providers in this
case will be:69

. (2.90)

Thus, in this case, there will always be a free-entry price-location equilib-
rium with excessive entry, as in the inelastic demand case.70

Fixed technology, location-specific fixed costs (location sunk costs) As in
the case of inelastic demand, we see that in the case of price-responsive
demand when technology is completely fixed to its location, there will be
multiple symmetrical free-entry price-location equilibria, characterized by

mflexED �
2N[1 � ln(2)]

G

�i 
(rE, PE) � 0  �i � {1,2, . . ., mflexED}.

rE
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a number of local public goods and the corresponding distance between
them, given by:

(2.91)

, (2.92)

where and are the minimum and maximum symmetrical equi-
librium number of local public goods, and and are the
corresponding maximum and minimum distances between local public
goods that can exist in a symmetrical equilibrium, respectively.

As before, we can see that in addition to the symmetrical equilibria, there
will be a whole range of asymmetrical free-entry price-location equilibria
for the case of fixed technology, with the maximum distance between local
public goods being and the minimum distance .

We now want to see what and will look like, in order to
compare the possible equilibria with the optimal number of local public
goods, mED*, and to see whether the optimal allocation is again a possible
equilibrium.

As in the inelastic demand case, will be identical to the equilibrium
number under flexible technology:

. (2.93)

where is given by equation (2.90).
On the other hand, the minimum equilibrium number of evenly spaced

local service providers consistent with no entry, , in this case are:71

. (2.94)

This implies that the symmetrical equilibrium number of local public goods
in the case of price-responsive demand will be characterized by:

. (2.95)

We would thus have a whole range of possible symmetrical free-entry price-
location equilibria. However, in this case, mED* may be or may be not a
free-entry price-location equilibrium.

We can see that if:72
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mED* will be a free-entry price-location equilibrium, as in the inelastic
demand case. However, if:73

(2.97)

mED* will not be a free-entry price-location equilibrium, and we would have
only equilibria with excessive entry.

In order to understand why we would have only equilibria with excessive
entry in the case of price-responsive demand if condition (2.97) holds, and
mED* is no longer a free-entry price-location equilibrium, we analyse a sit-
uation in which condition (2.97) holds, which is when transport costs are
relatively low (represented by a lower-case a), and how this setting differs
from the case of inelastic demand.74

If transport costs are relatively low, in both the inelastic and elastic
demand cases, we would have at the optimum a relatively small number of
local public goods (in comparison with higher values of a), because we
would observe more travel by individuals relative to fixed costs, since the
former becomes less expensive in relation to the latter.

In the case where demand is inelastic, lower transport costs will result in
smaller equilibrium profits for an entrant as well as for the local service
providers already in the region (because their monopoly power decreases,
local public goods are better substitutes for one another and thus prices are
lower), and so the minimum and maximum number of evenly spaced local
public goods consistent with no entry and with positive profits will also be
smaller when transport costs are relatively low. The whole range of equi-
libria will shift towards equilibria with smaller numbers of local public
goods. As a result we would still have equilibria with insufficient and exces-
sive entry, and m* will always be a possible equilibrium in the case of inelas-
tic demand, independent of the level of transport costs. This implies, as
explained above, that in the case of fixed technology and inelastic demand,
a monopoly local service provider (for example, some kind of metropolitan
local service provider), who provides all the facilities in the region, could
solve the inefficiency derived from the coordination problem of indepen-
dent local service providers (possible excessive or insufficient entry) and
maximize welfare by providing all the local public goods through an
optimal number of facilities at the optimal locations in the region, because
this is the allocation that will maximize its profits. This is possible because
in this case, no independent local service provider would have any incentive
to enter the region.

Nevertheless, when demand is responsive to price, transport costs do not
influence the profits of new entrants or of the local service providers

{2[1 � ln(2)]}2 �
aG

g(G)
,
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already in the region.75 Lower transport costs will lead to a reduction in the
price that can be charged because local public goods are better substitutes
for one another, as in the inelastic demand case, but now, reduced prices
and lower transport costs will result in an expansion of demand which will
not alter the level of profits. This implies that the minimum and maximum
number of evenly spaced local public goods consistent with no entry and
positive profits will be the same (they are not sensitive to changes in trans-
port costs). However, because mED* is sensitive to changes in transport
costs and is now smaller, it can be the case that mED* now lies outside the
possible equilibria, and thus we would get only equilibria with excessive
entry. This implies that, in this case, a monopoly local service provider
could only partially solve the inefficiency derived from the coordination
problem between independent local service providers (which will be only
excessive entry in this case), because when the optimal allocation is no
longer sustainable and there are incentives for independent local service
providers to enter the region, the monopoly local service provider will have
to choose the smallest number of evenly spaced facilities consistent with no
entry, and this will imply some excessive capacity in the region.

Note that when the technology of the local public good is fixed and
demand is responsive to price, as in the case of a public swimming pool,
smaller frictions (transport costs and G), may imply that the optimal allo-
cation is impossible to sustain as a free-entry price-location equilibrium,
and we would always get excessive entry.

We can summarize the results as follows:

Result 2.11 If individual demand for the local public good is responsive
to price and is given by equations (2.84) and (2.85):

1. given a specific number of local service providers and their locations,
the price equilibrium will be identical to that of the inelastic demand
case;

2. if technology is flexible and there is free entry, the free-entry price-
location equilibrium will be characterized by excessive entry, as in the
inelastic demand case; and

3. if technology is fixed, there is free entry and the frictions (transport
costs, a, and fix costs, G) are relatively high, the optimal allocation can
be sustained as a free-entry price-location equilibrium, but if the fric-
tions are relatively low (a and G are low), the optimal allocation cannot
be sustained as a free-entry price-location equilibrium, and there will
always be equilibria with excessive entry.
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Restrictions on Price Setting: Constant Fees (Mill Pricing)

In the previous sections, we allowed the local service providers to charge their
preferred prices, and we saw that the prices they charged at equilibrium were
discriminatory prices with respect to location.76 However, discriminatory
price policies are usually difficult to implement in practice. On the one hand,
there can be technical problems in implementing them. For example, if trans-
portation is under the customers’ control, it can be difficult to verify every
customer’s address, and people will have incentives to claim that they live at
more distant locations in order to obtain lower prices. These technical prob-
lems would be solved if transportation were under the control of the
providers of the local public goods, as in the case of refuse collection services.
But with other types of local public goods, such as educational systems,
transportation costs are under the customers’ control, and thus discrimina-
tory pricing is technically difficult to implement. On the other hand, there
may also be institutional constraints that prevent price discrimination.
Hence, in many cases local service providers will have to charge mill prices
(that is, the price charged to all individuals at the point where the service is
provided is the same). Therefore we shall analyse what happens to the equi-
librium patterns identified above if local service providers are no longer free
to set prices and are forced to charge constant fees, independent of location.

The following section characterizes the equilibrium pattern under mill
pricing, comparing it with the optimal allocation and with that achieved
under the possibility of price discrimination. It will be seen that mill pricing
increases the inefficiencies identified under price discrimination.

As is well known in location economic theory, no free-entry price-
location equilibrium would exist in our setting if local service providers
charged mill prices. Nevertheless, as shown by D’Aspremont et al. (1979),
under quadratic transportation costs this lack of equilibrium can be solved.
We shall then consider a slightly modified version of the model presented
in the previous sections, in which transportation costs are quadratic rather
than linear and are given by .

In order to be able to evaluate the efficiency of the equilibrium allocation
under mill prices using quadratic transport costs and to compare the
inefficiencies under both price regimes, discriminatory and mill prices, in
Appendix 2A10 we characterize the optimal allocation and the equilibrium
allocation of competing local service providers under the possibility of dis-
criminatory pricing, as in previous sections, but now using quadratic
instead of linear transport costs.

We assume that the technology of the local public goods is flexible and
that the exit option (distant competition) is not present, in order to simplify
the analysis and concentrate on the general results.

tj 
(r) � a(|rj � r|)2
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Price-location equilibrium with two competing local service providers77

As we explain in Appendix 2A4, in order to show the existence of a price-
location equilibrium, we must demonstrate the existence of location
choices on the part of these two local service providers, (r1

E, r2
E), such that

equation (2A4.1) is satisfied. In the present case, the restriction set on local
service providers, which are obliged to charge mill prices, will affect the
price-location equilibrium identified for the case where price discrimination
was possible (Appendix 2A10).

In Figure 2.6, we have drawn the location of local public good 1 provided
by local service provider 1 at r1; the location of local public good 2 provided
by local service provider 2 at r2; and the location of a consumer indifferent
to the choice of patronizing local public good 1 or local public good 2 at w.

The equilibrium prices, market areas, demands and profits as a function
of locations in the case of mill prices are given by:78

(2.98)

(2.99)

Note that both and fall as r1 rises, and both fall as r2 falls. At equi-
librium, the local service providers increase their profits as they move
farther apart, and thus the equilibrium locations in this case are those of
maximum differentiation, 0 and L, respectively.
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Figure 2.6 Location of a consumer indifferent to the choice of patronizing
local public good 1 at r1 or local public good 2 at r2, which is
represented by w.



As we explain in Appendix 2A10, the optimal locations for two facilities
in this setting would be at and , respectively. Accordingly, the equi-
librium locations under mill pricing identified above are inefficient.
Nevertheless, as we also explain in the appendix, under the possibility of
discriminatory pricing, the equilibrium locations of the two local service
providers in this setting are at and , respectively. Thus, under the pos-
sibility of discriminatory pricing the equilibrium locations are efficient.
This implies that the possibility of discriminatory pricing solves the
inefficient equilibrium locations of two local service providers under mill
pricing.

Result 2.12 The unique price-location equilibrium of two local service
providers offering local public goods with flexible technology under mill
pricing and quadratic transport costs is characterized by maximum
differentiation.79 Accordingly, if two competing local service providers
offering local public goods with flexible technology are obliged to charge
mill prices, the locations at equilibrium will be inefficient and in this sense
welfare will be reduced in comparison with the case where local service
providers are allowed to charge discriminatory prices with respect to loca-
tion, because in this latter case equilibrium locations are efficient.

The fact that under mill prices the equilibrium locations of two competing
local service providers are inefficient is because in this case, local service
providers have to charge the same price for all locations, and thus, in order
to reduce price competition, they will seek to locate as far away as possi-
ble from their competitors, that is, at inefficient locations. However, in the
case of discriminatory pricing, price competition is present at every point
in space, and thus local service providers have no opportunity to reduce
price competition by changing their locations. Therefore, as explained
earlier, local service providers will maximize their profits by choosing the
locations that minimize total transportation costs, which are the efficient
locations.

Free-entry price-location equilibrium
We now characterize the free-entry price-location equilibrium under mill
pricing and quadratic transport costs. As in the case of linear transport
costs, we assume that space in the region is described by a circle of perime-
ter L rather than an interval [0, L], and the set of locations in this circle
is called X. This change in the model is made to avoid the special cases
that appear at the extremes of the interval and thus make every point in
the region equivalent, which allows us to concentrate on the general
results.

3
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1
4L

3
4L

1
4L
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Given prices and locations, in competition, the market areas and
corresponding demand levels and profits of local service provider i, for
i �{1, 2, . . ., m}, will be given by:80

(2.100)

(2.101)

where ri is the location of the facility operated by local service provider i;
ri�1 and ri�1 are the locations of the facilities provided by local service
provideri�1 and local service provideri�1, located to the left and right of
local service provideri, respectively; while wi�1 is the individual indifferent
between the facilities provided by local service provideri�1 and local service
provider i, and wi�1 is the individual indifferent between the facilities
provided by local service provider i and local service provideri�1, as we can
see in Figure 2.7.

At the third stage of the game (where m local service providers have
entered the region and have already chosen their locations), it can be shown
that the price equilibrium is unique and is characterized by:

(2.102)

for i � {1, 2, . . ., m}.81

At the second stage of the game (where m local service providers have
entered the region), it can be shown that a symmetrical price-location equi-
librium exists.82 We now characterize this symmetrical price-location equi-
librium. The equilibrium prices, market areas, demands and profits for each
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Figure 2.7 Location of the individual indifferent between the facilities
provided by local service provideri�1 (local service provider i)
and local service provider i (local service provideri�1),
represented by wi�1 (wi�1)



local service provider at the symmetrical price-location equilibrium as a
function of the distance between local service providers (d) will be given by:

(2.103)

(2.104)

. (2.105)

We now analyse the first stage of the game, in which local service
providers decide whether to enter the region. It can be shown that a free-
entry price-location equilibrium exists and that it is characterized by:

(2.106)

, (2.107)

where mEMQ is the equilibrium number of local service providers sustain-
able under free entry, and dEMQ is the distance between providers at the free-
entry price-location equilibrium under mill pricing and quadratic transport
costs.

We can see here that:

, (2.108)

where mEDQ is the free-entry equilibrium number of local service providers
under discriminatory pricing and quadratic transport costs (given by
equation (2A10.5) and m*Q is the optimal number of local service providers
under quadratic transport costs (given by equation (2A10.1).

Therefore, under mill pricing we obtain the excessive entry of local
service providers offering local public goods with flexible technology in the
region, as in the case of discriminatory prices. Nevertheless, in the case of
mill pricing, the inefficiency is increased in comparison with discriminatory
pricing: more excessive entry is observed under mill pricing. This is because
in the case of mill pricing, competition is less intense than in the case of
discriminatory pricing, where local service providers compete in price for
each location in space, and at the borders of the service areas, competition
is so intense that equilibrium prices fall to zero. This implies that the profits
for a given number of providers are higher under mill pricing than under
discriminatory pricing, serving as an incentive for additional entry in the
former case.
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Accordingly, the following result can be derived.

Result 2.13 The symmetrical free-entry price-location equilibrium under
mill pricing and quadratic transport costs is characterized by the excessive
entry of local service providers offering local public goods with flexible
technology in the region. Nevertheless, this free-entry price-location equi-
librium is more inefficient in terms of entry than that under discriminatory
pricing. Accordingly, the inefficiencies identified under discriminatory
pricing are increased under mill pricing, and in general, the opportunity to
charge discriminatory prices based on location increases competition and
improves welfare in this context.

2.4 HETEROGENEOUS LOCAL PUBLIC GOODS,
K � 2

In the case of traditional all-purpose jurisdictions that provide local public
goods, such as Tiebout’s jurisdictions and the municipalities of Santiago,
the overlapping of local service providers is not possible. This is because
each local authority enjoys a territorial monopoly in its region, meaning
that all people living there must pay taxes to the authority and use the ser-
vices it provides. An important aspect of the idea of FOCJ is the possibil-
ity that these jurisdictions may overlap, in the sense that there may be many
different service providers extending over the same geographical area. The
proponents of FOCJ argue that this should increase competition as well as
utility for individuals. However, we have seen that in the case of FOCJ
offering homogeneous local public goods, optimality requires no overlap-
ping, and at equilibrium they will never overlap.

The possibility of overlapping is related to the existence of different
types of local public goods, which are not perfect substitutes for one
another. For example, in the case of educational systems, if schools are
identical in all aspects, at equilibrium individuals will simply choose the
nearest school, which implies that the FOCJ offering schools will never
overlap. This will also be the optimal distribution of individuals, because
by patronizing the nearest school, their total transport costs are mini-
mized. However, if schools can be differentiated, for example in the second
language that they teach, with some offering English and others French,
they will no longer be perfect substitutes. Some people may prefer English
and others French, and in this case these FOCJ may overlap. If local
public goods are not substitutes at all, and are instead perfect comple-
ments, such as schools and universities, for example, these FOCJ will
always overlap.
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Therefore we should analyse a setting in which the overlapping of
FOCJ83 occurs, in order to examine the possible advantages and problems
that may arise from this overlapping. In the following section, we discuss
an example in which overlapping takes place. In this example, there are two
different types of essential local public goods, type 1 and type 2. By essen-
tial local public goods we mean that an individual must consume all the
types of existing goods in order to obtain utility from them. As in the case
of homogeneous local public goods, these local public goods are identical
if they are of the same type. Thus, in our example, the local public goods are
perfect complements between types and perfect substitutes within a type.84

However, the two different types differ in the fixed cost of their facilities,
implying different sizes of consumption groups in order to break even. For
example, a primary school requires a lower investment than a university,
and thus the size of the population needed to finance the former is smaller
than that of the latter.

We assume that the number and locations of the local public goods are
given and optimal for both types, and we concentrate only on price com-
petition. We analyse the price equilibrium patterns of such a system and
compare it with the price equilibrium patterns of a system of traditional
all-purpose jurisdictions, in order to examine the potential effects on utility
that this additional force of competition introduced by FOCJ, by
unbundling functions within jurisdictions, may have for the individuals living
in the region.85

In order to see how competition and overlapping among local service
providers may affect the utility achieved by individuals, we consider in our
example a situation in which there is competition in local public-good type
1, but a monopoly in local public-good type 2, and then we generalize the
results for different degrees of competition in the different types.

The Optimal Allocation

First, we characterize in greater detail the optimal allocation for the case
of two types of local public goods, K�2. The planner’s problem in this
case is:

Maxr_(m1, m2), �(r) V(.) dr (2.109)

(2.110)

where V(.) is described by equations (2.2) and (2.3).

s.t. �
N

r�0

�(r)dr � m1G1 � m2G2,

 �
N

r�0
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As in the case of homogeneous local public goods, we work with an
explicit form of utility function, u(z, G1, G2)�z�g(G1, G2), where for
G1�0, g(G1, G2)�0 and for G2�0, g(G1, G2)�0 and only if G1�0 and
G2�0, g(G1, G2)�0. This specific utility function, along with the fact that
the amount of local public good of each type is given (Gi is fixed), reflects
that there is no substitution between the local public goods of different
types: they are perfect complements. This means that individuals, in order
to derive utility from the consumption of the local public goods, must
consume all the existing types. Thus, if consuming the local public goods
is preferable to remaining in autarky, individuals will patronize one
chosen facility for each type. They will travel to the nearest facility of each
type.

Equivalent to the case of one type of local public good, the optimal
number of facilities of each type will be given by the following expressions:86

(2.111)

(2.112)

Thus, given the optimal number of facilities of each type, their corre-
sponding optimal locations will be given by r*(mi*), for i � {1, 2}, as
explained in Appendix 2A1. As before, given r*(mi*), there is a whole range
of possible pricing schemes that can support these facilities. The only con-
dition that the optimal pricing scheme must satisfy is that:

. (2.113)

For all �(r) satisfying this condition, the aggregate constraint indirect
utility will be the maximum one, and it will be given by the following
expression:87

(2.114)

As in the case of homogeneous local public goods, we also see in this case
that the aggregate constraint indirect utility is independent of the specific
pricing scheme. However, as before, different pricing schemes will imply
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different levels of constraint indirect utility at each location. There is only
one pricing scheme for which the utility is the same for all individuals at
each location. This is given by:

(2.115)

where j is the specific facility of each type patronized by the individual
located at r.

We can see that at the optimal allocation, given by r*(mi*), for i � {1, 2},
and with the pricing scheme �*(r), all of the individuals will obtain the
same constraint indirect utility, which is:

(2.116)

As explained above, we consider in our example a situation in which
there is competition in local public-good type 1, but a monopoly in local
public-good type 2, and then we generalize the results for different degrees
of competition in the different types. We then assume that the relationship
among the fixed costs for each type of local public good, the transporta-
tion costs and the total population in the region is such that the optimal
number of facilities for the case of local public-good type 1 is m1*�2
and for type 2 is m2*�1. This implies that, given equations (2.111)
and (2.112), the relationship between G1 and G2 must satisfy the following
condition:

G2�4G1. (2.117)

Thus, equations (2.114), (2.115) and (2.116) become, respectively:

(2.118)

(2.119)

(2.120)

Figure 2.8 shows the optimal allocation for this example, which is
described by r* (r11*, r12*, r21*), as well as the pricing scheme, �*(r), for
which the utility achieved at each location is the same and the maximum
possible and equal to V* in equation (2.120).
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Price Equilibria in a System of One-purpose Competing Jurisdictions

This section discusses the nature of the equilibrium aggregate utility
achieved by the individuals in this economy, relative to the maximum
described by equation (2.114), if the local public goods are provided by a
system of independent uni-functional local service providers, each provid-
ing one local public good and competing with one another for customers
under de-localized membership.

We assume that the number of local service providers and the locations
chosen by each of them for their facilities are both optimal and fixed, as
explained above. Thus, the local service providers compete with one
another for customers only in the pricing scheme that they choose in order
to finance their own facilities. We shall then examine the nature of the equi-
librium taxation scheme or price structure of each local service provider,
and the factors upon which it will depend, in order to analyse the equilib-
rium aggregate utility.

Consider the same setting described above for the case of exclusively
homogeneous local public goods (Section 2.3), but now for the example in
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this section. Let us then ask, given these optimal and fixed facility locations,
each corresponding to one local service provider: what would be the equi-
librium prices charged by each local service provider? As before, we assume
that each local service provider sets its prices so as to maximize its profits
(given by equation (2.19)). Accordingly, each local service provider, in order
to maximize its profits, will choose the highest possible prices at each loca-
tion. We denote the local service provider operating facility ij as local
service providerij, where i � {1, 2} denotes the type of the local public good
provided and j � {1, 2, . . ., mi} represents the index of the specific facility.
We also denote as P11(r), P12(r) and P21(r) the price functions (or taxation
schemes) set by local service provider11, local service provider12 and local
service provider21, respectively, and as and the equilib-
rium price functions set by local service provider11, local service provider12
and local service provider21, respectively.

We can then state that in this case, is a price
equilibrium if and only if:

(2.121)

(2.122)

, (2.123)

where is the utility obtained by an individual located at r when
patronizing the facility of local service provideril for l� j and l � {1, 2, . . .,
( j�1), ( j �1), . . ., mi}. This level of utility must be guaranteed by local
service providerij at location r in order to prevent its customers from patron-
izing another provider of local public-good type i.

Before continuing, some points that differ here from the case of exclu-
sively homogeneous local public goods will be clarified. In our example,
local public goods of different types are perfect complements. There is no
substitution between the local public goods of different types. This means
that in order to obtain utility from the consumption of the local public
goods, individuals must consume all of the existing types. Thus, if the indir-
ect utility achieved by individuals when patronizing their chosen facilities
for each type of local public good is higher than the utility they could
obtain in another region, uDC, or by remaining in autarky, uA, then they will
consume all of the types of local public goods. But if the indirect utility
when consuming the local public goods is smaller than that of the other two
alternatives, they will not consume any type of the local public goods. This
means that, for all local service providers, the prices set by the local service
providers offering other types of local public goods will influence the prices
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they can charge, because the prices set for all types of local public goods
will determine the indirect utility each individual will obtain at each loca-
tion when consuming local public goods. This implies that there is a new
sort of local competition, ‘indirect local competition’, which imposes some
kind of restriction on each local service provider when they are setting their
prices.

Let us define PT(r) as the total amount spent by each individual for local
public goods at each location. It is then given by the following expression:

, (2.124)

where j is the specific type 1 facility chosen by the individual located at r.
Analogous to the case of exclusively homogeneous local public goods,

we denote by and the price functions that describe
the maximum prices that can be charged in total at each location in order
to guarantee a utility of uDC and uA to the individual located at r, respect-
ively. We can see that and are given by the following
expressions:88

(2.125)

, (2.126)

where j is the specific type 1 facility chosen by the individual located at r.
We now analyse separately the case of the local service providers offering

each type of local public good, in order to determine the prices they will set
at each location.

The monopoly local service provider: type 2
In the case of local public-good type 2, the presence of only one service
provider implies that in this case it enjoys some kind of monopoly situation
in the region. However, its monopoly power to set prices is now restricted in
three ways. As in the case of exclusively homogeneous local public goods, it
is restricted by distant competition, represented by the minimum utility uDC

that must be guaranteed at each r in order to maintain its customers in the
region, as well as by the fact that it must also guarantee a utility level of uA

at each location, in order to persuade the individuals residing at those loca-
tions to participate in the consumption of the local public goods. In this
case, however, in addition to these two restrictions, the provider also faces a
kind of indirect local competition presented by the providers of local
public-good type 1, because the prices they charge and the locations they
choose will influence the maximum prices it can charge at each location,

PA
T(r, uA) �  g(G1, G2) �  t1j(r) � t21(r)

PDC
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T (r, uDC)
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given uDC and uA.89 As before, we denote by and the
price functions that describe the maximum prices that local service
providerij can charge at each location in order to guarantee a utility of uDC

and uA to the individual located at r, respectively. We can see that
and , given the prices set by local service provider1j (which is the
local service provider the individual living at r chooses to patronize for local
public-good type 1) are given by the following expressions:90

(2.127)

, (2.128)

where j � {1, 2}.
Thus, given P1j(r), the price set by local service provider21, P21(r), will be:

(2.129)

. (2.130)

The competing local service providers: type 1
For the case of the providers of local public-good type 1, the maximum
prices they can charge will depend, as before (in the case of only one type
of local public good) on distant competition, on the autarky option and
also on the direct local competition presented by the other provider of local
public-good type 1. However, in this case, in addition to these three restric-
tions, these providers also face some kind of indirect local competition pre-
sented by the provider of local public-good type 2, because the prices it
charges and the location it chooses will influence the maximum price they
can charge at each location, given uDC, uA and u1j[r, P1j(r)] (as defined
above). We denote by the price function that describes
the maximum prices that local service provider11 can charge at each loca-
tion in order to prevent its customers from switching to local service
provider12 (and equivalently for local service provider12).

We can see that and , given
the prices set by local service provider21 and local service provider12, are
given by the following expressions (and equivalently for local service
provider12):
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(2.133)

We can see from equations (2.131) and (2.132) that the local public goods
offered by local service provider11 (or local service provider12), type 1, and
local service provider21, type 2, are complementary goods,91 and from equa-
tion (2.133) we can see that the local public goods provided by local service
provider11 and local service provider12 are substitutes.92

Thus, given P21(r) and P12(r), the price set by local service provider11
(equivalently by local service provider12), P11(r), will be:

(2.134)

. (2.135)

Price equilibria when there is a monopoly in one type of local public good
In order to show the nature of the price equilibrium in a system of one-
purpose competing jurisdictions under heterogeneous local public goods,
Appendix 2A11 analyses it for different ranges of the value of distant com-
petition, represented by uDC.

We show that the presence of a monopoly service provider, at least in
one type of local public good, causes all possible gains for individuals
derived from the existence of competition in the other local public-good
types (because this competition imposes maximum prices that they can
charge) to be completely captured by the monopoly service provider. This
is due to the impossibility of substitution between different types of local
public goods. Hence, if there is only one provider for one type of service,
while all other types are offered by several providers in competition, in all
of the equilibria the utility achieved by the individuals at each location
will be the maximum between uDC and uA, but never higher than that,
regardless of how many competitors are present in the other local public-
good types. This means that the only restrictions to the monopolistic
power of a single local public-good provider are imposed by the existence
of alternative regions and by the autarky option, regardless of how
intense the local competition may be in all other types of local public
goods.

The principal results of the analysis presented in Appendix 2A11 can be
summarized as follows:

Result 2.14 Given a system of competing local service providers offering
different types of local public goods in a region, where the different types
are perfect complements, and goods of the same type are perfect substi-
tutes, with a distant competition restriction represented by uDC and an
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autarky restriction represented by uA, and with a monopoly local service
provider for one type of local public good:

1. there are multiple equilibria in price functions for every value of distant
competition;

2. the indirect utility achieved by each individual in the region at each
equilibrium will be the maximum among the utility obtained in
autarky (uA) and the one obtained in the alternative region (uDC);

3. the indirect utility achieved by each individual in the region, given the
equilibrium prices, will be equal to the maximum possible to be
obtained (V*) only if we have perfect distant competition (that is,
uDC�V*). If distant competition is not so intense and uDC� V*, then
the indirect utility achieved by each individual in the region will be
smaller than V*;

4. for relatively low levels of distant competition (that is, uDC�u)93 the
monopoly local service provider will enjoy positive profits at all equi-
libria; and

5. the gains for individuals represented by the competition among local
service providers will be completely captured by the existence of a
monopoly local service provider in one local public-good type.

It can be seen that if all local public goods were provided by a single
all-purpose jurisdiction, as in Tiebout’s jurisdictions and the municipalities
of Santiago, the equilibrium price, depending on uDC, would be given by

, as shown in thin dotted lines in all of the figures of Appendix
2A11. For all values of uDC, individuals will achieve uDC throughout the
entire region. In this example, then, the utility obtained from a single all-
purpose jurisdiction or from one-purpose competing service providers will
be the same, and it will depend only on the exit option for individuals. The
structure of local service providers in the region would then be irrelevant in
this context, in terms of aggregate utility for individuals.

However, the fact that the equilibrium utility obtained by each individ-
ual in the case of competing local service providers is always equal to uDC

(regardless of how low uDC falls), which is the same as the utility they would
obtain from a single all-purpose jurisdiction, is given because there is only
one provider of at least one type of local public good, and thus the mono-
poly local service provider absorbs all the gains for the individuals derived
from the competition among local service providers. If there were more
than one provider for each type of local public good, a minimum aggregate
constraint indirect utility level would exist, determined by the existence of
local competition in all types of local public goods. In that case, the aggre-
gate constraint indirect utility achieved by the individuals in the region

PDC
T (r, uDC)
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within a system of uni-functional competing local service providers would
be higher than that which they could achieve in a single all-purpose juris-
diction, as we show in the next example.

Price equilibria when there is competition in all types of local public goods
Consider now that the relationship between the fixed costs for each type of
local public good, the transportation costs and the total population in the
region is such that m1*�3 and m2*�2. This implies that there is some
degree of competition in both types of local public goods in the region, as
we can see in Figure 2.9.
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In the figure, we have assumed that space in the region is described by a
circle of perimeter L rather than an interval [0, L], in order to avoid the
special cases that appear at the extremes of the interval, and thus to make
every point in the region equivalent. This allows us to concentrate on the
general results. The figure shows, in a grey dashed line and in a thick black
continuous line, the maximum equilibrium prices that the local service
providers offering local public goods types 1 and 2, respectively, can charge
at each location, given the local competition among the local service
providers offering local public goods of the same type. The black dashed line
shows the sum of these two maximum prices for each location. This reflects
the maximum prices individuals will have to pay at equilibrium at each loca-
tion and the corresponding minimum utility that they will obtain under such
a system. We can see that even with a very unfavourable exit option, such as

in the figure, competition in both types of local public goods will guar-
antee a minimum utility level for each individual at each location in the
region, and individuals will achieve throughout the region.

If all local public goods were provided by a classical single all-purpose
jurisdiction in this case (as Tiebout’s jurisdictions or Santiago municipal-
ities), the equilibrium price, depending on uDC, would be given by

, as shown in the dotted line in the figure, and all individuals
would obtain . In this example, then, where there is competition in both
types of local public goods, a system of uni-functional competing jurisdic-
tions (like FOCJ) will increase the aggregate equilibrium utility level for the
individuals in the region, compared to an all-purpose jurisdiction. The
minimum aggregate utility gain for individuals under a system of FOCJ in
this case is shown by the shaded area in the figure.

As the number of service providers offering the local public goods in the
region increases for all types of local public goods, FOCJ will lead to a
more favourable result, in terms of aggregate utility for individuals, than an
all-purpose jurisdiction, and this aggregate utility will approach the
maximum that can be achieved. This is the advantage of the additional
competitive force introduced into the system by FOCJ. Nevertheless,
because of the perfect complementarity of the local public goods, and the
corresponding overlapping of jurisdictions, if there is only one local service
provider present in the market for one type of local public good, this
monopoly local service provider will absorb all the gains for individuals
given by the competition among local service providers for all other types.

Result 2.15 Given a system of competing local service providers offering
different types of local public goods in a region, where the different types
are perfect complements and goods of the same type are perfect substitutes,
with a distant competition restriction represented by uDC and an autarky

uDC
1

PDC
T (r, uDC

1 )

V(r) �� uDC
1

uDC
1
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restriction represented by uA, and with competition in all local public-good
types in the region,

1. there will be a maximum equilibrium price that individuals will have to
pay at equilibrium at each location, independent of the level of distant
competition, uDC, which will be less than or equal to the equilibrium
price that an all-purpose jurisdiction would charge for each location,

;
2. there will be a minimum indirect utility level for the individuals at equi-

librium at each location, independent of the level of distant competi-
tion, uDC, which will be greater than or equal to this level of distant
competition for each location;

3. the indirect utility achieved by the individuals in the region, given the
equilibrium prices, will be equal to the maximum possible to be
obtained, V*, only if we have perfect distant competition (uDC�V*).
If this is not the case (uDC�V*), the equilibrium utility will be lower
than that but always higher than the one achievable under an all-
purpose jurisdiction (uDC�VE(r)�V*); and

4. the gains for individuals deriving from the competition among local
service providers will increase as the competition in all types increases
and as substitution between types increases.

FOCJ versus classical all-purpose jurisdictions94

In order to clarify the new forces of competition introduced into the system
by FOCJ in comparison with classical all-purpose jurisdictions, we
examine one final example. Assume that we have a region with two classical
all-purpose jurisdictions, APJ1 and APJ2. In each all-purpose jurisdiction,
the number and locations of the local public goods are optimal, and the
utility obtained by moving to another jurisdiction is given by uDC. In each
jurisdiction, the relationship between the fixed costs of each type of local
public good, the transportation costs and the total population in the juris-
diction is such that m1*�3 and m2*�2. Each jurisdiction’s territory and
the locations of the local public goods will appear in this case as shown in
Figure 2.9. As explained above, the equilibrium price charged by each APJ
will be given by , as shown in a dotted line in Figure 2.10, and it
will depend only on uDC. The equilibrium utility for individuals will be
given by uDC. What will happen to the aggregate utility for the individuals
in the region in this context if FOCJ provide the various local public goods
instead of APJ?

As discussed in previous sections, there are two aspects of FOCJ that
introduce new competitive forces into the system. On the one hand, indi-
viduals have the opportunity to choose the local service provider they wish

PDC
T (r, uDC)

PDC
T (r, uDC)
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to patronize for each type of local public good, independent of their place
of residence; in other words, there is de-localized membership. At the same
time, the jurisdictions are uni-functional.

We analyse separately the effects of each of these two factors on equi-
librium prices and the corresponding aggregate utility for the individuals
in the region. First, then, assume that the jurisdictions are still all-purpose,
with each jurisdiction having three facilities offering local public-good type
1 and two offering local public-good type 2, located at the optimal loca-
tions. However, individuals now have the opportunity to decide which juris-
diction to patronize for the provision of all types of local public goods.
In this case, the equilibrium prices and corresponding aggregate utility for
the individuals will be as shown in a black dashed line in Figure 2.10. The
aggregate utility gains in this case are represented by the shaded area in the
figure.

This is because, although people may be relatively fixed to their locations
and thus moving to another jurisdiction may be difficult (as reflected in a
low uDC), the opportunity to choose the jurisdiction that they want, inde-
pendently of where they live, will reduce the monopoly power of the juris-
dictions. Nevertheless, because the local public goods are provided at
specific locations, while the beneficiaries of these services reside at other
specific locations, and thus using the local public goods involves transport
costs, the jurisdictions will still enjoy some degree of local monopoly power,
which will be reduced only at the extremes of the jurisdictional territories.

This increase in competition and the corresponding increase in aggregate
utility are possible only because the two jurisdictions are relatively close to
each other (that is, transport costs to the other jurisdiction are not exces-
sively high). If they were located far apart, patronizing the other jurisdic-
tion’s facilities would then be too expensive, and therefore, although
individuals would have the choice of patronizing the other jurisdiction’s
facilities, at equilibrium they would not do so, and both jurisdictions would
be equivalent to classical APJ.

Assume now, in addition to the specification that individuals may choose
their jurisdictions, that these jurisdictions are uni-functional. In this case,
the equilibrium prices and corresponding aggregate utility for the individ-
uals will be as shown in a black dashed line in Figure 2.11, and the gains in
utility will be given by the shaded area in the figure. In this case, uni-func-
tionality increases local competition in the region, with a corresponding
increase in aggregate utility for individuals. Nevertheless, if there remained
only one facility for some local public-good in each previous APJ, the
equilibrium prices and aggregate utility would be as in Figure 2.10, and
uni-functionality would imply no additional gain in comparison with
all-purpose jurisdictions.
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Concluding Remarks

In this section, we analysed examples in which overlapping of FOCJ occurs,
and we discussed the possible advantages and problems that this overlap-
ping may imply. We specifically analysed the price equilibrium patterns of
a system of overlapping FOCJ and compared it with the price equilibrium
patterns of a system of classical all-purpose jurisdictions, in order to evalu-
ate the gains that this additional competitive force introduced by FOCJ
may or may not imply for the individuals in the region in terms of utility.

We have seen that if mobility of individuals is costless, and there is free
entry and exit in jurisdiction formation (uDC�V*), FOCJ and the classical
all-purpose jurisdictions lead to the same result, which is the highest pos-
sible aggregate utility for individuals. In this case, FOCJ will imply no addi-
tional gain in comparison with classical all-purpose jurisdictions.

However, if mobility is costly for individuals, and there are barriers
to entry or exit in jurisdiction formation (uDC�u*), FOCJ may increase
competition as well as aggregate utility for the individuals in a region.
Nevertheless, this will be possible only if there is competition in all types of
local public goods. If there is a monopoly service provider, even in only one
type, all the gains from the increased competition in all other local public-
good types will be redistributed to the monopoly local service provider, and
individuals will obtain the same utility as if there were no competition of
any type at all, and thus the result in terms of utility for individuals will be
equivalent to that observed in the case of classical all-purpose jurisdictions.

Within our model, we can expect that FOCJ increase the utility of the
individuals with respect to all-purpose jurisdictions. This is because the
assumption of competition in all local public goods types is not necessar-
ily so unrealistic. We could expect to have some degree of competition
always, if the market areas are not too big (de-localized membership allows
that) and because local public goods will probably have some degree of sub-
stitution between types.

It is also important to note that in real local jurisdictions there are alter-
native sources of competition which we have not formally discussed in the
previous analysis, such as political competition, which may limit the
monopoly power of the monopoly local government.95

Nevertheless, the absence of such alternative forces of competition may
be a serious concern, especially if there are local public goods with large
market areas (or economies of scale) and little substitution with other local
public goods. Market power of a single unit becomes more of a concern in
such a world.

Perhaps these kinds of local public goods should be more regulated in
order that decentralization in their provision guarantees an increase in the
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utility level for individuals. On the other hand, local public goods with
small market areas and a high substitution with other local public goods
will not have this problem of monopolization and they could be provided
by a system of FOCJ improving utility for individuals.

2.5 SUMMARY AND EXPLANATION OF THE MAIN
RESULTS

In this chapter, we developed a framework designed to understand what can
and cannot be achieved by the unbundling of functions and de-localized
membership in jurisdictions for the provision of local public goods. Within
this framework, we derived several interesting results related to these issues.
In the following section we provide a summary and give some explanations
of the main results of the chapter.

Optimal Allocation

We find that an important factor in determining the optimal allocation of
local public goods in such a setting is the existing trade-off between trans-
portation costs and fixed costs, a classical aspect of location models. On the
one hand, if a large number of facilities exist to provide the local public
goods, transportation costs for individuals will be reduced, and thus
welfare increases. On the other, the existence of a large number of facilities
implies higher infrastructure costs, thus reducing welfare. Moreover, the
optimal number and size (in terms of individuals) of jurisdictions will be
crucially affected by the relationship between transportation and infra-
structure costs.

Pricing Policy

Regarding the pricing policy that will be chosen at equilibrium by compet-
ing local service providers offering homogeneous local public goods, we find
that in general they will choose to charge discriminatory prices with respect
to location, in favour of the more distant locations. The fact that the use of
the local public goods is associated with some transportation costs, gives the
local service providers a degree of local monopoly power over the individ-
uals living near them. If local public goods are homogeneous – such as iden-
tical schools – they can serve as substitutes for one another, in the sense that
individuals must choose only one of the possible facilities offering the local
public good in order to enjoy the benefits of education. Nevertheless, their
degree of substitution will vary with the individuals’ locations, depending
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on the relative proximity of each facility to each location. A smaller (larger)
difference in the distance from an individual’s specific location to the
different facilities will imply a higher (lower) degree of substitution among
them. Only in the special case where the distances to the facilities providing
the local public goods are equal, will these facilities be perfect substitutes
for the individual located at that specific location. This implies that space
and the presence of transportation costs decrease the degree of substitution
between local public goods that are identical in all aspects except their loca-
tion in space, giving local service providers some level of monopoly power
in the setting of prices. This monopoly power is reduced as the distance to
the local public-good increases, and thus the equilibrium price decreases.
Competition at the borders of the region covered by a local service provider
will be very intense, because of de-localized membership and the opportu-
nity to charge discriminatory prices.96

Location Decisions

With respect to the location decisions made by local service providers
offering homogeneous local public goods, the assumption about the flexi-
bility of the local service providers’ chosen locations and corresponding
market areas is crucial. This flexibility depends on the types of fixed costs
involved in the provision of each local public good. There is a wide possible
range of degrees of flexibility, depending on the specific local public good,
but we can distinguish two extreme cases of fixed cost technologies: no loca-
tion sunk cost technology, in which no location-specific fixed costs are
present, and location sunk cost technology, in which only location-specific
fixed costs are present. With no location sunk cost technology, a local
service provider can relocate its local public good without incurring any
additional costs; that is, there are no sunk costs in its chosen location and
corresponding market segment.97 In contrast, with location sunk cost tech-
nology it is impossible for the local service provider to change its chosen
location and corresponding market segment once it has been selected.
Local public goods that are located in space are typical examples of sunk
cost technologies. Their fixed costs are location specific.98

In the case of no location sunk cost technology, the equilibrium locations
for competing local service providers will be unique and efficient, in the
sense that they will minimize total transport costs for individuals, if local
service providers can charge discriminatory prices. The equilibrium loca-
tions are efficient in this case because, given the locations of the other local
public goods, a local service provider will choose the location for its facil-
ity that maximizes its profits. This location is the one that minimizes total
transport costs for individuals, since this allows individuals to pay the
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highest possible price for access to the local public good, and thus the local
service provider’s profits will be maximized. At any other locations
(inefficient locations), total transportation costs will be higher, and thus the
prices people are able to pay for the use of local public goods, and the cor-
responding profits for the local service provider, will be lower. In the case
of location sunk cost technology, the efficient locations are also an equilib-
rium, but there are additional possible location equilibria. Hence, in this
case we have a multiplicity of equilibria, and we can also have location equi-
libria that are not efficient.

Entry Decisions

Regarding the entry decisions of local service providers offering homoge-
neous local public goods, the assumption about the technology of local
public goods is also crucial. In the case of no location sunk cost technol-
ogy, the equilibrium allocation under free entry of local service providers
in the region is unique and is characterized by excessive entry, when the
competition represented by other regions is very weak. This means that
without the disciplinary force of competition from alternative regions, local
competition alone is not enough to ensure optimality. The presence of the
opportunity to move to another region reduces the equilibrium profits of
local service providers and thus the incentive for entry, leading to a reduc-
tion in the inefficiency (excessive entry) in a situation characterized by local
competition and no sunk cost technology. Only when we have perfect com-
petition from other regions is the allocation achieved by competing local
service providers the optimal one in the case of no sunk cost technology.
This (that is, perfect competition from other regions) is Tiebout’s implicit
assumption in order to obtain optimality in a system of competing local
jurisdictions.

In the case of location sunk cost technology, the optimal allocation is a
free-entry equilibrium, but we can also have free-entry equilibria with
excessive and insufficient entry. In this case we have a multiplicity of equi-
libria. This implies that the precise nature of the free-entry location price
equilibrium among competing local service providers offering local public
goods with location sunk cost technology in a particular region will depend
on the history of that region. The existence of competition from other
regions will decrease the profits of the local service providers present in a
region and will prevent the entry of new providers, because of the lower
profits that an entrant can earn, given a certain number of local service
providers. This suggests that very intense competition from other regions
can eliminate the potential excessive entry equilibria, as in the no location
sunk cost technology case, but it also increases the range of possible
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insufficient entry equilibria. Insufficient entry cannot be corrected through
an increase in competition from other regions. In fact, this inefficiency
increases when competition from other regions becomes more intense.

Redistribution and Welfare

If we compare the various free-entry price-location equilibria characterized
above in terms of winners and losers among the local service providers and
individual customers, we can see that equilibria with higher entry levels are
better in terms of utility for individuals and worse for local service
providers in terms of profits than equilibria with lower levels of entry. In
aggregate terms, individuals benefit from an increase in the number of local
service providers, because the increased competition reduces equilibrium
prices in aggregate terms, and transportation costs are also reduced due to
the presence of additional facilities. For local service providers, an increase
in the number of providers reduces their profits in aggregate terms, because
the additional competition reduces equilibrium prices, and there are addi-
tional fixed costs due to the new facilities.

If we evaluate the various free-entry price-location equilibria character-
ized above in terms of welfare, we can identify the well-known trade-off
between transportation costs and fixed costs as seen in location models. On
the one hand, a high number of facilities will decrease total transportation
costs and thus increase welfare (because individuals’ utility increases),
while on the other, a higher number of facilities results in higher fixed costs
and thus lower welfare (because local service providers’ profits decrease).
The losses to local service providers caused by lower prices when the
number of local public goods increases, represent gains for the individuals,
and hence this does not affect overall welfare.

We have shown that the inefficiencies identified above (excessive and
insufficient entry) are bounded. Welfare at both extremes of this range of
possible free-entry price-location equilibria is at the lowest possible level,
and it is the same at both extremes. Note that deviations from the optimal
allocation are more costly in terms of welfare when they represent a reduc-
tion in the number of local public goods than when they represent an
increase.

The presence of competition from other regions may increase welfare in
the analysed region, but it may also decrease welfare. The result will depend
on the type of technology of the local public goods provided. If competi-
tion from other regions increases, welfare at the free-entry price-location
equilibria with no location sunk cost technology increases, but at the free-
entry price-location equilibria with location sunk cost technology, it may
decrease. In this case, the equilibria with excessive entry are reduced, but

Competing jurisdictions for the provision of local public goods 139



those with insufficient entry are expanded. If we have perfect competition
from other regions, the free-entry price-location equilibrium with no loca-
tion sunk cost technology is the optimal one in terms of welfare. The free-
entry price-location equilibria with location sunk cost technology
characterized by excessive entry are also eliminated in this case, but those
with insufficient entry are expanded, and the new potential equilibria are
less favourable in terms of welfare than the previous ones. This implies,
therefore, that the presence of distant competition is not always welfare
increasing. The result will depend on the type of technology of the local
public good provided.

Note that in the case of local public goods with location sunk cost tech-
nology, the optimal allocation can be sustained as a free-entry price-loca-
tion equilibrium, but distributions with insufficient and excessive entry can
also be sustained as free-entry price-location equilibria by independent
local service providers. Thus, with this type of technology, a monopoly
local government (metropolitan local government) could solve the
inefficiency arising from the coordination problem of the independent local
service providers (the possibility of excessive or insufficient entry) and max-
imize welfare by providing all the local public goods in the optimal number
and locations in the region. In this case, there would be no incentives for
independent local service providers to enter the region and it will be maxi-
mizing its profits.

Elastic Demand

All the previous results hold under the assumption that the demand for
local public goods is not responsive to price. In our setting, this implies that
individuals travel only once to a facility in order to enjoy the local public
goods offered there (or alternatively, the service provided by the local public
goods is delivered only once to a residential location). However, we can
imagine situations in which individuals may choose to visit the facility more
frequently (or to request the service more frequently at their residential
locations), depending on the price charged for the service.

If the individual demand for local public goods is responsive to price,
and given a number of local service providers and their local public-good
locations, the price equilibrium will be identical to that identified in the
inelastic demand case. However, the profit function for local service
providers will not depend on transportation costs in this case. This is
because if transportation costs increase, for example, the equilibrium prices
will increase (because the monopoly power increases), but the quantity
demanded will decrease (because demand is now sensitive to price), and
thus profits will not vary.
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If the local public-good technology is characterized by no location sunk
costs and there is free entry in the region, the free-entry price-location equi-
librium will be characterized by excessive entry, as in the inelastic demand
case. Thus, this result does not depend on demand elasticity and is in this
sense robust. Nevertheless, if the local public-good technology is charac-
terized by location sunk costs and there is free entry in the region, the free-
entry price-location equilibrium may be characterized by insufficient or
excessive entry, as in the inelastic demand case, but it can also be charac-
terized only by excessive entry. This is because in this case, no matter how
high or low the transportation costs are, they will not affect profits and thus
not affect entry. However, different transportation costs will imply a
different optimal number of local public goods (with a high transportation
cost implying a higher number of local public goods at the optimal alloca-
tion). Thus, if transportation costs are very high in relation to the other
parameters of the model, resulting in a higher number of local public goods
at the optimal allocation, and this does not affect entry, then we would have
equilibria with insufficient and with excessive entry. However, if the trans-
portation costs are very low in relation to the other parameters of the
model, resulting in a lower number of local public goods at the optimal
allocation, and this, as we explained, does not affect entry in the case of
price-responsive demand, then we would only have equilibria with exces-
sive entry, even in the case of location sunk cost technology.

Moreover, if the demand for local public goods is price responsive, the
optimal allocation will no longer be sustained as a free-entry price-location
equilibrium under location sunk cost technology, if the frictions (trans-
portation costs and fixed costs), are relatively small. In this case, a monop-
oly local government (metropolitan local government) could only partially
solve the inefficiency generated by independent local service providers
(which in this case would only be that of excessive entry), because when the
optimal allocation is no longer sustainable and there are incentives for inde-
pendent local service providers to enter the region, a monopoly local gov-
ernment will have to choose the smallest number of facilities consistent
with no entry, and this will lead to some excessive capacity in the region.

Mill Pricing

All the previous results hold under the assumption that local service
providers are free to charge their preferred prices. We have seen that at equi-
librium, they will charge discriminatory prices based on location. However,
a discriminatory price policy is usually difficult to implement in practice.
There may be technical problems in implementation or institutional con-
straints that prevent price discrimination. Hence, in many cases local
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service providers will have to charge mill prices (that is, the price is the same
for all individuals at the point of service, regardless of where they live).

As is well known in location economic theory, no price-location equilib-
rium would exist in our setting if local service providers charged mill prices.
Nevertheless, as shown by D’Aspremont et al. (1979), under quadratic
transportation costs, this lack of equilibrium can be solved. Using a slightly
modified version of our model, in which transportation costs are now
quadratic rather than linear, we analyse what happens to the equilibrium
patterns identified earlier under discriminatory pricing if local service
providers are no longer free to set prices and are forced to charge constant
fees, independent of location. For this analysis, we assume that the local
public-good technology is characterized by no location sunk costs, and that
the option to move to another region is not present.

With respect to the equilibrium locations under quadratic transportation
costs, in the case of discriminatory pricing, the efficient locations are equi-
librium locations, as in the case with linear transport costs. This implies that
the fact that the efficient locations are an equilibrium under discriminatory
pricing is a relatively robust result with regard to the form of the transport
cost function. In the case of mill pricing, the efficient locations may not be
an equilibrium in a system of competing local service providers. This is
because under mill pricing, local service providers have to charge the same
price for all locations, and thus, in order to reduce price competition, they
will seek to locate as far away as possible from their competitors, that is, at
inefficient locations. In the case of discriminatory pricing, price competi-
tion is present at every point in space, and thus providers have no opportun-
ity to reduce price competition by changing their locations. Therefore, as
explained earlier, providers will maximize their profits by choosing the loca-
tions that minimize total transportation costs, which are the efficient loca-
tions. This implies that in this setting, discriminatory pricing with respect
to location is more favourable in terms of welfare than mill pricing, because
the equilibrium locations in the case of discriminatory pricing are equiva-
lent to the optimal ones.

The equilibrium allocation under mill pricing and quadratic transporta-
tion costs is characterized by excessive entry of local service providers
offering local public goods in the region, as in the case of discriminatory
pricing. Nevertheless, in the case of mill pricing, the inefficiency is increased
in comparison with discriminatory pricing: more excessive entry is
observed. This is because in the case of mill pricing, competition is less
intense than in the case of discriminatory pricing, where local service
providers compete in price for each location in space, and at the borders of
the service areas, competition is so intense that equilibrium prices fall to
zero. This implies that the profits for a given number of providers are higher
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under mill pricing than under discriminatory pricing, serving as an incen-
tive for additional entry in the mill pricing case.

The results above clearly show that the inefficiencies identified under dis-
criminatory pricing are increased under mill pricing, and that in general the
opportunity to charge discriminatory prices based on location increases
competition and improves welfare in a spatial context.

Heterogeneous Local Public Goods

As noted in the general introduction, an important aspect of the idea of
FOCJ is the possibility that these units may overlap, in the sense that many
different service providers may extend over the same geographical area,
potentially increasing competition and utility for individuals.99 However,
we have shown that in our setting for the case of local service providers pro-
viding homogeneous local public goods, optimality requires no overlap-
ping, and at equilibrium they will never overlap.

The possibility of overlapping service areas, along with the idea of
unbundling the services provided by local service providers are linked to the
existence of different types of local public goods which are not perfect sub-
stitutes for each other.

Thus, in order to analyse the question of overlapping service areas and
the idea of unbundling the services provided by local service providers, it is
necessary to consider a setting containing different types of local public
goods. In the final part of this chapter, we analysed some examples in which
overlapping and unbundling of functions occur, and we discussed the pos-
sible advantages and problems resulting from this. We specifically analysed
the price equilibrium patterns of a system of overlapping uni-functional
competing local service providers, in which the local public goods are
perfect complements between types (such as schools and universities) and
perfect substitutes within a type (as with identical schools). We compared
this with the price equilibrium patterns of a system of classical all-purpose
jurisdictions, in order to determine the potential utility gains or losses that
the additional force of competition resulting from the unbundling of ser-
vices may imply for the individuals in the region.

We showed that if competition from other regions is very fierce, a system
of overlapping uni-functional competing local service providers (our inter-
pretation of FOCJ) and the classical all-purpose jurisdictions will lead to
the same result, which is the highest possible aggregate utility for individu-
als. In this case, the possibility of unbundling will bring no additional gain
in comparison with classical all-purpose jurisdictions. However, if compe-
tition from other regions is very weak, the possibility of unbundling activ-
ities may increase competition and aggregate utility for the individuals in a
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region. Nevertheless, this will be possible only if there is competition in all
types of local public goods. If there is a monopoly local service provider in
the region, even for only one type of service, all the gains from the increased
competition in all other types of local public goods will be redistributed to
the monopoly local service provider, and individuals will obtain the same
utility as if there were no competition in any type at all. The result in terms
of utility for individuals will be equivalent to the case of the classical all-
purpose jurisdictions. Crucial to this result is the assumption of perfect
complementarity among the local public goods of different types. If there
is some degree of substitution possible between types of local public goods,
a monopoly local service provider in one type could not obtain all the gains
from increased competition in the other types.

Finally, we discussed an argument that is commonly put forward in
favour of FOCJ, which is that the various government services differ with
respect to the economies of scale in production and thus the optimal geo-
graphical area. Frey and Eichenberger (1999: 5) state:

The various public services (for example parks, schools, waste treatment plants,
national defense and so on) extend very differently over physical space and have
different degrees of scale economies (or diseconomies). Moreover demand varies
strongly over space because it depends on several factors which can differ
strongly according to location. As a consequence it is efficient when not all ser-
vices are provided by the same governmental unit but instead supplied by spe-
cialized functional jurisdictions adjusted to the corresponding tasks.

With respect to this point, the fact that an APJ (all-purpose jurisdiction)
provides all the local public goods in an area does not necessarily imply that
it will not take advantage of the economies of scale associated with their
provision. Actually, in our setting, it would provide the optimal number of
each type of local public good in order to increase its profits, which implies
taking advantage of the economies of scale. This is because by providing
the optimal number and locations for the local public goods, the total trans-
port costs plus fixed costs are minimized and so it can charge the highest
possible prices to the population, maximizing its profits.100

The problem may be related to the possibility that the APJ is too small
for the provision of some local public goods with large economies of scale
and which need a larger population in order to take advantage of them. The
other related problem is the integer problem mentioned in the general
introduction. As explained there, uni-functionality of FOCJ would reduce
the severity of the integer problem, at least for the provision of some local
public goods, namely those whose optimal consumption group is small in
comparison with the region’s total population. In this sense it is true that
the fact that ‘various government services differ with respect to the
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economies of scale in production and thus the optimal geographical area’
is an argument in favour of FOCJ, but not for the reason of exploiting the
economies of scale. As we explained, because an APJ provides all the local
public goods in an area, this does not necessarily imply that it will not take
advantage of the economies of scale associated with their provision.

APPENDIX 2A1 THE OPTIMAL ALLOCATION FOR
HOMOGENEOUS LOCAL PUBLIC
GOODS

In this appendix we characterize the optimal allocation in more detail for
the case of one type of local public good, K�1. The planner’s problem in
this case is:

(2A1.1)

, (2A1.2)

where 

correspond to the aggregate constraint indirect utility function.

Optimal Locations for a Given Number of Facilities, m

To solve this, let us begin by assuming that the number of facilities, m, is
given, and let us then ask what their optimal location, r*(m), would be,
which is the location that maximizes (2A1.1) s.t. (2A1.2). First, assume that
there is only one facility, m�1. Which location would be the optimal one
from the planner’s viewpoint? It is straightforward to show that this is the
centre location. Formally, the planner’s problem in this case is:

(2A1.3)

. (2A1.4)s.t. �
N

r�0

�(r)dr � G

Maxr
1, �(r) �

N

r�0

V(·) dr

 �
N

r�0

V(·)dr

s.t. �
N

r�0

�(r)dr � mG

Maxr(m), �(r) �
N

r�0

V(·)dr
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We assume that individuals have quasilinear preferences, represented by
the following quasilinear utility function, u(z, G)�z�g(G).101

Using this explicit form of utility function, the planner’s problem is
then:102

(2A1.5)

. (2A1.6)

Solving this, we obtain r1*� L.103

Assume now that there are two facilities, m�2. What would be the
optimal location for both facilities in this case? The planner’s problem
would be:

(2A1.7)

, (2A1.8)

where j1(r) corresponds to the specific facility j of the local public good
chosen by the individual located at r, where j�{1, 2}.

Because both facilities are identical, except for their location, each indi-
vidual will patronize the nearest facility of each type. Thus, the indirect
utility function will depend only on the location of the nearest facility for
each person located at r, and the planner’s problem can be expressed as
follows:

(2A1.9)

(2A1.10)s.t. �
N

r�0

�(r)dr � 2G.

� �
r2

r�(r1�r2) �2

a(r2 � r)dr � �
N

r�r2

a(r � r2)dr � �
N

r�0

�(r)dr � �
N

r�0

g(G)dr

Maxr1,  r2
 �

N

r�0

Ydr � �
r1

r�0

a(r1 � r)dr � �
(r1�r2) �2

r�r1

a(r � r1)dr

s.t. �
N

r�0

�(r)dr � 2G

Maxr1,r2,�(r) �
N

r�0

[Y � a(|r � rj1(r)|) � �(r) � g(G)]dr

1
2

s.t. �
N

r�0

�(r)dr � G

Maxr1
 �

N

r�0

[Y � a(|r � r1|) � �(r) � g(G)]dr
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Solving this, we obtain r1*�1/4L and r2*�3/4L.104 We can generalize
this for any given number of facilities, m. In this case, the optimal location
for each facility, j � {1, 2, . . ., m} of the m facilities will be:

(2A1.11)

where

(2A1.12)

From this we can see that for any given number of facilities m, their
optimal locations are those that minimize total transport costs.

Optimal Number of Facilities Given their Optimal Locations

Now we can return to the original planner’s problem, as described by equa-
tions (2A1.1) and (2A1.2). We now need to determine the optimal number
of facilities, m*, using the fact that for any m, their optimal locations are
described by equations (2A1.11) and (2A1.12). Using the explicit form of
our utility function, the planner’s problem is then:

(2A1.13)

, (2A1.14)

where j(r) corresponds to the specific facility j of the local public good
chosen by the individual located at r, where j � {1, 2, . . ., m}. The maxi-
mization problem presented in equations (2A1.13) and (2A1.14) can be
rewritten as follows:

(2A1.15)

where 

correspond to the total transportation costs incurred by the individuals in
aggregate, when there are m facilities located at the optimal locations.

TTC(m) � �
N

r�0

a(|r � rj(r)|)dr

Maxr*(m) �
N

r�0

Ydr � TTC(m) � mG � �
N

r�0

g(G)dr,

s.t. �
N

r�0

�(r)dr � mG

Maxr*(m) �
N

r�0

[Y � a(|r � rj(r)|) � �(r) � g(G)]d

rj* � �(2j � 1)
2m �L.

r* � (r1*, r2*, . . ., rm*),
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Formally, that is:

(2A1.16)

We can solve this in order to determine exactly how the total trans-
portation costs depend on m. Given that at the optimum the facilities are
symmetrically distributed in space, as described by equations (2A1.11) and
(2A1.12), we can calculate the average distance travelled by individuals,
which we denote by ra(m), and thus we can more easily calculate the total
transportation costs.

(2A1.17)

Thus, the total transportation costs will be given by the following
expression:

.
(2A1.18)

Substituting equation (2A1.18) into (2A1.15) and solving the integrals,
the planner’s problem presented in equation (2A1.15) can now be written
as follows:

(2A1.19)

From the FOC105 we obtain the optimal number of facilities:

(2A1.20)

From equation (2A1.20) we can see that the optimal number of facilities
in the region crucially depends on the trade-off between transportation
costs and the costs of supplying the local public goods.

Note that it is probable that m* is not an integer, and therefore, because
it is not possible to provide fractions of a local public good, the optimal

m* �
1
2
 � a

G�
1
2

N.

MaxmYN � 1
4�N

m�aN � mG � g(G)N.

� 0         m � N

TTC(m) � ra(m)aN � 1
4�N

m�aN  m � N

� 0      m � N

ra(m) � 1
4�N

m�  m � N

� �
r2

(r1�r2)�2

a(r2 � r)dr � . . . �
N

rm

a(r � rm)dr.

TTC(m) � �
N

0

a(|r � rj(r)|)dr � �
r1

0

a(r1 � r)dr � �
(r1�r2)�2

r1

a(r � r1)dr
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number of facilities at the second-best allocation (given this additional
restriction that m must be an integer) will be contained in (m*�1, m*�1)
and will be the integer that maximizes equation (2A1.19). The integer
problem is discussed in detail in Scotchmer (1985), so it will be ignored in
the following analysis and we shall assume that m* is an integer.

APPENDIX 2A2 MONOPOLY PRICE EQUILIBRIUM
FOR DIFFERENT LEVELS OF
DISTANT COMPETITION

In order to show the nature of the monopoly price equilibrium, we will
define it for different ranges of value of uDC.

1 uDC�uA

In this case (as with in Figure 2.1), the utility achieved in a situation of
autarky exceeds that achieved in an alternative region, and thus the equi-
librium price function and the corresponding constraint indirect utility
achieved at equilibrium will be:

(2A2.1)

. (2A2.2)

In this case, �[PE(r)]�0 and the aggregate constraint indirect utility is
lower than the maximum that it is possible to achieve, which is given by
equation (2.14). This can be seen in Figure 2.1, where the utility achieved
at each location at equilibrium, uA, is smaller than V*.

2 uA�uDC�V*

In this case (for example, in Figure 2.1), the utility achieved in the other
regions exceeds that obtained in a situation of autarky, and thus the equi-
librium price function and the corresponding constraint indirect utility
achieved at equilibrium will be:

(2A2.3)

. (2A2.4)

In this case, �[PE(r)]�0, but it is smaller than in the other case, and the
aggregate constraint indirect utility is lower than the potential maximum,

VE(r) � uDC

PE(r) � PDC(r, uDC)

uDC
2

VE(r) � uA

PE(r) � PA(r, uA)

uDC
3
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but still higher than it was before. This is because competition from the
other regions is now more intense.

3 uDC�V*

In this case ( � V* in a continuous black line in Figure 2.1), the equilib-
rium price function and the corresponding constraint indirect utility
achieved at equilibrium will be:

(2A2.5)

. (2A2.6)

Only in this case will the monopolist charge prices equal to P*(r) at equi-
librium, thus making the aggregate constraint indirect utility the maximum
that is possible to achieve, given the resources constraint. Consequently,
�[PE(r)]�0.

4 V*�uDC

If V*�uDC (for example in Figure 2.1), the price structure that will
guarantee a minimum utility level of will be that in which �[PE(r)]�0
(because for V*, �[P*(r,V*)]�0). Thus, the local service provider will
prefer not to provide the local public good in this case.

Accordingly, for a given level of distant competition (uDC��V*)106 and
autarky restriction (uA�Y), we can then characterize the price equilibrium
as follows:107

(2A2.7)

(2A2.8)

(2A2.9)

(2A2.10)�[PE(r)] � 	 1
a [g(G)]2 � G for uDC � uA

1
a  
[g(G) � (uDC � Y)]2 � G for uA � uDC � V*

0 for uDC � V*

r 
b � 	

1
a [g(G)] for uDC � uA

1
a  
[g(G) � (uDC � Y)] for uA � uDC � V*

G
1
2a

1
2 for uDC � V*

X1 � [�rb, rb]

PE(r) � 	 g(G) � ar for uDC � uA

g(G) � ar � (uDC � Y) for uA � uDC � V*
G

1
2a

1
2 � ar for uDC � V*

uDC
1

uDC
1

VE(r) � uDC � V*

PE(r) � PDC(r, uDC � V*) � P*(r)

uDC
1
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APPENDIX 2A3 PRICE EQUILIBRIUM FOR TWO
COMPETING LOCAL SERVICE
PROVIDERS FOR DIFFERENT
LEVELS OF DISTANT
COMPETITION

In order to show the nature of the price equilibrium in our setting, we define
it, as before, for different ranges of the value of uDC. For simplicity, we
assume that we have a region whose size108 is such that, given the provision
cost of the local public good (G) and the transportation costs per unit of
distance (a), the optimal number of facilities corresponds to m*�2. Given
equation (2.10) this implies that the size of the region in terms of G and a
is given by L�4G a� . We also assume that the two facilities are located at
the optimal locations in the region, which correspond in this case to
r1* �1/4L�G a� and r2*�3/4L�3G a� , respectively. Furthermore, we
assume that the local public good is so preferred that [g(G)�G a ]�2G a ,
and thus P1

A(r, uA) is as we can see in Figure 2A3.1 in a thin dashed line. We
specify that u�Y�3G a �g(G).

1 uDC�u

In this case (for example, or �u in the figure), is lower
than and for all r, and thus the equilibrium price
vector, , and the corresponding constraint indirect utility
achieved at equilibrium will be given by:

(2A3.1)

(2A3.2)

(2A3.3)

This can be seen in Figure 2A3.1, where a continuous black line shows the
pricing scheme Pi*(r, V*) for i � {1, 2}, with which all individuals obtain
the same and maximum utility V*.109 The figure shows only the function
for the local service provider of facility 1, because the case of the local
service provider offering facility 2 is symmetric. In dotted lines we show

VE(r) � 	u2[r, PE
2 (r)] � Y � t2(r) � g(G) for 0 � r � 2G  

1
2
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for some values of uDC�u, along with PA(r, uA) in a thin dashed
line, as noted above, in a continuous grey line and in a thick
dashed line. Note that for every value of uDC, we obtain one different price
function , and we have a unique price function . In the
figure we can see that for those cases where the exit option is very unat-
tractive, represented by a uDC beneath some level given by u, the equilibrium
price function will be unique and determined only by the local competition,

, independent of the exact value of uDC. This is because the effect of
nearby competition dominates the effect of distant competitors for uDC�u
(given the assumption made about uA).

Note that at location r� |rj�ri|/2 (which corresponds to location r�
2G1/2a�1/2 in the figure), neither competing local service provider has a
location advantage relative to the other, tj(r)�ti(r)�0, so they will compete
until prices fall to zero. Beyond this, one of them will have an advantage
over the other, so it will be able to charge positive prices, but the maximum
that the other one will be able to charge at equilibrium in this region is zero.

In this case, the aggregate constraint indirect utility achieved by individ-
uals will be different for each r in region 0�r�2G a� , and symmetrical
for region 2G a �r�4G a� . We can see that the utility achieved at equi-
librium at each r will decrease with distance from the centre of the region.
The minimum utility achieved by each individual in the region will be
V(r) �Y�3G a �g(G), which will be reached at the extreme points of the
region (r�0 and r�L, where each local service provider has the greatest
monopoly power). Then, as one approaches the centre of the region, utility
increases until it reaches its highest value, V*, for the individual living at the
centre (r� |rj�ri|/2). We can see that competition between local service
providers guarantees that only the individual located at the centre location
obtains the highest possible utility, V*. This is because that is the only point
where both providers compete without one having an advantage over the
other, and so they have to make their best offer.

We can see in equations (2A3.1) and (2A3.2) that each local service
provider’s opportunity to charge positive prices for identical local public
goods exists only because of its location advantage relative to the other for
each r, and thus for each provider, equilibrium prices are determined by the
differential transportation costs of patronizing the other provider.

2 u�uDC�V*

If uDC increases, uDC�u, and at values such as, for example, and
in Figure 2A3.2, and will intersect, and thus the

equilibrium prices will be and respectively,
as shown in thick dashed lines in Figure 2A3.2. In general, the equilibrium
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price vector, , and the corresponding constraint indirect
utility achieved at equilibrium will be given in this case by:

(2A3.4)

(2A3.5)

.

(2A3.6)

The equilibrium price function will be unique for each value of uDC. We
can also see that at each equilibrium, if uDC�V*, and the con-
straint indirect utility function achieved by each individual will be less than
V* for all of them, except the one located at the centre of the region (as
before). Only when uDC�V*, and all the individuals
will obtain V*, implying that the aggregate constraint indirect utility is
maximum.

We can see that when distant competition becomes intense, as reflected in
uDC�u, the local monopoly power exercised by each of the local service
providers in the region will now be constrained by this distant competition.
This can be seen in Figure 2A3.2, for example in the case where ,
where the local monopoly power of the local service provider operating
facility 1 is now restricted in the area r � [0, 1/4G1/2a�1/2]. This is because
that was where it could most effectively exploit its local monopoly power
(recall that it could offer the lowest utility at r�0, because that was the most
distant location). When competition from other regions becomes even more
intense, as in the case where , the local monopoly power of the
local service provider operating facility 1 is now restricted in a larger area,
r � [0, 7/4G1/2a�1/2]. Only in the case where uDC�V* (��1) is the local
monopoly power of the local service providers completely restricted, �
P*, and all the individuals obtain V* at all locations.

Note that the equilibrium price functions set by the competing local
service providers involve mill and discriminatory pricing110 for some
regions in their market area, depending on the level of the distant com-
petition. If the distant competition is relatively weak (uDC�u), then the

PE

uDC � uDC
6

uDC � uDC
4

PE � P*, �i 
[PE

i (r)] � 0

�i 
[PE

i (r)] � 0
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DC; u2(·) � Y � t2(r) � g(G) for 0 � r � 2G  

1
2

 
a�1

2

max[u2
DC; u1(·) � Y � t1(r) � g(G) for 2G  

1
2

 
a�1
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1
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1
 2
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1
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1 (r), PE

2 (r)]
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equilibrium price function for local service provider 1 (symmetrical for
local service provider 2) will be characterized by mill pricing for r � [0, r1]
and discriminatory pricing in favour of the more distant locations for r �
[r1, (r2�r1)/2]. For u�uDC� , the mill-pricing region is reduced and
the equilibrium price function for local service provider 1 will be charac-
terized by discriminatory pricing at both extremes of its market area. If

, the equilibrium price function set by the competing
local service providers will involve only discriminatory pricing.

APPENDIX 2A4 PRICE-LOCATION EQUILIBRIUM
AMONG COMPETING LOCAL
SERVICE PROVIDERS UNDER
FLEXIBLE TECHNOLOGY111

The Case of Two Competing Local Service Providers

Absence of distant competition
For the moment we assume that the distant competition restriction is very
weak and is therefore not binding, which means that 

for all the relevant range. Thus, is described by equation
(2.35) and (2.36).

The values of that satisfy equation (2.50) are called a ‘loca-
tion-price equilibrium’. It can be shown that such an equilibrium exists,
and that is a location-price equilibrium with locations if
and only if:

, (2A4.1)

where TTC(r1, r2) represents the total transportation costs incurred in aggre-
gate terms by individuals when the local public goods are located at (r1, r2).

In order to understand this result, consider the location decision made
by local service provider 1 for its local public good1, r1, given the location
of local public good2, r2, and the equilibrium price functions given by .
The profit function of local service provider 1 and the TTC(r1, r2) are given,
respectively, by:

(2A4.2)

(2A4.3)TTC(r1, r2) � �
X1(P

E)

t1(r)dr � �
X2(P

E)

t2(r)dr.

�1 � �
X1(P

E)

[t2(r) � t1(r)]dr � G

PE

TTC(rE
2 , rE

1 , PE) � TTC(r2, r
E
1 , PE)  �r2�X

TTC(rE
1 , rE

2 , PE) � TTC(r1, r
E
2 , PE)  �r1�X

(rE
1 , rE

2 )(rE
1 , rE
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(rE
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2 , PE)

PEPDC
i (r, uDC)
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Recall that Xi is the market area for local service provider i�{1,2}, and
(assuming that the market is completely covered). Thus the

profit function for local service provider 1 can be written as follows:

(2A4.4)

We can see from equation (2A4.4) that, given the location of local
public good2, r2, local service provider 1 will choose the location r1 that
minimizes TTC(r1, r2) in order to maximize its profits. In Figure 2A4.1,
we show t1(r) in a thick black dotted line, t2(r) in a thick grey dashed line.112

� �
X(PE)

t2(r)dr � TTC(r1, r2) � G.

�i � �
X1(P

E)

t2(r)dr � TTC(r1, r2) � �
X2(P

E)

t2(r)dr � G

X � �2
i�1      

Xi
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Figure 2A4.1 Price-location equilibrium among competing local service
providers under flexible technology and under the presence
of distant competition



The relationship between the profits of local service provider 1, the trans-
portation costs involved in patronizing facility 2, t2(r) and TTC(r1, r2) can
be seen in this figure. The first term of equation (2A4.4) corresponds to
the area 0LD r2B in the figure and the second term (TTC(r1, r2)) corre-
sponds to the area 0r1C�r1r2A�r2LD. So, the profits of local service
provider 1 are given by the area r1ABC, minus fixed costs (G). Thus, any
location for r1, that implies higher total transport costs will reduce the
profits of local service provider 1. Hence, local service provider 1 will
choose the location r1 that minimizes TTC(r1, r2).

Presence of distant competition
Let us now consider the restriction imposed by distant competition on the
equilibrium prices, in order to see whether this affects the equilibrium loca-
tions of the location-price equilibria identified above. Assume that

for some region, which means that 
will be given by:

(2A4.5)

. (2A4.6)

The profit function of local service provider 1 and the TTC(r1, r2) are now
given, respectively, by:

(2A4.7)

(2A4.8)

where Xia is the area in which , and Xib is the area in
which and X1a�X1b�X1.

We can see that the profit function of local service provider 1 can be
written as follows:

      � �
X1a(P

E)

[g(G) � (uDC � Y)]dr � �
X1b(P

E)

[t2(r)]dr � �
X1(P

E)

[t1(r)]dr � G

�1 � �
X1a(P

E)

[g(G) � (uDC � Y) � t1(r)]dr � �
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E)
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(2A4.9)

From equation (2A4.9) we can see that, given the location of local public
good2, r2, the only factor which local service provider 1 can influence in
order to maximize its profits is the total transport costs for (r1, r2), by
choosing a location r1. Accordingly, in order to maximize its profits, it will
choose the location r1 that minimizes total transport costs for (r1, r2). In
Figure 2A4.1 we have drawn g(G)�(u1

DC�Y) in a thin grey dashed line.
Thus, we can clearly see that profits of local service provider 1 will now be
given by the area r1AB
B

C minus fixed costs, and total transport costs
(r1, r2) by the area 0r1C�r1r2A�r2LD, as before. The area B

B
B gives the
reduction in profits for local service provider 1 due to the existence of
distant competition. As we can see from the figure, given r2, the prices that
local service provider 1 can charge at each location are independent of its
location decision (determined by t2(r), the thick grey dashed line, and by
g(G)�(u1

DC�Y), the thin grey dashed line). Thus, the best it can do in
order to maximize its profits is to choose r1 in order to minimize total trans-
port costs at (r1, r2).

Hence, the restriction imposed by distant competition on equilibrium
prices has no effect on the equilibrium location pairs identified above.

The Case of m Competing Local Service Providers

We can generalize the previous result for any given number of local service
providers, m. For this purpose, we again assume that space in the region is
described by a circle of perimeter L rather than an interval [0, L], and we
denote by X the set of locations on this circle.

We assume that the distant competition is very weak and hence
for all the relevant range, because we have shown

for the case of m�2 that the existence of distant competition has no effect
on the equilibrium location pairs. Thus, in this case, given the locations
r �(r1, r2, . . ., rm), the price equilibrium PE will be given by equations (2.42)
and (2.43). Let us define and �

. We identify a location-price equilibrium as ( , ), such that
the following condition is satisfied:

, (2A4.10)�i(r
E
i , rE

�i, P
E) � �i(ri, r

E
�i, P

E)  �ri 
� X

PErE{rE
1 , . . ., rE

m}
rErE

�1 � {rE
1 , . . ., rE

i�1, r
E
i�1, . . ., r

E
m}

PLC
i (r, uLC

j ) � PDC
i (r, uDC)

�
X2(P

E)

[t2(r)]dr � TTC(r1, r2) � G.

      � �
X1a(P

E)

[g(G) � (uDC � Y)]dr � �
X1b(P

E)

[t2(r)]dr �
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where i � {1, 2, . . ., m}. As in the case of two local service providers, it can
be shown that such location-price equilibria exist, and that ( , ) is a
location-price equilibrium with locations if and only if:

. (2A4.11)

As before, this implies that the existence of a location-price equilibrium
depends on the existence of locations such that each minimizes total trans-
port costs with regard to the locations of the other local public goods. In this
case, there is only one equilibrium vector: that which minimizes total trans-
port costs, which represents the optimal locations r*�(r1*, r2*, . . ., rm*)
(the symmetrical locations), as described in Appendix 2A1.

In fact, we have a whole range of vectors that minimize TTC. They differ
from one another only in the exact location of the facilities, but at all equi-
libria the facilities will all be separated from one another by the same dis-
tance. Hence, we consider all these equilibria to be equivalent, and we refer
to a unique equilibrium in this case.

APPENDIX 2A5 PRICE-LOCATION EQUILIBRIA
AMONG COMPETING LOCAL
SERVICE PROVIDERS UNDER
FIXED TECHNOLOGY113

In this appendix we show that the range of possible location-price equilib-
ria identified in the case of flexible technology is enlarged in the case of
fixed technology.

For this, we analyse the case of two competing local service providers fol-
lowing the Hotelling line, X� [0, L]. Suppose that local service providers 1
and 2 have located their facilities at r1�r1*�L/4 and r2�r2*�3L/4,
respectively, as we can see in Figure 2A5.1. This is the price-location equi-
librium when technology is flexible, as explained in Appendix 2A4. We can
see that the profits obtained by local service provider 2 are given by the area
r2
EFLC, with the area r2
CL representing its fixed costs.

Suppose now that local service provider 2 is located at r2
�L/2, while
local service provider 1 is still at r1*, as we can see in the figure. Is this a
location-price equilibrium? We can see that it is not a location-price equi-
librium for the case of flexible technology, because local service provider 2
will prefer to move to r2* in order to reduce total transport costs and thus
maximize profits as we discussed in Appendix 2A4.

But does it represent a location-price equilibrium for the fixed technol-
ogy case? In that case, local service provider 2 faces the problem that if it

TTC(rE
i , rE

�i, P
E) � TTC(ri, r

E
�i, P

E)  �ri 
� X

rE
PErE
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wants to change its current location, it must once again incur fixed costs (or
some portion of them). In order to decide whether to stay at r2
 or to move
to the most profitable location (in terms of higher revenues), r2*, it must
compare the profits it obtains at its current location, given by the area
ABDL in the figure,114 with those it could obtain by relocating to r2*, given
by the area r2
EFLC.115 We can see that for this specific case, the profits
gained from staying at r2
 are greater (in the area ABr2
) than those
obtained from moving to r2*. Thus, the provider will stay at r2
.

If local service provider 2 stays at r2
, the best location that local service
provider 1 can choose in this case (the one that minimizes total transport
costs, given r2
) is r1*, where it already is. Thus, it will also stay there. This
implies that in this case, r1*�L/4, r2
�L/2 is a location-price equilibrium
for the fixed technology case.

We have thus shown that, with fixed technology, the range of possible
location-price equilibria is enlarged and we also have equilibria that are
inefficient.

APPENDIX 2A6 INFLUENCE OF DISTANT AND
LOCAL COMPETITION ON THE
PRICE-LOCATION EQUILIBRIUM
AMONG m COMPETING LOCAL
SERVICE PROVIDERS UNDER
FLEXIBLE TECHNOLOGY

In this appendix we show the nature of the location-price equilibrium in the
case where technology is completely flexible as to location and how it will
depend upon the disciplinary influence imposed on the local service
providers by the two forces of competition (distant and local competition,
reflected by uDC and m, respectively). We analyse the effect of an increase
in the intensity of the distant competition and of the local competition on
the location-price equilibrium.

We assume that a circle of perimeter L describes space in the region and
we examine the case of local service provider i and normalize its location
as ri�0.

The Effect of an Increase in the Intensity of Distant Competition on the
Price-location Equilibrium

For this analysis we assume that there is a given number of local service
providers in the region, m1, and we examine the effect of an increase in
the intensity of the distant competition, represented by an increase in the
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level of utility offered at the alternative region (uDC), on the location-price
equilibrium.

In Figure 2A6.1, is shown in a dotted line for two different
levels of distant competition ( and , where ); in
a continuous grey line for the given number of local service providers (m1)
and in a black dashed line, which correspond to the equilib-
rium price set by local service provider i in this case for the two different levels
of . Here we can see that a very unfavourable exit option,
reflected by a low uDC such as , means that the local service providers’
monopoly power is restricted only by local competition, and distant com-
petition thus does not influence their equilibrium prices. Therefore,

for all r � [�rb, rb].
On the other hand, an increase in the intensity of the distant competi-

tion, represented by a higher level of utility offered at the alternative
region, , means that the local monopoly power enjoyed by each of the
local service providers within its region is now constrained by distant com-
petition. Here we can see that local service provider i is now forced to charge
lower prices in the entire centre region r � [�r0, r0] than it would if the exit
option utility were smaller, as with . This is because this is the area
where it could most effectively exploit its local monopoly power (recall that
it could offer the lowest utility at ri�0, because this was the location most
distant from the other local service providers in the region). The utility
gains for individuals located in that area (arising from reductions in the
prices they must pay to consume the local public good) due to the existence
of this distant competition are given by the shaded area in Figure 2A6.1.

The Effect of an Increase in the Intensity of Local Competition on the
Price-location Equilibrium

For this analysis we assume that there is a given level of distant competi-
tion, , and we examine the effect of an increase in the intensity of local
competition, represented by a higher number of local service providers in
the region (m), on the location-price equilibrium.

In Figure 2A6.2, for is shown in a dotted line, for
two different numbers of local service providers in the region (m1 and m2,
where m2�m1) in a continuous grey line, and in a black dashed line

, which correspond to the equilibrium price set by local service
provider i in this case for the two different numbers of local service providers
(m1 and m2). A given level of local competition represented by m1 implies a
market area for local service provider i, Xi(m1)� [�rb(m1), rb(m1)] and a price
equilibrium , as shown in a black dashed line in the figure. We
can see that if local competition becomes more intense, as represented by a

PE
i (r, m1, uDC
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PE
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higher number of local service providers, such as m2, the local monopoly
power enjoyed by each of the local service providers in the region will be con-
strained by this local competition, and thus their market areas will be
reduced to Xi(m2)� [�rb(m2), rb(m2)], while the prices that local service
provider i can charge for all r � [�rb(m2), �r0(m2)] and r � [r0(m2), rb(m2)]
will be lower than before. This is because a higher number of local service
providers will reduce the distance between them, thus making them better
substitutes. The utility gains for the individuals located in this area of
increased local competition (in terms of the reductions in the prices they
must pay to consume the local public goods) are represented by the shaded
area in Figure 2A6.2.

APPENDIX 2A7 DETERMINATION OF THE
EQUILIBRIUM NUMBER OF
LOCAL SERVICE PROVIDERS
UNDER THE PRESENCE OF
DISTANT COMPETITION WHEN
TECHNOLOGY IS FLEXIBLE

In this appendix we determine the equilibrium number of local service
providers with flexible technology , for a given level of distant
competition uDC, if there is free entry in the establishment of local service
providers. This implies that entry ceases when the existing local service
providers make zero profits, .

In order to simplify the calculations, we specify that:

. (2A7.1)

Hence, in order to determine , we must solve:

(2A7.2)

Solving (2A7.2), we obtain the equilibrium number of local service
providers with flexible technology depending on uDC, which is given by:

(2A7.3)
mE

flex(uDC) � �x � �x2 � aG
2 �

1
2

G �
x2

a
�N.

�i(m, uDC) �
N2a
2m2 � G � ��N

m
�

x
a��Na

m
� x�� � 0.

mE
flex(uDC)

x � [g(G) � uDC � Y]

�i(m, uDC) � 0

mE
flex(uDC)
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In order to understand the meaning of this result, we analyse two
extreme cases of distant competition: extremely intense and insignificant.

First, we analyse the case of extremely intense distant competition, rep-
resented by uDC�V*�Y�G a �g(G).116

Replacing uDC�V* in equations (2A7.1) and (2A7.3), we obtain:

(2A7.4)

. (2A7.5)

This result means that when the distant competition is so intense that
uDC � V*, then the number of local service providers at equilibrium will be
the optimal one (m*). This is the implicit assumption made by Tiebout in
order to obtain optimality in a system of competing local service providers.

Now we analyse the case of insignificant distant competition, repre-
sented by uDC�u, where:117

. (2A7.6)

Replacing equation (2A7.6) in equations (2A7.1) and (2A7.3), we can see
that in this case, the equilibrium number of local service providers with flex-
ible technology will be given by:

(2A7.7)

. (2A7.8)

We observe excessive entry (or excessive capacity in the region) in the
sense that the equilibrium number of competing local service providers is
larger than the optimal one.

We can see that the equilibrium number of local service providers
decreases steadily as uDC increases for uDC � [u, V*], because it increases
steadily with x � [x*, x]. This is the relevant range of uDC and the corres-
ponding x, because, given from equation (2A7.7), u�Y�

2 a G �g(G) is the minimum utility that will be achieved by individuals
in a system of competing local service providers, and V* is the maximum
utility that can be achieved by the individuals in such a system. The equi-
librium number of local service providers will then be closer to the
optimal number when distant competition becomes intense (higher uDC

near to V*, implying a lower x near to x*). But only when uDC�V* do we
get the optimal number of competing local service providers. If uDC�V*,
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implying an x�x*, then the equilibrium number of competing local
service providers will always be higher than the optimal one, and we then
have excessive entry.

This steadily decreasing relationship between distant competition (uDC)
and the number of competing local service providers in the region (m) can be
seen in Figure 2A7.1, where we have drawn equation (2A7.3) for given values
of G�100, N�1000 and a�9. Hence, in this case, ,

, and �
212.13. We can see that, in the absence of distant competition, the equilib-
rium number of competing local service providers is larger than the optimal
(212.13�150) and we then have excessive entry. As distant competition
increases, reflected in a reduction of x in the figure, the equilibrium number
is reduced and only when we have perfect distant competition (uDC�V*), is
the equilibrium number equivalent to the optimal one.

mE
flex(uDC � uxE

flex(uDC � u) � 42.43mE
flex(uDC � V*) � m* � 150

xE
flex(uDC � V*) � 30
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APPENDIX 2A8 DETERMINATION OF THE
MINIMUM EQUILIBRIUM
NUMBER OF SYMMETRICALLY
LOCATED LOCAL SERVICE
PROVIDERS UNDER THE
PRESENCE OF DISTANT
COMPETITION WHEN
TECHNOLOGY IS FIXED

In this appendix we determine the equilibrium number of local service pro-
vides with fixed technology . In the presence of an active distant
competition, the profit function of the entrant is given by:118

(2A8.1)

where x is specified in equation (2A7.1), in order to simplify the calcula-
tions. Hence, the maximum distance between the local service providers
consistent with no entry, and the corresponding minimum equilibrium
number of competing local service providers when an exit option exists, will
be given by:119

(2A8.2)

(2A8.3)

In order to understand the meaning of this result, we analyse two
extreme cases for the levels of distant competition.

First, we analyse the case of insignificant distant competition, uDC�u�
Y�(ad/2)�g(G).120 Replacing uDC�u in equations (2A7.1), (2A8.2) and
(2A8.3), we can see that in this case the maximum distance between local
service providers consistent with no entry and the corresponding minimum
equilibrium number of competing local service providers will be given by:

(2A8.4)

. (2A8.5)

Note that equations (2A8.4) and (2A8.5) are equivalent to in equation
(2.69) and in equation (2.70), respectively.d 
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Let us now see what happens if there is extremely intense distant com-
petition, uDC�V*.121 Replacing uDC�V* in equations (2A7.1), (2A8.2)
and (2A8.3), we get:

. (2A8.6)

. (2A8.7)

We can see that:122

. (2A8.8)

This result means that when the distant competition is so intense that
uDC �V*, then the minimum number of local service providers at equilib-
rium will be even lower than it would have been without any distant com-
petition. Thus, the presence of distant competition in the case of fixed

mmin
fix (uDC � V*) � mmin

fix (uDC � u) � m*

d 
max
fix (uDC � V*) � 4a 

1
2G�1

2
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4
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technology causes the number of competing local service providers to
deviate even further from its optimal level.

We have seen that the existence of distant competition will decrease the
profits of a given number of local service providers, and it will more
strongly discourage the entry of new providers, because of the decrease in
potential profits for an entrant, given a particular number of providers.

We can see that increases steadily with uDC and that
decreases steadily with uDC for uDC � [u, V*], because decreases
and increases steadily with x � [ , ]. This is
the relevant range of uDC and the corresponding x. The minimum equilib-
rium number of local service providers will decrease as distant competition
increases, and thus the problem of insufficient entry will become more severe.

This steadily increasing relationship between and uDC and the
steadily decreasing relationship between and uDC can be seen in
Figures 2A8.1 and 2A8.2, where we have drawn equations (2A8.2) and

mmin
fix (uDC)

dmax
fix (uDC)

x(uDC � u)x(uDC � V*)mmin
fix (uDC)

dmax
fix (uDC)

mmin
fix (uDC)d 
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(2A8.3), respectively, for the given values of G�100, N�1000 and a�9.
There, , , ,

, and .123

APPENDIX 2A9 THE OPTIMAL NUMBER OF
FACILITIES IN THE CASE OF AN
ELASTIC DEMAND

In this appendix we determine the optimal number of facilities, mED*, in
the case of an elastic demand. The corresponding section explained that
this is equivalent in this case to the number of evenly spaced facilities that
a monopolist will choose in order to maximize its profits.

First, we analyse the price Pi*(r) that the monopolist will want to charge
at each r for local public good i. The revenue function for local public good
i, if the monopolist charges the price Pi*(r), is given by:124

(2A9.1)

We can see that, in order to maximize its revenues for local public good
i, the monopolist will charge the highest possible price at each location,
which is, as explained earlier (equation (2.31)):

. (2A9.2)

Given this price, the quantity demanded by an individual located at r
from facility i will be given by:

(2A9.3)

Thus, the revenue function will be given by:

(2A9.4)

If we normalize the location of local public good i as ri�0, then the
profit function of the monopolist can be written as:125
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If we maximize equation (2A9.5) with respect to m, we obtain mED*,
which is then given by the following expression:

(2A9.6)

Note that, contrary as what happens in the case of an inelastic demand,
g(G) influences the optimal number of facilities (mED*) in this case. In order
to understand this relationship, let us analyse what happens with mED* if
g(G) increases. In this case individuals will be willing to pay a higher price
for the use of the local public good, as we can see in equation (2A9.2).
Nevertheless and because demand is sensitive to price changes, this higher
price will imply a reduction in the quantity demanded (equation (2A9.3)),
which consequently individuals will travel less. As a result, the impact of
transportation cost on revenues will be reduced, as we can see in equation
(2A9.4).126 Accordingly, as g(G) increases, the total revenues of the monop-
olist will be less sensitive to transportation cost, and so the optimal number
of facilities will be smaller, in order to reduce the fixed costs that additional
facilities imply.

We should also note here that the monopolist will only provide the mED*
local public goods if its profits are positive, and thus the following condi-
tion is satisfied:127

. (2A9.7)

APPENDIX 2A10 OPTIMAL ALLOCATION AND
EQUILIBRIUM ALLOCATION OF
COMPETING LOCAL SERVICE
PROVIDERS UNDER THE
POSSIBILITY OF
DISCRIMINATORY PRICING
USING QUADRATIC TRANSPORT
COSTS

In this appendix we analyse the optimal allocation and equilibrium alloca-
tion of competing local service providers under the possibility of price dis-
crimination, as in previous sections, but now we consider a slightly
modified version of the model presented before, in which transportation
costs are quadratic rather than linear and are given by .128tj(r) � a(|rj � r|)2

aG
g(G)

� 1

mED* �
1
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Gg(G)
 �

1
2

N.
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Optimal Allocation Using Quadratic Transport Costs

The determination of the optimal allocation under quadratic transport
costs is analogous to that observed in the case of linear transport costs,
which was analysed in detail in previous sections. Thus, we shall character-
ize it directly, without explaining the details of the analysis.

The optimal allocation under quadratic transport costs consists of the
placement of local public goods at locations that minimize total transport
costs, as in the case of linear transport costs. In the case of an asymmet-
rical space structure, such as the Hotelling (1929) setting,129 the optimal
locations for two facilities would be at 1/4L and 3/4L, respectively.

In the case of a symmetrical space structure, such as the circle of the
Salop (1979) setting,130 the optimal number of local service providers under
quadratic transport costs, and the corresponding optimal distance
between the local public goods they provide, , are given by:131

(2A10.1)

. (2A10.2)

Equilibrium Allocation under Discriminatory Pricing, Using Quadratic
Transport Costs

Price-location equilibrium with two competing local service providers132

As stated in Result 2.5 and explained in Appendix 2A4, the equilibrium
locations of two competing local service providers offering local public
goods with flexible technology  are independent of the specific form of the
transport-cost function.

Accordingly, and as explained for the case of linear transport costs
(Appendix 2A4), there is a unique equilibrium pair in our two-dimensional
setting, independent of the specific form of the transport-cost function:
that which minimizes total transportation costs, which is the optimal loca-
tion pair (r1*, r2*), where r1*�L/4 and r2*�3L/4. This means that, inde-
pendent of the specific form of the transport-cost function, the unique
price-location equilibrium is efficient when price discrimination is possible.

Free-entry price-location equilibrium133

The unique free-entry price-location equilibrium under quadratic transport
costs and discriminatory pricing will be characterized by a number of
local service providers, with their corresponding local public goods located
at the symmetrical locations, as in the case of linear transport costs.134
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However, the free-entry equilibrium number of local service providers
will be higher in this case than the one under linear transport costs. This is
because under quadratic transport costs, the transport costs for the individ-
ual increase more with the distance to the local public goods. Accordingly,
the local monopoly power of the local service providers increases when
transport costs are quadratic, and therefore the equilibrium prices ( )
will now be higher than in the linear transport costs case ( ), as we can
see in Figure 2A10.1. Consequently, equilibrium profits increase, which pro-
vides a greater incentive for entry than in the linear transport-cost case.

In this case with quadratic transport costs, the equilibrium prices for
local service provider i, depending on the distance between local public
goods (d), if we normalize the location of local public good i to ri�0, will
be given by:135

. (2A10.3)PEDQ
i (r) � ad2 � 2adr

PEDL
i

PEDQ
i
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The equilibrium profits for local service provider i, depending on the dis-
tance between local public goods, will in this case be given by:136

. (2A10.4)

Accordingly, the unique free-entry price-location equilibrium under qua-
dratic transport costs and discriminatory pricing is characterized by:137

(2A10.5)

(2A10.6)

We can then see that:

. (2A10.7)

This implies that the free-entry price-location equilibrium under dis-
criminatory pricing and quadratic transport costs is characterized by the
excessive entry of local service providers offering local public goods with
flexible technology in the region, as in the case of linear transport costs
(Appendix 2A7).

APPENDIX 2A11 PRICE EQUILIBRIA IN A SYSTEM
OF ONE-PURPOSE COMPETING
JURISDICTIONS UNDER
HETEROGENEOUS LOCAL
PUBLIC GOODS FOR DIFFERENT
LEVELS OF DISTANT
COMPETITION

In order to show the nature of the price equilibrium in a system of one-
purpose competing jurisdictions under heterogeneous local public goods,
we define it, as in the case of homogeneous local public goods, for different
ranges of the value of distant competition, represented by uDC. For sim-
plicity, we assume that the local public good is so preferred that [g(G1, G2)
�3G a ]�2G a , and thus results as we can see in a black contin-
uous line in Figure 2A11.1. We have also drawn there in dotted
lines, as well as and in grey continuous lines. Let us specify that
u�Y�5G a �g(G1, G2).
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1 uDC�u

We see that in the case of a very weak distant competition, such as uDC�
uA (as with in Figure 2A11.1), the autarky option dominates the alter-
native of moving to another region, and is then the maximum
price function that can be charged for the consumption of all types of local
public goods, while still persuading individuals to stay in the region and
participate in the consumption of the local public goods. For a stronger
distant competition, such as uA�uDC�u (as with and in Figure
2A11.1), the alternative of moving to another region dominates the autarky
option, and then represents the maximum price function that
can be charged for the consumption of all types of local public goods, in
order to ensure that individuals remain in the region and participate in the
consumption of the local public goods.

PDC
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uDC
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1
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Note that, as in the case of one type of local public good, we have a
differentprice function foreveryvalueof uDC, andtheprice func-
tions and will be unique. This means that, regardless of how
low the utility obtained by moving to another region or staying in autarky
may fall, local competition imposes an upper limit for the prices that can be
set by competing local service providers offering the same local public good.

As explained in the main body of the chapter, in this case of two types
of local public goods, the two types are in a sense complements; both must
be consumed in order to obtain utility from their consumption. Thus, the
maximum price that each local service provider can set will depend nega-
tively on the price set by the providers of the other type. This means that in
this case, for each value of uDC, we will have a whole range of possible price
equilibrium functions for each local service provider, which will depend on
the prices set by the local service provider offering the other type. This is
different from the results in the case of one local public-good type, where
we observed a unique price equilibrium function for each local service
provider at each value of uDC.

In order to determine the nature of these multiple price equilibria in price
functions for each value of uDC, we take, for example, . In Figure
2A11.1 we can see the alternative of moving to another region dominates
the autarky option, and thus is the maximum price func-
tion that can be charged for the consumption of all types of local public
goods, in order to persuade individuals to stay in the region and to partic-
ipate in the consumption of the local public goods.

One possible equilibrium is the ‘maximum price equilibrium’ (MPE) for
the local service providers facing local competition (in this case, the
providers of local public-good type 1). In this equilibrium, local service
provider 11 and local service provider 12 will charge the highest prices
they can, and , respectively (in a continuous grey line in Figure
2A11.1), and thus the maximum price that local service provider 21 can
charge is derived from equation (2.127). Thus, the equilibrium price vector

, and the corresponding constraint
indirect utility achieved at equilibrium at each location will be given by:

(2A11.1)

(2A11.2)

(2A11.3)

(2A11.4)

where j is the specific type 1 facility chosen by the individual located at r.
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This equilibrium can be seen in Figure 2A11.1 where we have drawn
in a thick black dotted line, in a dotted and dashed black line

and in a dashed black line. At any other equilibrium, for ,
the prices that local service provider 11 and local service provider 12 can
charge will be lower. This equilibrium is also characterized by the fact that
the price function charged by the monopolist local service provider (in this
case the provider of local public-good type 2) is the lowest of all the possi-
ble equilibria, and . This means that at all of the pos-
sible equilibria, the monopoly local service provider will always obtain
positive profits, for these values of uDC.

We can see that if the exit option becomes less favourable, as in the
case of in Figure 2A11.1, the equilibrium price functions at MPE for
local service provider 11 and local service provider 12, will still be

, respectively, because their local competition prevents
them from charging higher prices, in spite of the fact that their distant com-
petition is now less intense. Therefore, local service provider 21 can use all
of its monopoly power and increase its equilibrium prices until each indi-
vidual obtains the lower utility . for all r, as
we can see in the figure.

Another possible equilibrium is the ‘minimum price equilibrium’ (mpe)
for the local service providers facing local competition (in this case, the
providers of local public-good type 1). In this equilibrium, local service
provider 11 and local service provider 12 charge the minimum prices they
can (in the sense that they just cover their costs), and thus the maximum price
that local service provider 21 can charge is the figure derived from equation
(2.127). We can see that there are multiple possible price levels for the local
service providers which satisfy the condition that local service provider 11
and local service provider 12 cover their costs, which means that �11��12
�0. One possible equilibrium is drawn in Figure 2A11.2 (for ), where

and are shown in a grey dashed line, in a dotted and
dashed black line and in a black dashed line, respectively. Thus, there is a
whole range of equilibrium price vectors ,
which can be characterized as follows:

(2A11.5)

(2A11.6)

(2A11.7)

, (2A11.8)

where j is the specific type 1 facility chosen by the individual located at r.
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However, these are only some of the whole range of possible equilibria
in price functions that exist for each uDC. The case in which local service
provider 21 charges a higher price than , and thus local service
provider 11 and local service provider 12 must charge lower prices than

, respectively, in order to guarantee that the individuals
obtain uDC and consume the local public goods, will also be an equilibrium.
It is also possible to have asymmetrical equilibria (an example of one pos-
sible asymmetrical equilibrium can be seen in Figure 2A11.2) and the equi-
librium price functions may also be discontinuous. The only element that is
common to all possible equilibria is that the utility obtained by the indi-
viduals at each location will be the same for all of them and will be at its
maximum between uDC and uA.

PMPE
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2 u�uDC�u

Let us now examine the nature of the price equilibria when the distant com-
petition utility increases from u, for example, to as can be seen in a thin
dotted line in Figure 2A11.3. In this case, the MPE can be seen in Figure
2A11.3, where we have drawn in a thick black dotted line,
in a dotted and dashed black line and in a dashed black line. Here
we see that when distant competition becomes intense, so that uDC�u, the
local monopolistic power enjoyed by each of the local service providers in
the region is now constrained by this distant competition, as seen in the case
with only one type of local public good. The local monopoly power of local
service provider 11 (and equivalently for local service provider 12) is now
restricted in the area r� [0, 1/2G1

1/2a�1/2]. This is because this was where it
could exploit its local monopoly power most effectively (recall that it could
offer the lowest utility at r�0, because this was the most distant location).

The maximum equilibrium price for local service provider 11,
(and equivalently for local service provider 12) will be equal

to , except in the region r � [0, 1/2G1
1/2a�1/2], where it will be lower,

because distant competition becomes relevant in this region. The minimum
equilibrium price for local service provider 21 that characterizes this equi-
librium, , will be smaller than at all locations in
this region. Thus, the equilibrium price vector 

and the corresponding constraint indirect utility achieved at equi-
librium at each location will be given by:

(2A11.9)

(2A11.10)

(2A11.11)

. (2A11.12)

As before, there are a whole range of price equilibria for (and thus
for each value of uDC) with lower values of and (not
necessarily symmetrical or continuous, as shown earlier) and higher values
of . We do not know which particular price equilibrium will
result. What we do know with certainty, however, is that the maximum
prices we observe for local service provider 11 and local service provider 12
at equilibrium, given , will be and , respec-
tively, and that the minimum price that local service provider 21 will be able
to charge at equilibrium will be . Thus, as uDC increases, thePMPE

21 (r, uDC
4 )

PMPE
12 (r, uDC

4 )PMPE
11 (r, uDC

4 )uDC
4
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4 )
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4 )
uDC

4
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PMPE
21 (r, uDC) � [PDC
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1j (r, uDC)]

PMPE
12 (r, uDC) � min[PLC

12 (r), PDC
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PMPE
11 (r, uDC) � min[PLC

11 (r), PDC
T (r, uDC)]

PMPE
21 (r)]

PMPE � [PMPE
11 (r), PMPE

12 (r),
PMPE

21 (r, u)PMPE
21 (r, uDC

4 )
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11 (r)

PMPE
11 (r, uDC

4 )

PMPE
21 (r)
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12 (r)PMPE

11 (r)
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4
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maximum equilibrium prices for local service provider 11 and local service
provider 12 will fall for some locations, and the minimum equilibrium price
for local service provider 21 will be reduced throughout the entire region.
At equilibrium, the utility for individuals will always be equal to uDC.

Note that the minimum equilibrium price for local service provider 21
has a limit, because it must guarantee that . This
implies that there is some value u for which the minimum equilibrium price
exactly covers the provision costs G2, .138

3 u�uDC� V*

Let us now see what happens when the distant competition becomes more
intense, where uDC�u, for example , as shown in thin dotted lines in
Figure 2A11.4. We see here that there is a whole range of MPE for a given
uDC, not just one as before. One possible MPE is given by 

and , as shown in the figure in a thick black dotted
line, in a dotted and dashed black line and in a dashed black line respectively.
We can verify that for these prices, �21�0. However, this is only one of the
possibilities. As stated earlier, there is a whole range of equilibrium price
vectors in this case, , which can be
characterized as follows:

(2A11.13)

(2A11.14)

(2A11.15)

. (2A11.16)

Accordingly, as distant competition increases beyond some level, the
number of possible equilibria is enlarged.

Note that the MPE in Figure 2A11.4 is the only MPE with continuous
price functions: ‘continuous MPE’ (CMPE). All other MPEs, for a given
uDC, will have discontinuous equilibrium price functions. We can also find
asymmetrical MPEs. As before, the only element common to all of the equi-
libria is the fact that the utility achieved by individuals at each location is
determined by the possible exit option, uDC, and not by the competition in
the region, because of the existence of one monopoly local service provider.

We can see that as uDC increases (for example, from u to in Figure
2A11.4), the slope of becomes smaller at the CMPE. As
before, a whole range of possible price equilibria exist between these
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extreme equilibrium prices, and we do not know which price equilibrium
will result. But what we do know with certainty is that the maximum prices
we observe for local service provider 11 and local service provider 12 in
equilibria with continuous price functions will be

respectively, and that the minimum continuous price func-
tions that local service provider 21 will be able to charge at equilibrium will
be .

When the utility offered by the exit option reaches its highest possible
value, uDC�V* (perfect distant competition), then the CMPE will appear
as shown in Figure 2A11.5, where and

, are drawn in a thick black dotted line, in a dotted and dashed
black line and in a dashed black line respectively.

This is the only continuous equilibrium that exists for uDC�V*. All the
other equilibria will have discontinuous equilibrium price functions, and
they may be asymmetrical. They can be characterized as follows:

(2A11.17)

(2A11.18)

(2A11.19)

(2A11.20)

(2A11.21)

(2A11.22)

, (2A11.23)

where j is the specific type 1 facility chosen by the individual located at r.
As before, the only element common to all equilibria is that the utility

achieved by individuals at each location is determined by the possible exit
option, uDC, and not by the competition in the region, because of the exist-
ence of one monopoly local service provider. Therefore, only when uDC�
V* will the equilibrium utility for each individual at each location be V*,
and thus the aggregate constraint indirect utility will be the maximum pos-
sible for this economy. Only in this case will the price equilibrium among
independent competing local service providers achieve the maximum pos-
sible utility for the individuals in the region. For any uDC�V*, any price
equilibrium among competing local service providers will result in a lower
utility for individuals, which will be equal to uDC.
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NOTES

1. ‘Uni-functionality of jurisdictions’ means that different local service providers provide
each facility of the various types of local public goods.

2. ‘De-localized membership’ means that individuals have the opportunity to choose the
local service provider they want independently of where they live.

3. For example, local public goods for which it pays for groups to consume collectively
(those with high fixed costs), but for which it is possible to exclude others from con-
suming the groups’ own units of the goods (such as school systems, domestic refuse col-
lection, collective transportation services and so on).

4. As explained in the general introduction, we refer to ‘local service providers’ rather than
‘local governments’ as providers of the local public goods, in order to clarify that there
is no political process involved in our analysis and that the only objective of the local
service providers in our setting is to maximize profits. This is the main difference com-
pared with the FOCJ concept, where voting is involved and there may be several objec-
tives. However, our analysis is valid even for political competition to the extent that
running public services is a source of tax income for any politician.

5. This situation is equivalent to those in which a delivery fee is charged for local public
goods supplied to residential locations (as with refuse collection), or in which the level
of service decreases with increasing distance (as with police protection).

6. Accordingly, local service providers can also be viewed as private firms that supply the
service.

7. When there are high costs involved in changing one’s place of residence, or the number
of competing regions is low and there are entry and exit barriers to the formation of
new jurisdictions, competition among regions will be very weak, and this will be
reflected in a very low utility level achievable in alternative regions. On the other hand,
where there is costless mobility of people among regions, and a large number of regions
exist, or there is free entry and exit in the formation of regions, competition among
regions will be very fierce, and we assume that the achievable utility in alternative
regions will be the highest possible within the economy in question (that is, the utility
obtained when the local public goods are provided efficiently, at the optimal allocation).

8. By ‘homogeneous local public goods’, we mean local public goods that are identical in
all aspects except for their location in space. In a spaceless framework, these local public
goods would be perfect substitutes.

9. In this setting, an allocation is identified principally by a number of facilities for each
type of local public good, in which each facility is described by its location, its number
of customers and the residential location of its customers (size of the jurisdiction or
market area). Moreover, an optimal allocation (or an efficient allocation) will be an
allocation for which welfare is maximized.

10. By ‘heterogeneous local public goods’, we mean local public goods offering different
services, which are to some degree complementary. We consider the extreme case of
local public goods that are perfect complements, such as schools and universities.

11. The use of a quasilinear utility function is explained in note 105 (Appendix 2A1), where
it is shown that our results do not change dramatically if other forms of utility func-
tions are used.

12. This situation is equivalent to those in which there is a delivery cost for local public
goods supplied to residential locations (as with refuse collection) or deterioration in the
level of service with increasing distance (as with police protection).

13. We call it a ‘constraint indirect utility function’ because it exhibits the additional con-
straint that the amount of each type of local public good is given.

14. Note that there is no political process like voting involved in the analysis and that the
only objective of the local service providers in our setting is to maximize profits.

15. Note that it is probable that m* is not an integer. Nevertheless and as we explain in
Appendix 2A1, we set this problem aside in the following analysis and assume that m*
is an integer.
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16. The determination of equation (2.14) is as follows: from Appendix 2A1 we can see that

Thus, substituting equation (2.10) into this expression, we obtain equation (2.14).
17. Equation (2.17) was obtained as follows. The aggregate constraint indirect utility of

providing the local public good in a collective manner will be higher than that obtained
under auto-provision if the cost of collective provision is lower than by auto-provision.
The minimum cost of providing the local public good in a collective manner is 
(this is the cost per individual on average, as we can see in equation (2.16)), and the cost
of auto-provision of the local public good is G. For the first cost to be lower than the
second, the following must hold: .

18. Formally, this means:

Using equation (2.14), we can obtain equation (2.18).
19. As we explained in the introduction, we assume that the objective of local service

providers is to maximize profits, because these entities are completely independent from
the central government and behave as private firms in this model.

20. Recall first, that the individuals in this model assume the transport costs. Alternatively
we could have supposed that the transport costs are internalized by the service
providers (as with refuse collection) or that the transport costs are represented as a
decreasing level of service with distance between the public facility and the beneficia-
ries’ residential location (as with police protection). In both cases, the results that we
obtained would not be changed.

Second, we assume that the local service providers are allowed to choose the price
structure they prefer (which means that they can also charge different prices for indi-
viduals coming from different locations, that is, they can charge discriminatory prices)
and that they can verify the location of origin of each individual.

21. The determination of equation (2.23) is as follows: V[r, P(r), G]�Y �t(r)�P(r)�
g(G) �uDC⇒(PDC(r, uDC)�Y �t(r)�g(G) �uDC. The determination of equation
(2.24) is as follows: V[r, P(r), G]�Y �t(r) �P(r)�g(G)�uA�Y⇒(PA(r, uA)�g(G)
�t(r). Note that, as we explain in Appendix 2A1, we assume that individuals have qua-
silinear preferences, represented by the following quasilinear utility function, u(z, G)�
z�g(G). This implies that the constraint indirect utility function for an individual
located at r, will be given by V[r, P(r), G]�z[r, P(r)]�g(G)�Y �t(r)�P(r)�g(G).

22. V* is given by equation (2.16) and corresponds to the highest constraint indirect utility
level that each individual can possibly achieve with the current resources, when staying
at the region and using the local public good.

23. We assume that g(G)�G a �0, which implies that uA�V*. Otherwise, it would be
preferable not to produce the local public good and remain in a situation of autarky. If
g(G)�G a �0, then the maximum price this monopoly local service provider can
charge is P*(r) (in Figure 2.1), which implies that the aggregate constraint indirect
utility achieved by the individuals under this system will be the maximum one.
However, in this case, individuals will obtain the same utility whether the local public-
good is provided or not. So, in order to guarantee that it is better to provide the local
public good, we consider local public goods for which g(G)�G a �0 rather than
g(G) �G a �0, as demonstrated in equation (2.18).

24. ‘Discriminatory pricing with respect to locations’ means that the local service provider
charges individuals different prices for using the facility, depending on where they come
from. Thus, individuals coming from nearer locations with respect to the facility must
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pay higher prices than those coming from more distant locations. Recall that in our
setting, the individuals face the transport costs and the prices correspond to those
charged by the local service provider at the facility location.

25. We assume that uA�V*, as explained above.
26. We assume that the cost of providing the local public good, G, has already been

incurred and so it is irrelevant for the decision of setting prices.
27. The determination of (2.30) is as follows: V[r, Pi(r)]�Y �ti(r)�Pi(r)�g(G)�uDC⇒

(r, uDC)�Y�ti(r)�g(G)�uDC. The determination of (2.31) is as follows: V[r,
Pi(r)] �Y�ti(r)�Pi(r)�g(G)�uA�Y ⇒ (r, uDC)�g(G)�ti(r). The determination
of (2.32) is as follows: V[r, Pi(r)]�Y�ti(r)�Pi(r)�g(G)�Y�tj(r)�Pj(r)�g(G)�

Vj[r, Pj(r)] ⇒ . In the market area of i, Pj(r)�0,
because it has no advantage with respect to i that allows it to charge positive profits, so

.
28. Alternatively, if we do not have de-localized membership and the two jurisdictions each

have a predefined territory occupied by individuals who are forced to patronize the local
public good of the jurisdiction where they live (as is normally the case in classical juris-
dictions), then each jurisdiction would face only distant competition, as in the case
where m�1, and the price equilibria would be like those shown in dotted lines in
Figures 2A3.1 and 2A3.2 (symmetrical for both facilities), where local service providers
would be restricted only by the distant competition and by customers’ possible choice
of remaining in autarky, as reflected by PA(r, uA) in a dashed line. Thus, de-localized
membership is crucial for guaranteeing a minimum utility level for individuals which is
higher than that of classical jurisdictions.

29. In Appendix 2A6 we show the nature of this price equilibrium and how it will depend
upon the disciplinary influence imposed on the local service providers by the two forces
of competition (distant and local competition, reflected by uDC and m, respectively).

30. As we can see in Appendix 2A3, u correspond to the maximum utility level represented
by the distant competition for which this restriction is not binding for the determina-
tion of the equilibrium prices.

31. We assume that uA�V*, as explained above.
32. This corresponds to the central location for the example in Appendix 2A3.
33. Equation (2.44) is given by the first line of equation (2A2.9), where we can see that the

borders of the region that the monopolist seeks to cover are determined by the loca-
tions where the prices it can charge in order to encourage people to participate in the
consumption of the local public good are zero. For farther away locations it would be
obliged to charge negative prices or in other words to pay people to participate. This
would obviously reduce profits.

34. Equation (2.47) is given by the second line of equation (2A2.9).
35. The fact that the distant competition restriction is not binding means that

for all of the relevant range. Thus, PE is described by equa-
tions (2.35) and (2.36).

36. Lederer and Hurter (1986) derived a similar result.
37. In a three-dimensional space, we can find locations (r1, r2) for which if r2 is held fixed,

r1 minimizes total transport costs (r1, r2), and if r1 is held fixed, r2 minimizes total trans-
port costs (r1, r2), but (r1, r2) may be different from (r1*, r2*), which are the locations
that minimize total transport costs globally. An example of a pair of locations with
these characteristics can be found in Lederer and Hurter (1986).

38. Of course, another school could be built at a different location and the one at the ori-
ginal location could be sold, but this undertaking would involve high costs. For
example, finding a buyer for the old school would be difficult, because the facility is spe-
cially designed for educational services, and thus changing its current use would be very
costly.

39. As we explained above, this change in the model is made only to avoid the special cases
that appear at the extremes of the interval, and thus to make every point in the region
equivalent. This allows us to concentrate on the general results.

PLC
i (r, uLC

j ) � PDC
i (r, uDC)

PLC
i {r, uj[r, Pj(r)]} � tj(r) � ti(r)

PLC
i {r, uj[r, Pj(r)]} � tj(r) � ti(r) � Pj(r)

PA
i

PDC
i
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40. Note that when technology is flexible, the equilibrium locations are the symmetrical
locations, as we explained above.

41. The determination of (2.53) is as follows: from the analysis above, we know
that , where j (with j� i and i, j�{1, 2, . . ., m}) is the jurisdi-
tion, different from i, with the smallest transport cost from r. Because locations
are are symmetrical at equilibrium and ri is normalized to 0,

(since rj�N/m when locations are
symmetrical).

42. This corresponds to the area (�rbBrb)�G in Figure 2A6.1.
43. Note that we defined PDC(r, uDC) as the price function that describes the maximum

prices that the local service provider can charge at each location in order to guarantee
to its customers the same level of utility that they could achieve at the distant region
(uDC) and so persuade them to remain in the region, and that we defined as
the price function that describes the maximum prices that provider i can charge at each
location, in order to prevent its customers from switching to other providers, when there
are m local service providers in the region.

44. As we can see in Figure 2A6.1, the determination of (2.62) is as follows: PLC(r0)�
PDC(r0). Because the local service providers are identical and are symmetrically dis-
tributed within the region, all their market areas will be identical at equilibrium and will
depend on m.

45. Equation (2.63) was obtained as follows. We can write equation (2.61) as the equilib-
rium profits of local service provider i in the absence of distant competition (�i(m))
minus the price decreases due to the existence of distant competition, represented by
uDC (area ABCD in Figure 2A6.1) and so:

, where and 
Therefore, using equations (2.57) and (2.62) we obtain equation (2.63).

46. Note that, in order to simplify the calculations, we specify x in equation (2A7.1).
47. For the following analysis we assume that the costs of changing a location are so high,

that once a location is chosen, it is impossible to change it.
48. Equation (2.68) was obtained as follows:

,

where and .
49. Note that is equivalent to the free-entry equilibrium number of local service

providers under flexible technology, , as we can see in equation (2A7.7).
50. In a symmetrical equilibrium, the equilibrium distance between the facilities will be

given by and given equation (2.69) we can obtain equation (2.70).
51. Note that this monopoly local service provider will appropriate all the benefits of the

optimal allocation, but welfare will be maximized (it is only a redistribution problem).
52. In Appendix 2A7 we can see the impact of the level of distant competition on 

and accordingly on .

53. The was obtained as follows:

, where and
. Specifying �e (uDC�V*)�0, we obtain the

minimum equilibrium .
54. As proposed by Prescott and Visscher (1977), it can be argued that firms enter in

sequence because some entrants become aware of a profitable market before others, or
they require longer periods of time in which to ‘tool up’.

55. If were not an integer, we would observe uniform spacing between local publicN�dmax
fix
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fix (uDC � V*) � 1
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goods, given by , except for that of the last provider, which would choose the loca-
tion at the centre of the remaining interval consistent with non-negative profits. In
this case, the equilibrium number of local service providers would be the integer in the
interval

.

That is, for example if N�14, and thus , and then the equilibrium
number of local service providers would be 4, and we would have |r2�r1|� |r1�r3|�4
and |r3�r4|� |r4 �r2|�3, if local service provider 3 had chosen to locate near local
service provider 1. It may also be that |r2�r1|� |r3�r2|�4 and |r3�r4|� |r4�r1|�3, if
local service provider 3 had chosen to locate near local service provider 2, rather than 1.

56. In this case the maximum distance between two local service providers without inviting
entry is given by in equation (2.71).

57. Even though the following analysis corresponds to the symmetrical free-entry location
price equilibria, the implications for the asymmetrical equilibria can be derived from it.

58. As we explained above, this change in the model is made only to avoid the special cases
that appear at the extremes of the interval, and thus to make every point in the region
equivalent. This allows us to concentrate on the general results.

59. Equation (2.81) was obtained as follows:

.

60. As noted above, this monopoly local service provider will appropriate all the benefits of
the optimal allocation, but welfare will be maximized (it is only a redistribution
problem).

61. The inefficiency generated by independent local service providers in this case will be
only excessive entry.

62. This price structure (Pi(r)) defines the prices charged by service provider i, at the point
where it locates its facility (ri). The specific price charged by it to each individual who
comes to its facility to consume the local public good provided there, can be different,
depending on the location of origin of each individual (r). This is why the price struc-
ture of each local service provider depends on r. Recall that the transport costs are
assumed by the individuals in this model. Alternatively we could have assumed that the
transport costs are internalized by the service providers or that the transport costs are
represented as a decreasing level of service with distance between the public facility and
the beneficiaries’ residential location. In both cases the results that we obtained would
not change.

63. In order to have positive demand, the maximum price that local service provider i can
charge at each location for one unit of the local public good is . This
is because the participation constraint must be satisfied, and thus V[r, Pi(r)]�Y�

ti(r) �Pi(r)�g(G)�uA�Y ⇒ Pi(r)�g(G)�ti(r) ⇒ .
64. As we explained above, this change in the model is made only to avoid the special cases

that appear at the extremes of the interval, and thus to make every point in the region
equivalent. This allows us to concentrate on the general results.

65. The number and locations of the local public goods chosen by this profit-maximizing
monopolist will be the same as those chosen by a region-wide planner whose objective
is to maximize the aggregate utility achieved by the N individuals living in the region,
subject to the resources constraint.

PT
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66. Despite the fact that the transport costs are borne by the individuals, the configuration
that minimizes total transport costs is the one that will provide maximum profits for the
monopolist, because individuals will then be willing to pay more for the local public
good, since they have to spend less for transportation.

67. In the case of an inelastic demand in our present setting, , the optimal number
of facilities will be given by equation (2.10), as before.

68. This is because its revenue function increases with price, as we can see in equation
(2A9.1).

69. Equation (2.90) was obtained as follows: if we normalize the location of the local public
good supplied by local service provider i to ri�0, then its profit function can be written
as:

,

where and . Solving the integral, we obtain:
. Under free entry and no location-specific fixed costs,

the equilibrium number of evenly spaced local service providers will be:
.

70. This is because mflexED can never be smaller than mED*, but it can be larger. To show
this, suppose that mflexED is less than m*, and thus we have insufficient entry. The fol-
lowing must then be true:

But this would contradict the condition on the parameters given by equation (2A9).
Therefore, we always have excessive entry in this case, as in the inelastic demand case.

71. Equation (2.94) was obtained as follows: in the case of price-responsive demand, the
profits that a new entrant can make, given m evenly spaced local service providers, will
be given by:

,

where and . Solving the integral, we
obtain: . Therefore, the minimum equilibrium number of
evenly spaced local service providers consistent with no entry will be given by:

.
72. This condition was obtained as follows:

.

73. This condition was obtained as follows:

.

74. Recall that in the inelastic demand case, the optimal number of local service providers
(m*) and the symmetrical equilibrium number of evenly spaced local public goods

m 
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under fixed technology ( ) were given by equations (2.10) and (2.69), respectively. On
the other hand, in the price-responsive demand case, the optimal number of local
service providers (mED*) and the symmetrical equilibrium number of evenly spaced
local public goods under fixed technology ( ) were given by equations (2.86) and
(2.95), respectively.

75. Here we are assuming that the value of the local public good to individuals, g(G), as
well as the individuals’ income, Y, are sufficiently high.

76. As explained above, in equilibrium they charge higher prices to individuals coming
from nearer locations to use the local public good, than to individuals located farther
away relative to it. This is because as the distance to the local public good increases, the
monopoly power of the local service provider decreases (local public goods become
better substitutes), and the equilibrium prices it can charge to the individuals located
there are reduced.

77. As before, we assume that space in the region is described by an interval [0, L].
78. Equations (2.98) and (2.99) were obtained as follows. For simplicity we assumed that

0 �r1�r2�L. In the present case, given the prices and locations of each facility, the
consumer who is indifferent between these two local public goods will be located at w,
which is determined by solving:

.

Thus, the profits of local service provider 1, depending on locations and prices, will
be given by:

.

Local service provider1 will choose a price that maximizes its profits, given the loca-
tions and the price set by the other local service provider, and thus:

.

This is equivalent for local service provider2:

.

Solving this system of equations, we obtain the equilibrium prices and the
corresponding market areas and profits for the given locations.

79. This is equivalent to the result derived by D’Aspremont et al. (1979) in the case of com-
peting firms.

80. Equations (2.100) and (2.101) were obtained as follows: in the case of local service
provider i, for wi�1, the utility of going to ri and ri�1 must be the same, and thus:

.

We can see that:

Similarly, for wi�1 we can see that:
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Thus,

.

This implies that:

81. Equation (2.102) was obtained by maximizing profits, given by equation (2.101), with
respect to price.

82. The proof of this can be found in Economides (1989).
83. As explained in the general introduction, ‘FOCJ’ refers to our interpretation of the

concept relative to the aspects of it that we considered.
84. Note that the assumption of perfect complementarities between types may be consid-

ered an extreme assumption and even unrealistic. Nevertheless, we use it as an instru-
ment that allows us to identify where the problems with a decentralized provision of
local public goods like FOCJ could be in order to take measures to solve them and so
improve such a system.

85. Note that we are focusing here on the possible consequences of a decentralized provi-
sion of local public goods on the utility levels of the individuals, but in terms of welfare
all the situations are equivalent, because the number of facilities and their locations are
given.

86. Equations (2.111) and (2.112) were obtained as follows. We earlier defined TTC(mi) for
i � {1, 2, . . ., K} as the total transport costs incurred in aggregate terms by individuals,
when there are mi facilities of local public-good type i located at the optimal locations,
as explained in Appendix 2A1. TTC(mi) was described by equation (2A1.18).
Accordingly, if K�2, the planner’s problem presented in equations (2.109) and (2.110)
can be written as follows:

.

From the FOC we obtain the optimal number of facilities of each type, given by equa-
tions (2.111) and (2.112), respectively.

87. The determination of equation (2.114) is as follows: we know that 

.

Hence, by substituting equations (2A1.18), (2.111) and (2.112) into this expression, we
obtain equation (2.114).

88. The determination of (2.125) is as follows: V[r, PT(r)]�Y�t21(r)�t1j(r)�PT(r)�
g(G1, G2)�uDC ⇒ (r, uDC)�Y�t21(r)�t1j(r)�g(G1, G2)�uDC. The determination
of (2.126) is as follows: V[r, PT(r)]�Y�t21(r)�t1j(r)�PT(r)�g(G1, G2)�uA�Y ⇒
(r, uA)�g(G1, G2)�t21(r)�t1j(r)�P1j(r).

89. We assume that g(G1, G2)�3G1
1/2a1/2�0, which implies that uA�V*. Otherwise, it

would be better not to produce the local public goods and remain in autarky.
90. The determination of (2.127) is as follows: V[r, P21(r)]�Y�t21(r)�t1j(r)�P21(r)�
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P1j(r)�g(G1, G2)�uDC ⇒ PDC(r, uDC)�Y�t21(r)�t1j(r)�P1j(r)�g(G1, G2)�uDC.
The determination of (2.128) is as follows: V[r, P21(r)]�Y�t21(r)�t1j(r)�P21(r)�
P1j(r)�g(G1, G2)�uA�Y ⇒ PA(r, uA)�g(G1, G2)�t21(r)�t1j(r)�P1j(r).

91. This can be seen in the fact that an increase in the price charged by local service
provider21 reduces the price that local service provider11 can charge.

92. This can be seen in the fact that an increase in the price charged by local service
provider12 increases the price that local service provider11 can charge.

93. In Appendix 2A11 we determine u.
94. Note that ‘classical all-purpose jurisdictions’ refer to the Tiebout concept of jurisdic-

tion, which was explained in the general introduction. The municipalities of Santiago
are similar to this concept of jurisdiction, as stated above.

95. These other dimensions of competition are beyond the remit of the analysis presented
here.

96. Note that in the case of educational systems, we can observe some price discrimination
among different locations. For example, many universities charge differentiated fees to
local and foreign students, with higher rates for foreign students. In this case, price dis-
crimination operates in the opposite direction from that seen in our model of competing
local service providers. This implies that for these universities, price discrimination is not
a response to spatial competition but is a result of other forces, such as cooperation (col-
lusion), the opportunity for price discrimination in segregated markets and so on.

97. This is the case, for example, with the technology used for collective transportation ser-
vices such as buses and taxis. In this case, there may be high fixed costs involved in
acquiring the buses and taxis that serve a specific area, but these vehicles can easily be
reallocated to other areas if necessary, at almost no cost. Thus, if competition in one
region is too intense, the local service provider offering the transportation services can
easily (in terms of cost) reallocate its buses to another region where it can achieve higher
profits. Another example of a local public good with no location sunk cost technology
is a refuse collection service.

98. This is the case, for example, with schools. Once they are located at a point in space, it
would be very costly to change their location. Of course, a new school could be built at
another location and the one at the original location could be sold, but high costs would
be involved in this undertaking. For example, finding a buyer for the old school would
be difficult, because the facility is specially designed for educational services, and thus
changing its current use would be very costly.

99. Recall that in the classical all-purpose jurisdictions (or Tiebout’s jurisdictions), which
provide all types of local public goods (as do Santiago’s municipalities), the overlap-
ping of jurisdictions is not possible, because each one has a territorial monopoly over
its region, so all the people living there are forced to pay taxes to it and use the services
it provides.

100. Of course the individuals will get a low level of utility, because of the high prices
charged by this monopolist, but the level of welfare will be maximized, because the
number and locations for the local public goods are optimal.

101. Quasilinear utility functions are commonly used, particularly in problems related to the
provision of public goods, because they are very easy to work with. At any rate, the
results that follow do not change dramatically if other forms of utility functions are
used. If, for example, we use a Cobb–Douglas utility function, u(z, G)�z	 G�, the
optimal location for one facility from the planner’s viewpoint would also be the centre
location, as we see below. In this case, the planner’s problem would be:

s.t. �
N

r�0

�(r)dr � G.

Maxr1
 �

N

r�0

[Y � a(|r � r1| ) � �(r)]	G� dr
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Replacing the restriction in the function and solving the integrals, we can express the
maximization problem as follows: . The

FOC will be given by: �(�)/�r1�G�(�aN�2ar1)
	. From here, we can see that

.
102. Recall that z�Y�a(|r�r1|)��(r), which describes the amount of income that is left

free for an individual located at r for consumption of the composite good, after travel-
ling to the chosen facilities providing the local public good and paying the tax or fee
charged by the planner at r in order to finance it. This implies that the aggregate con-
straint indirect utility function will be given in this case by:

103. This was obtained as follows. Replacing equation (2A1.6) in (2A1.5) and solving the
integrals, we can express the maximization problem as:

. The FOC will be given by: �(�)/�r1�(�aN�2ar1)�0. We can
then see that .

104. This was obtained as follows. Substituting equation (2A1.10) into (2A1.9) and solving
the integrals, we can express the maximization problem as:

.

From the FOC, we obtain the following:

and

.

From this system of equations we obtain and 

105. The FOC in this case is:

From here we obtain m*�(1/2)[(a/G)]1/2N.
106. Recall that the parameter � � [0, 1] reflects the level of competition presented by other

regions for the analysed region. A higher value of � reflects more intense competition
from other regions. Hence, ��0 reflects no competition from other regions, which
would imply extremely high mobility costs, and ��1 reflects perfect competition from
other regions.

107. We assume that individuals have quasilinear preferences, represented by u(z, G)�z�
g(G), where z�Y�t(r)�P(r) and that the transportation cost for an individual located
at r and patronizing a facility located at r1 is given by t(r)�a (|r�r1|), where we nor-
malized r1�0.

We assume that there is an adequate potential market on both sides of the facility, so
that the market borders are symmetrical to the facility, �rbl�rbr, and rb is then deter-
mined as follows: PE(rb)�0. Equation (2A2.10) was determined as follows:

�(·)
�m1

� �1
4
 
N2

m2
1

  a � G� � 0

(3�4)L.
r2* � (3�4)N �r1* � (1�4)N � (1�4)L

�(·)
�r2

� ��
3
2

 ar2 �
1
2

  ar1� � 0 ⇒ r2 � 2N � 3r2

�(·)
�r1

� ��
3
2

 ar1 �
1
2

 ar2� � 0 ⇒ r2 � 3r1

Maxr1,r2�YN �
3
4

 ar2
1 �

3
4

 ar2
2 �

a
2

 r1r2 �
a
2
N2 � ar2N � 2G � Ng(G)�

r1* � N�2 � L�2
(a�2)N2 � G � Ng(G)]

Maxr1
[YN � ar1N � ar1

2 �

�
N

r�0

V(·)dr �  �
N

r�0

[Y � a(|r � r1| ) � �(r) � g(G)] dr.

r1* � N�2 � L�2

Maxr1
G�[YN � ar1N � ar2

1 � (a�2)N2 � G]	

196 Competition in the provision of local public goods



.

108. By the ‘size of the region’ we mean both physical extent and number of individuals
living there. This is because, as we explained above, each point in space is identified with
one individual, and so L�N.

109. For these prices, the local service provider will get zero profits, because its revenues just
cover its costs, G. This is verified in the figure, where the area under Pi*(r, V*) corre-
sponds to G.

110. The fact that the competing local service providers charge mill prices at equilibrium for
some regions is explained by the asymmetrical structure of space in models à la
Hotelling (1929), with the presence of endpoints. In a symmetrical space, such as the
Salop circle (1979), the equilibrium prices will involve discrimination for the whole
region.

111. In order to simplify the following analysis, we assume that the exit option dominates
the autarky option (uDC�uA�Y). ‘Flexible technology’ refers to the local service
provider’s opportunity to relocate its local public good without incurring any addi-
tional costs.

112. Although this figure shows the situation under the presence of distant competition, it
also serves to show the relationship between the profits of local service provider 1, the
transportation costs involved in patronizing facility 2, t2(r) and TTC(r1, r2) in the
absence of distant competition.

113. Fixed technology refers here to the situation in which it is very costly for a local service
provider to change its local public goods’ location and corresponding market segment
once it has been chosen.

114. We did not include the fixed costs here, because these have already been incurred.
115. Here we assumed that all the fixed costs are sunk costs and must then be incurred again

if the local public goods’ location is changed.
116. V*�Y�G1/2a1/2�g(G) is the constraint indirect utility achieved by each individual at

the optimum in this economy, as shown in equation (2.16).
117. The distant competition utility u is the maximum utility that can be achieved in another

region that does not affect the monopoly power of a given number of local service
providers in the analysed region. If uDC is equal to or less than this, the distant compe-
tition restriction will be irrelevant for the determination of equilibrium prices and the
corresponding equilibrium number of local service providers in the analysed region.
This utility corresponds to that obtained at ri�0, in the absence of distant competi-
tion. In this case, , and so the indirect utility will be given
in this case by equation (2A7.6).

118. Equation (2A8.1) was obtained as follows. As explained in the chapter, if locations are
fixed and symmetrical, the most profitable location for an entrant (re) will be the mid-
point between two existing facilities in the region. Thus, if we normalize location re�0,

,

where

, , and 

119. Equation (2A8.2) was obtained as follows:
120. The distant competition utility u is the maximum utility that can be achieved in another

region, which does not affect the equilibrium prices for an entering local service
provider. Note that this utility is different from the one in equation (2A7.6).

121. Recall that V* is the constraint indirect utility achieved by each individual at the
optimum in this economy, which is given by equation (2.16). So, .x*(uDC � V*) � a
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122. Recall that m* was given by equation (2.10).
123. Recall that for G�100, N�1000 and a�9, the optimal number of local public goods,

m*�150.
124. Equation (2A9.1) was obtained as follows:

.

125. Equation (2A9.5) was obtained as follows:

126. The impact of transportation costs on revenues is given by �Ri(r)/�ti(r)��1/g(G). So,
as g(G) increases, the impact of transportation costs on revenues is reduced.

127. Equation (2A9.7) was obtained as follows: replacing m* in the profit function of the
monopolist, we get �(m)�N�{aG/[g(G)]} N. In order for it to be worthwhile for the
monopolist to provide the local public goods, these profits must be positive.

128. We assumed that the technology of the local public goods is flexible and that the exit
option (distant competition) is not present, in order to simplify the analysis and con-
centrate on the general results.

129. Recall that in this case, space in the region is described by the interval X�(0, L).
130. Recall that in this case, space in the region is described by a circle of perimeter L.
131. To provide an idea of the main points of the proof, we sketch out its central arguments

here. As shown in previous sections, the optimal allocation is characterized by a number
of local public goods (m) and their corresponding locations in the region that minimize
social total cost (STC), which is given by STC�TTC�mG. We show that for a given
m, the symmetrical locations of local public goods minimize total transport costs and
are in this sense the optimal ones. The same is valid for the case of quadratic transport
costs. Hence, in the case of quadratic transport costs, total transport costs for m local
public goods at the symmetrical locations are given by:

The STC of the provision of m facilities is then given by: STC�TTC�mG�
(aL3/12m2)�mG. Accordingly,

.

132. As before, we assume that space in the region is described by an interval [0, L].
133. As before, we assume that space in the region is described by a circle of perimeter

L rather than an interval [0, L]. This change in the model is made only to avoid
the special cases that appear at the extremes of the interval and thus to make
every point in the region equivalent, which allows us to concentrate on the general
results.

134. This is because, as explained for the case of two competing local service providers, the
equilibrium locations of competing local service providers offering local public goods
with flexible technology and under the possibility of discriminatory pricing are inde-
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pendent of the specific form of the transport-cost function. So, in the case of quadratic
transport costs, the equilibrium locations will be the symmetrical locations, as in the
case of linear transport costs (Appendix 2A4).

135. Equation (2A10.3) was obtained as follows: as in the linear transport-cost case, the
maximum prices that local service provider i can charge at each r within its market area
are those that make individuals indifferent to the choice of patronizing the second-
nearest provider of the local public goods. This implies: Y�Pi�ar2�g(G)�Y�
a(d � r)2�g(G) ⇒ Pi(r)�ad2�2adr.

136. Equation (2A10.4) was obtained as follows:

.

137. It can be seen that, the free-entry equilibrium number of local service providers under
quadratic transport costs (given by equation (2A10.5)) is higher than the one under
linear transport costs (given by equation (2A7.7)), as explained above.

138. In order to calculate u, we must find some x (as shown in Figure 2A11.3), for which:
x(2ax)�4G1, which implies x�2 G1 a� . So will be equal to the utility achieved
at r�2G1 a� , where P21(r�2G1 a� )�2 G1 a . Therefore, we can see that �Y�

(1 �2 )G1 a �g(G1,G2).
1
2

1
2

3
2

uDC1
2

1
2

3
2

1
2

1
2

1
2

1
2

uDC1
2

1
2

1
2

�EDQ
i (d) � 2�

d
2

0

PEDQ(r)dr � G �
ad3

2
� G

Competing jurisdictions for the provision of local public goods 199



3. Cooperation between competing
jurisdictions

3.1 INTRODUCTION

One alleged problem of a system of uni-functional competing jurisdictions
involves coordination among the large number of jurisdictions. Many
critics of FOCJ1 argue that there should be some coordination among these
entities. As we explained in Chapter 2, pure competition among FOCJ2

may fail to achieve an optimal allocation of local public goods under some
circumstances.

For example, when for one reason or another, local service providers have
to charge mill prices (that is, the price at the point of service is the same for
all individuals, regardless of where they live), the efficient locations may not
be an equilibrium under a system of competing local service providers. This
is because under mill pricing, local service providers must charge the same
price for all locations, and thus, in order to relax price competition, they
will seek to locate as far away as possible from their competitors, at
inefficient locations.3 Another example of a failure of competition in this
setting is the possible excessive or insufficient entry of local service
providers, resulting in the corresponding excessive or insufficient capacity
of local public goods in the region.4

Accordingly, the absence of coordination among FOCJ may lead to
inefficiencies such as inefficient location choices for the local public goods or
excessive or insufficient entry of local service providers, with a correspond-
ingly reduced level of welfare.

The proponents of this type of competition among local service
providers argue that coordination among FOCJ often makes sense, and
it is also possible if required; rf
however, it is not always desirable. They
maintain that coordination among local service providers (or govern-
ments) is not good in itself, but often leads to the formation of a cartel
among the members of the classe politique, which they can use to evade,
or even exploit, the population’s wishes (Frey and Eichenberger, 1995;
Frey, 1997).

In this chapter, we address the question of cooperation among FOCJ in
order to shed some light on the possible benefits and problems arising from
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cooperation among these entities, and analyse the equilibrium allocation of
a system of FOCJ characterized by cooperation, in order to compare this
equilibrium allocation with that achieved under competition and with the
optimal allocation.

Structure of the Chapter

This chapter is structured as follows. In Section 3.2, the model is presented.
For our analysis we use the framework presented in the previous chapter
for the case of homogeneous local public goods. There, once local service
providers decide to enter the local public goods market, they must make
decisions about two variables: the location of their facility and the prices
they will charge their customers. Here, we focus exclusively on the price and
location choices of two local service providers already in the region. By
cooperation among local service providers, we mean that local service
providers reach agreements together as to their locations and/or prices. Two
possible forms of cooperation between local service providers are analysed:
partial cooperation and full cooperation.

By, ‘partial cooperation’ we mean that local service providers choose
some of their decision variables (here, their locations or prices), in a coop-
erative manner and the other variables in a non-cooperative manner. We
analyse the case in which local service providers choose their locations non-
cooperatively, but they are aware that after choosing their locations, they
will cooperate in the area of prices. We make this assumption in order
to examine whether cooperation in pricing, by reducing price competi-
tion, may solve the problem of inefficient location choices (maximum
differentiation) that emerges under full competition and mill pricing, as
explained in the previous chapter.

By, ‘full cooperation’ we mean that local service providers choose all
their decision variables in a cooperative manner. In our setting, this means
that providers agree about both their locations and prices. Nevertheless, we
should distinguish between full cooperation among uni-functional local
service providers and the case of a monopoly provider (or monopoly
local government) operating several facilities in the region. A monopoly
provider will choose its locations and prices so as to maximize the aggre-
gate profits of all facilities, because it owns all of them. However, even
under full cooperation, providers are still independent units, and they can
break their agreements at any time, if this would maximize their individual
profits.

In Section 3.3, the case of partial cooperation is analysed. In order to
analyse the equilibrium allocation under partial cooperation, we investigate
the case of two existing local service providers, which simultaneously select
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their locations at the beginning of the timeframe in a non-cooperative
manner. Once chosen, these locations are permanently fixed, but local
service providers will then choose prices at each of an infinite succession of
time periods. We are interested in the equilibrium behaviour when providers
cooperatively arrange a trigger strategy equilibrium in prices, and they
select their locations knowing that a particular such trigger strategy equi-
librium will ensue.

In the first part of Section 3.3, the equilibrium locations are analysed
under the assumption of an asymmetrical geographical structure, such as
the Hotelling setting. We also analyse the case of mill pricing.

We shall see that there are two opposing forces in this framework when
a local service provider chooses its location under partial cooperation,
taking the location of the other as given. On the one hand, moving closer
to the competitor will bring a higher proportion of profits in the single-shot
equilibrium and thus a higher share of the cooperative profits, giving an
incentive to move closer. On the other, moving too close to the competitor
may mean moving away from the efficient locations (those which minimize
total transport costs and thus maximize total cooperative profits), and
therefore this will reduce the total amount of the cooperative profits. We
can expect that, in a Hotelling setting, these two opposing forces may lead
to a location equilibrium between that of minimum differentiation (both
facilities located at the centre of the region at L/2) and the efficient one
(at L/4 and 3L/4, which are those that minimize total transport costs), and
in this sense improve welfare in comparison to pure competition (where we
get maximum differentiation, at 0 and L, as explained above), since total
transport costs will be reduced. Nevertheless, we shall see that minimum
differentiation is the only equilibrium under partial cooperation. Thus, in
both cases, namely under competition and under partial cooperation, the
equilibrium locations will be inefficient when the providers charge mill
prices in this setting, and they will be equivalent in terms of welfare (total
transport costs will be identical in both cases).

However, as we saw in Chapter 2, under competition, discriminatory
pricing leads to an equilibrium with efficient locations. Thus, we might
hypothesize that discriminatory pricing could also change the minimum
differentiation equilibrium result under partial cooperation and could also
lead to efficient equilibrium locations for the local public goods. The
inefficiency problem would originate from the charging of mill prices, and
not from the presence of partial cooperation. Nevertheless, and as we shall
show, the opportunity to charge discriminatory prices does not change the
equilibrium locations existing under partial cooperation with mill pricing,
and therefore the equilibrium locations will also be those of minimum
differentiation in this case. This implies that partial cooperation will always
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be inefficient in this framework, and that discriminatory pricing will lead to
the efficient locations only if partial cooperation is ruled out.

Minimum differentiation seems to be a robust equilibrium outcome
under partial cooperation, which implies that partial cooperation is always
inefficient in this setting. Nevertheless, we should note that this strong argu-
ment is based on the very specific geographical structure of the Hotelling
model, featuring the presence of endpoints, which gives each provider the
incentive to fight to obtain a larger captive market than the other, in order
to enjoy higher bargaining power and thus a higher proportion of the coop-
erative profits.

It is true that the Hotelling setting may be an appropriate one for the
description of differentiated product markets. If we take the classical
example of two producers of a lemon-flavoured soft drink, such as Sprite
and Seven-Up, which differ from each other in the sweetness of the product
(with location 0 being a product without sugar and location 1 the sweetest
product), and we assume that consumers are uniformly distributed in the
unit interval with respect to their preferences for sweetness, it is clear that
these endpoints will never meet, and thus, given the location of the com-
petitor, a firm will increase its captive market if it moves nearer to it.

However, in other contexts, the initial asymmetry of space in models
such as Hotelling’s may not be the best way to represent the real forces of
competition. In a geographical context, for example, if we consider com-
petition in global markets, we may find that space is continuous rather
than having endpoints, and thus when a multinational firm decides where
to install a plant, it must consider, aside from other variables, that if it
moves nearer to the competitor’s location and its corresponding local
market, it will gain additional customers from its competitor at that end
of the market, because they are now relatively nearer to it, but on the
other hand it will lose some customers at the other end of the market,
because they will now be relatively farther away from it and closer to the
competitor.

Thus, in the second part of Section 3.3, we consider partial cooperation
in a model where space is symmetrical, in the sense that it does not have end-
points, in order to examine whether the outcome of minimum differentiation
is also robust to changes in the geographical structure of the model. We will
see there that with a symmetrical geographical structure, competition and
partial cooperation will lead to the same location choices at equilibrium
under both mill and discriminatory pricing, which are the optimal locations.

In general, we shall see that under the assumption of a symmetrical geo-
graphical structure such as the Salop setting, we always obtain efficient equi-
librium location choices for the local public goods by the local service
providers. The problem of inefficient equilibrium location choices arises
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when there is some hinterland to be captured. As mentioned above, within
such an asymmetrical geography, discriminatory pricing with respect to
location can help solve this problem and achieve the optimal location choices
at equilibrium, if competition is guaranteed and partial cooperation is ruled
out. However, a discriminatory price policy is usually difficult to implement
in practice.5 Thus, in many cases local service providers must charge mill
prices. Hence, under an asymmetrical geographical structure, competition
and partial cooperation will both lead to inefficient location choices.

Could full cooperation lead to the optimal allocation of local public
goods in this case? We address this question in Section 3.4. Normally, we
would expect that full cooperation would be equivalent to a monopoly
situation, and it can be seen that within both symmetrical and asymmetri-
cal geographical structures and under both price regimes, a monopoly
local service provider would choose the optimal locations for its local
public goods in order to maximize its profits, and would therefore be
efficient in this sense. Friedman and Thisse (1993) argue that, in a
Hotelling-type model with quadratic transportation costs, the equilibrium
locations under mill pricing and full cooperation with equal profits are the
efficient locations.

Accordingly, in our setting, this would imply that full cooperation
among local service providers in an asymmetrical geography with mill
pricing should lead to the efficient location choices for their local public
goods at equilibrium, and in this sense it would imply an increase in
efficiency in comparison with competition (where we obtain the inefficient
location choices of maximum differentiation) or with partial cooperation
(where we get minimum differentiation) under mill pricing. Nevertheless,
and as we show in this chapter, full cooperation is not completely equiva-
lent to the case of a monopoly local service provider, as explained above.
Under mill pricing, full cooperation can lead to inefficient location choices
within an asymmetrical space, as competition and partial cooperation
would also do under mill pricing in such a setting.

Under full cooperation, local service providers will still be independent
units, and thus once the locations of their local public goods are chosen in
a cooperative manner, assuming that they are difficult to modify once
chosen,6 the providers may still deviate from the agreement in the area of
pricing, because prices can easily be changed. If the penalty for deviating
from the cooperative price agreement is very high, there will be no incentive
to deviate from the cooperative optimal prices (that is, the prices that maxi-
mize cooperative profits at a given location pair) once locations have been
chosen, and thus local service providers will cooperatively choose the loca-
tions that will maximize the optimal cooperation prices, as a monopolist
would do, and these will be the efficient locations. What happens, however,
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if the penalty for deviating from the cooperation price agreement is very
low? It is probable that in these cases the cooperative optimal prices will no
longer be sustainable at any location pair, and thus local service providers
will have to consider this when cooperatively choosing locations and prices.

If the penalty for deviating from the cooperative price agreement is very
high, as reflected in a relatively high value of the discount parameter, full
cooperation with optimal prices will be sustainable at any location pair
chosen cooperatively by the local service providers. Thus, they will choose
the locations that maximize their cooperative profits, which are the efficient
locations, as Friedman and Thisse argue. But if the penalty for deviating
from the cooperative price agreement is very low, as reflected in a relatively
low value of the discount parameter, full cooperation with optimal prices
will not be sustainable at all locations, and it may not be sustainable at the
efficient locations. Therefore, in order to choose the location pair that maxi-
mizes their cooperative profits, local service providers will have to look for
a location pair that will bring the highest possible sustainable cooperative
profits, given such a low discount parameter. In the case of relatively low
discount parameters, sustainable cooperative profits will be maximized at
locations farther from the efficient ones, and for low enough values of the
discount parameter, at equilibrium we obtain maximum differentiation
under full cooperation, as we did under competition. Thus, for a low dis-
count parameter, competition, partial cooperation and full cooperation all
lead to inefficient location choices for local public goods under mill pricing
and an asymmetrical space, which are equivalent in terms of welfare (total
transport costs are identical in all three cases).

Finally, in Section 3.5, we offer some concluding remarks.

3.2 THE MODEL

In this chapter we use almost the same model as that described in
Chapter 2, featuring two local service providers which have to choose the
locations and prices for their local public goods in a region. We consider
only the case of homogeneous local public goods. Thus, both local public
goods are identical. However, in order to simplify the analysis and make it
more general, in this chapter we shall make some minor modifications.

As before, space in the region is described by the interval X�(0, L) in the
case of an asymmetrical space as in the Hotelling model, and by a circle of
perimeter L, in the case of a symmetrical space as in the Salop model, where
at each point r�X the amount of land is L(r)�1. Space is considered to
be homogeneous except for the presence of the facilities offered by each
local service provider, which are each located at one specific location rj

Cooperation between competing jurisdictions 205



where j � {1, 2}. Without loss of generality, we take r1�r2 throughout the
chapter. We assume that N identical individuals are uniformly distributed
throughout the region, that they are fixed to their locations, and that L� N.
There is a reservation price denoted by v. In order to enjoy the local public
goods, an individual located at r must travel to a single selected facility. The
full price to an individual located at r who chooses facility j is:

, (3.1)

where Pj is the price charged by local service providerj at each r,7 and tj(r)
is the travel cost for an individual located at r and patronizing facility j.
In the case of mill pricing, we assume quadratic transportation costs,

, in order to guarantee the existence of a price equilibrium
with positive prices for any location pair.8 In the case of discriminatory
pricing, this existence problem does not exist, and thus we assume linear
transportation costs in that case, so that . Each individual
will choose the facility with the lowest full price, if that full price does not
exceed the reservation price v.

As in the previous chapter, we assume that each local service provider
selects its prices and locations so as to maximize its profits, but unlike
the previous case, we assume that it has zero production costs. For the
given locations and prices of the local public goods offered by both local
service providers, the profits of local service providerj in competition will
be given by:

, (3.2)

where Pj is the price structure chosen by the local service providerj,
j �{1, 2}, P�(P1, P2) is the vector describing the price structure chosen by
each local service provider, and Xj(P)�X corresponds to the interval
describing the location of the individuals choosing to patronize facility j
(the market area), given P. In the case of mill pricing, the prices will not
depend on distance, and thus , where is the total
demand experienced by local service providerj.

3.3 PARTIAL COOPERATION

In this section, we analyse the equilibrium allocation of a system of FOCJ
under partial cooperation (that is, the non-cooperative choice of locations
followed by cooperative pricing), in order to compare these equilibrium
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allocations with those achieved under competition and with the optimal
allocation.

For this purpose, we investigate the case of two existing local service
providers which simultaneously select their locations at the beginning of
the timeframe in a non-cooperative manner. Once chosen, these locations
are permanently fixed, but the local service providers will then choose
prices at each of an infinite succession of time periods. We are interested in
the equilibrium behaviour when local service providers cooperatively
arrange a trigger strategy equilibrium. They will select their locations
knowing that a particular such trigger strategy equilibrium will ensue.

The trigger strategy equilibrium that we use is as follows. The coopera-
tive prices chosen will be those that maximize common cooperative profits
(these would be the same prices chosen by a monopoly local service
provider with two facilities at the given locations) and they will split these
profits in the same proportion as at the single-shot non-cooperative equi-
librium (for their given locations). This sharing rule appropriately reflects
the relative power of the local service providers in our model. 9

Given the trigger strategy described above, if r1�r2, the profits of local
service provider 1 and local service provider 2 under partial cooperation
will be given by:

(3.3)

where �k represents the total cooperative profits (these are equal to the
maximum profits a monopoly local service provider with two facilities at
the given locations can achieve), and � is given by:

(3.4)

where are the equilibrium profits for local service providerj at the single-
shot non-cooperative equilibrium (for their given locations). If r1�r2, they
will split the total cooperative profits in equal parts.

In all of the following sections, ‘cooperation’, refers to partial
cooperation.

Asymmetrical Geographical Structure: The Hotelling Setting

Mill pricing
In this section, we analyse the case of partial cooperation in a Hotelling-style
model under mill pricing.10 We shall see that in this case, the equilibrium
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locations will be inefficient and will be characterized by minimum
differentiation (that is, both facilities at the centre of the region).

Characterization of the single-shot non-cooperative equilibrium As
explained in Chapter 2, the equilibrium prices, market areas, demands and
profits at the single-shot non-cooperative equilibrium as a function of loca-
tions are given by equations (2.98) and (2.99). We can see that both 
and fall as r1 rises, and both fall as r2 falls. Thus, in the single-shot equi-
librium, local service providers increase their profits as they move farther
apart, and so the equilibrium locations in this case are those of maximum
differentiation, 0 and L, respectively.

We assume that v/a is large enough so that local service providers
compete for all points in space, implying that for each provider alone, it will
always be profitable to cover the entire market. Therefore, throughout our
analysis, we assume that:11

. (3.5)

Cooperative profits Let us now investigate the nature of the cooperative
profits for each local service provider, and (equation (3.3)). Given
the trigger strategy equilibrium described above, providers will be inter-
ested in the total amount of the cooperative profits, , as well as in the
proportion of profits they would gain in the single-shot equilibrium,
because this will determine the share of the total cooperative profits they
will obtain. In this case, if r1�r2, � and the corresponding share of the
cooperative profits for local service provider 1 and local service provider 2,
respectively, will be given by:

(3.6)

. (3.7)

As mentioned earlier, if r1�r2, they will split the total cooperative profits
in equal shares.
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We can see that if r1�r2, � increases with r1, which implies that if
local service provider 1 moves nearer to its competitor, the share of the
cooperative profits it obtains will increase.12 We can also see that � increases
with r2, and thus if local service provider 2 moves closer to its competitor,
the share of the cooperative profits it obtains will also increase. Thus, if
total cooperative profits were independent of location, both local service
providers would have incentives to move closer to each other.

However, as we explain in Appendix 3A1, total cooperative profits
depend on the locations of the local service providers, and therefore this
effect must also be considered by providers when choosing a location.

The results of Appendix 3A1 can be summarized as follows:

Result 3.1 Under mill pricing, total cooperative profits (�K) are maxi-
mized when local service providers place their facilities at the efficient loca-
tions, r1�L/4 and r2�3L/4, respectively.

We can then see that if r1�r2, the cooperative profits obtained by each local
service provider for given locations will be given by:13

(3.8)
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If r1�r2, the cooperative  profits obtained by each provider at given loca-
tions will be given by:

. (3.9)

We now examine how the cooperative profits for each provider will
depend upon the facilities’ locations.

COOPERATIVE PROFITS WHEN r1�r2 Two forces determine the cooperative
profits of local service provider 1 depending on its location, given r2 (and
equivalently for local service provider 2), if r1�r2. On the one hand, as we
explained earlier, �[�/(1��)]/�r1�0 for all location pairs, which means
that , implying an advantage for local service provider 1 if it
moves closer to local service provider 2. We call this the ‘bargaining power
force.’

On the other hand, we can see that or or
, depending on locations, which means that ,

and , respectively. Given r2,
if moving closer implies a decrease (increase) in total trans-

port costs. Generally, if the locations of local public goods are very far from
each other, moving nearer will imply a reduction in total transport costs,
and thus . However, if the locations of the local public goods
are already close to each other, moving even closer will increase total trans-
port costs, and thus .14 This will give the local service providers
an incentive to move closer to the efficient locations. We call this the
‘efficiency force.’

In order to determine the net effect of these two forces in equation (3.8),
we start by analysing the case in which r2�L and r1�0, and examine the
incentives for local service provider 1 to move closer to local service
provider 2, which means discovering the conditions required so that

.
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in opposite directions. On the one hand, moving towards local service
provider 2 increases the share of cooperative profits gained by local service
provider 1, but on the other, moving towards local service provider 1
decreases total cooperative profits. We can see that in this case, the bar-
gaining power effect will always offset the efficiency effect, if v/a is large
enough so that:

. (3.10)

Thus, if v/a satisfies condition (3.10), , and therefore local
service provider 1 will increase its cooperative profits if it moves closer to
local service provider 2.

If we now analyse the case in which r2�L, we find that the condition on
v/a, so that the bargaining power effect always offsets the efficiency effect
and thus , is relaxed. This implies the following result:

Result 3.2 Under mill pricing, if the facilities are located at different loca-
tions (r1�r2) and the reservation price is relatively high with respect to
transport costs so that , local service provider 1 (local service
provider 2) will increase its partial cooperative profits if it moves closer to
local service provider 2 (local service provider 1).15

COOPERATIVE PROFITS WHEN r1�r2 We now examine how the cooperative
profits for both local service providers depend upon location, if they are at
the same location. It is clear that when r1�r2, the profits for both local
service providers in the one-shot equilibrium will be identical and equal to
zero, and thus, given our trigger strategy equilibrium, under cooperation
they will split the total cooperative profits into two equal halves. Let us see
what happens to the cooperative profits of local service provider 1 (and
equivalently for local service provider 2) if it deviates from this location.
Three cases will arise, depending on the initial locations r1�r2.

The first case is when r1�r2�L/2. Here we can see that increases
if local service provider 1 moves away, choosing a location r1�r2��, where
� is positive and very small. This is because at r1�r2�� the total coopera-
tive profits are nearly unchanged, but the proportion that local service
provider 1 now obtains from them is greater than 1/2, because it now has a
bigger captive market to its left, and thus higher bargaining power. If it
moved in the other direction and chose the location r1�r2��, its cooper-
ative profits would be smaller than at r1�r2, because the total cooperative
profits are nearly unchanged, but the proportion of them that it now
obtains is lower than 1/2. In this case, it would have a smaller captive market
and thus less bargaining power than at r1�r2.

�K
1

v�a � 7.6L2

��K
1 ˛��r1 � 0

��K
1 ˛��r1 � 0

v
a

� 7.6˛L2
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The second case is when r1�r2�L/2. Here, as in the previous analysis,
increases if local service provider 1 moves away, choosing the location

r1�r2��.
The final case is when r1�r2�L/2. In this case, decreases if local

service provider 1 moves away from local service provider 2 in either direc-
tion. Accordingly, we can summarize the findings in the following result:

Result 3.3 Under mill pricing, and if the reservation price is relatively high
with respect to transport costs so that , if r1�r2�L/2 the
partial cooperative profits for local service provider 1 (and equivalently for
local service provider 2) will increase if it moves away and chooses a loca-
tion r1�r2��, if r2�L/2, and r1�r2�� if r2�L/2, where � is very small
and positive. If r1�r2�L/2, then partial cooperative profits for local
service provider 1 (and equivalently for local service provider 2) will
decrease if it moves away from local service provider 2.

Existence of a unique, inefficient equilibrium Given Results 3.2 and 3.3,
we can show that only one possible location equilibrium exists under coop-
eration, and that is the one of minimum differentiation, .
On the one hand, locations for which r1�r2 will not be equilibrium loca-
tions, because local service provider 1 and local service provider 2 will
always have incentives to move nearer to each other, as shown in Result
3.2. On the other hand, all locations at which r1�r2�L/2 are not equilib-
rium locations, because both local service providers will have an incentive
to move a small distance away from their competitor, in the direction of
the larger captive market, as shown in Result 3.3. The only location pair at
which no provider has an incentive to choose another location under coop-
eration is that of minimum differentiation, at the centre of the market.
Thus:

Result 3.4 Under mill pricing, given that the reservation price is relatively
high with respect to transport costs so that , if a partial coop-
erative equilibrium exists, it is unique and occurs at the centre of the region
at .

In Appendix 3A2 we describe this locational duopoly as a repeated game,
in which the local service providers share a common discount parameter,
�� ]0, 1]. As explained in detail there, the following result can be derived:

Result 3.5 Under mill pricing and given that the reservation price is rela-
tively high with respect to transport costs so that and that the
discount parameter is relatively high so that , a partial cooperative� � 1

2

v˛� ˛a � 7.6L2

r1* � r2* � L˛�2

v˛� ˛a � 7.6L2

r1* � r2* � L˛� ˛2

v�a � 7.6L2

�K
1

�K
1
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equilibrium exists, which is unique and occurs at the centre of the region at
.

Discriminatory pricing
In the previous section, we saw that under mill pricing and partial cooper-
ation, the equilibrium locations are those of minimum differentiation (both
local public goods placed at the centre of the region). We already know that
the equilibrium locations under mill pricing and competition are those of
maximum differentiation (both local public goods placed at the borders of
the region). Thus, under both competition and partial cooperation, the
equilibrium locations will be inefficient16 as well as equivalent in terms of
welfare (total transport costs will be the same in both cases) when mill
prices are charged in this setting.

However, as we saw in Chapter 2, discriminatory pricing under competi-
tion leads to an equilibrium with efficient locations (at 1/4 and 3/4, which
are those that minimize total transport costs). Thus, we may postulate that
discriminatory pricing might also change the minimum differentiation
equilibrium result under partial cooperation and in this case also lead to
efficient equilibrium locations for the local public goods. The inefficiency
problem would originate from the charging of mill prices and not from the
existence of partial cooperation.

Nevertheless, as we show in the following section, the opportunity to
charge discriminatory prices does not change the equilibrium locations
existing under partial cooperation with mill pricing, and thus the equilib-
rium locations will also be those of minimum differentiation in this case.
This implies that discriminatory pricing will lead to the efficient locations
only if partial cooperation is not possible.

Characterization of the single-shot non-cooperative equilibrium The equi-
librium prices, market areas and profits at the single-shot non-cooperative
equilibrium as a function of locations are given by:17

(3.11)�LC
1 � r1(r2 � r1) a � �r2 � r1

2 �2
a

X1 � �0, r1 �
r2 � r1

2 �

PLC
1 (r) �	 

 t2(r) �  t1(r) if   0 �  r � r1 �
r2 � r1

2
 

0 if r1 �
r2 � r1

2
�  r �  L

r1* � r2* � L˛� ˛2
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(3.12)

We assume that v/a is large enough so that local service providers compete
for all points in space, implying that for each provider alone, it will always
be profitable to cover the entire market. Thus, throughout this analysis we
assume that:18

. (3.13)

We can see in equations (3.11) and (3.12) that if both local service
providers were located in the same place, they would have no relative advan-
tage compared to the other, and thus equilibrium prices and profits would
be zero under competition. Only the distance between them gives each
some relative advantage with respect to the other, allowing them to charge
positive prices in some areas.

As we have shown in Chapter 2, local service providerj, in order to maxi-
mize its profits, will choose a location that minimizes total transport costs,
given the location of the other local service provider. Thus, the efficient
locations (L/4, 3L/4), which are those that minimize total transport costs,
represent an equilibrium in this case. This is different from the result in the
case of mill pricing under competition, where the only equilibrium loca-
tions were those of maximum differentiation (at 0 and L).

This can be seen in Figure 3.1. Given r2�3L/4, if local service provider 1
chooses to locate at r1�2L/4, its profits will be given by the area 0ABC. If
it moves away from local service provider 2 and chooses a location such as
r1
�L/4, its profits will be given by the area 0DEF, which is larger than the
area 0ABC. But if it moves even farther away from local service provider 2,
choosing a location such as r1��0, its profits will be given by the area 0GH,
which is smaller than the area 0DEF. In the case of mill pricing, local
service providers can always increase their profits if they move away from
their competitors.

v
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� L

�LC
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Thus, discriminatory pricing will solve the problem of inefficient loca-
tions chosen by competing local service providers under mill pricing, by
inducing them to choose the efficient locations.

Would discriminatory pricing, then, also lead to efficient location choices
under partial cooperation?

Given the trigger strategy equilibrium described earlier, local service
providers will be interested in the proportion of profits they would gain in
the single-shot equilibrium, because this will determine the share they will
obtain of the total cooperative profits. In this case:

. (3.14)

We can see here that in terms of its share of cooperative profits, given r2,
local service provider 1 will always benefit from moving closer to local service
provider 2 (increasing r1), as in the case of mill pricing, because the propor-
tion of its profits at the single-shot equilibrium increases, thus increasing the
share it will obtain from the cooperative profits. The same argument is valid
for provider 2. Therefore, if the total amount of cooperative profits were
independent of location, both providers would have incentives to move
towards each other. However, as we shall see next, total cooperative profits
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P: Prices

r: Locations
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 r1
 r1 r2

Figure 3.1 Profits for local service provider 1 for different locations
(r1, r
1 and r1�), given that local service provider 2 is located at
r2�3L/4.



do depend on the locations chosen by providers, and thus, a move to the right
by local service provider 1 (nearer to local service provider 2) may result in its
gaining a higher share of total cooperative profits, but it may also lead to a
reduction in total cooperative profits if it means moving away from the
efficient locations, and this may leave the provider with smaller profits than
atamoredistant location.Thus,wecanexpect that these twoopposingforces
will form an equilibrium at some location pair between the optimal locations
(L/4 and 3L/4) and the minimum differentiation locations (with both facili-
ties at the centre of the market, at L/2).

Cooperative profits In order to investigate the nature of the cooperative
profits for each local service provider, given the trigger strategy equilibrium
that we used as described above, let us first examine the total cooperative
profits, �K. In Figure 3.2, we can see the prices a monopoly provider with two
local public goods at r1 and r2 would charge in order to maximize its profits,
which we denote by PK(r). Thus, in order to maximize total cooperative
profits, these would be the prices that each provider (local service provider 1
and local service provider 2) will set under cooperation, given r1 and r2, and
thus the total cooperative profits will be given by the total area under PK(r):19

. (3.15)

In cooperation, each of the local service providers will obtain a portion
of these total cooperative profits, which we denote by and , respec-
tively, with . These shares will be in the same proportion as
the profits in the single-shot game. Thus, the profits each provider will
obtain under cooperation as a function of their locations are given by the
following expressions:

(3.16)
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We now want to see how the cooperative profits for both local service
providers will depend upon their locations.

COOPERATIVE PROFITS WHEN r1�r2 If r1�r2, we can see in equation (3.16)
the two forces that determine the cooperative profits for local service
provider 1, depending on its location, given r2 (and equivalently for local
service provider 2). On the one hand, as in the case of mill pricing, we
observe the bargaining power force. We can see that �(��1��)/�r1�0 for all
location pairs, which means that , implying an advantage for
local service provider 1 if it moves closer to local service provider 2.20 On the
other hand, we can also note the presence here of the ‘efficiency force.’ We
can see that , or , depending on the
locations, which means that , and ,
respectively. Given r2, if moving closer implies a
decrease (increase) in total transport costs. Generally, if the locations of
local public goods are very far from each other, moving closer will cause a
reduction in total transport costs, and thus . But if the locations
of the local public goods are already very close together, moving even closer
will increase total transport costs, and so .21 This will give the
local service providers an incentive to move closer to the efficient locations.

In order to understand the meaning of equation (3.16) and to see how
these two forces interact with each other in determining the cooperative
profits of local service provider 1 in relation to the given locations (and
equivalently for local service provider 2), we analyse this situation in
Appendix 3A3.

We can see in the appendix that the bargaining power force always dom-
inates the efficiency force, and thus a local service provider will always have
an incentive to move nearer to another provider, if the reservation price is
relatively high with respect to the transport costs and so the following con-
dition is satisfied:

. (3.17)

Accordingly, we can summarize the findings in the following result:

Result 3.6 Under discriminatory pricing, if r1�r2 and the reservation
price is relatively high with respect to the transport costs so that v/a�4.5L,
local service provider 1 (local service provider 2) will increase its partial
cooperative profits if it moves closer to local service provider 2 (local service
provider 1).

COOPERATIVE PROFITS WHEN r1�r2 We now examine how the cooperative
profits for both local service providers depend upon location, if they are at

v
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the same location. This analysis is identical to the one in the case of mill
pricing, which was explained in detail above. Thus, we go directly to the
result.

Result 3.7 Under discriminatory pricing and if the reservation price is rel-
atively high with respect to transport costs so that v/a�4.5L, if r1�r2�L/2
the partial cooperative profits for local service provider 1 (and equivalently
for local service provider 2) will increase if it moves away, choosing the loca-
tion r1�r2��, if r2�L/2, and r1�r2��, if r2�L/2, where � is positive and
very small. If r1�r2�L/2, then the partial cooperative profits for local
service provider 1 (and equivalently for local service provider 2) under dis-
criminatory pricing will decrease if it moves away from local service
provider 2.

Existence of a unique inefficient equilibrium Given Results 3.6 and 3.7, we
can show that only one possible location equilibrium exists under cooper-
ation, and that is the one with minimum differentiation, , as
in the case of mill pricing. On the one hand, locations where r1�r2 will not
be equilibrium locations, because local service provider 1 and local service
provider 2 will always have an incentive to move closer to each other, as
shown in Result 3.6. On the other, all locations at which r1�r2�L/2 are not
equilibrium locations, because each local service provider will have an
incentive to move slightly away from its competitor, in the direction of the
larger captive market, as shown in Result 3.7. The only location pair at
which no local service provider has an incentive to choose another location,
under partial cooperation, is that of minimum differentiation, at the centre
of the market. Thus:

Result 3.8 Under discriminatory pricing and given that the reservation
price is relatively high with respect to transport costs so that v/a�4.5L, if
a partial cooperative equilibrium exists, it is unique and occurs at

.

Equivalent to the case of mill pricing, in Appendix 3A2 we describe this
locational duopoly as a repeated game, in which the local service providers
share a common discount parameter, � � ]0, 1[. As explained in detail there,
the following result can be derived:

Result 3.9 Under discriminatory pricing and given that the reservation
price is relatively high with respect to transport costs so that v/a�4.5L and
that the discount parameter is relatively high so that ��1/2, a partial coop-
erative equilibrium exists, which is unique and occurs at .r1* � r2* � L˛�2

r1* � r2* � L˛�2

r1* � r2* � L˛�2
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Accordingly, the strategic aspect with respect to cooperation dominates,
contributing to the result of minimum differentiation. Thus, in spite of the
opportunity for price discrimination, the equilibrium locations under
partial cooperation are inefficient, as in the case of mill pricing. The advan-
tages of minimum differentiation at the centre under partial cooperation
are the access to hinterlands of equal size, as well as the potential to impose
substantial penalties for deviation from the cooperative outcomes. In order
to distinguish between the role of the hinterland and the disciplinary role
of potential penalties, we now analyse a setting without a hinterland, in
which space is symmetrical, that is, the Salop setting.

Symmetrical Geographical Structure: The Salop Setting

As discussed in the previous sections, minimum differentiation seems to be
a robust equilibrium outcome under partial cooperation. Nevertheless, and
as we noted earlier, this strong argument is based on the very specific geo-
graphical structure of the Hotelling model, featuring the presence of end-
points, which gives local service providers the incentive to fight to obtain a
larger captive market than the other, in order to enjoy higher bargaining
power and thus a higher proportion of the cooperative profits.

Thus, we should consider partial cooperation in a model where space is
symmetrical, in the sense that it does not have endpoints. To that end, we
consider a model similar to that of Salop (1979) and Economides (1988), the
significant difference being that here we allow for partial cooperation among
local service providers. As expected, and as we show in the following section,
we can see that in such a symmetrical space, the outcome of minimum
differentiation from partial cooperation under mill pricing no longer holds,
and that the equilibrium location choices will be those of maximum
differentiation (at the symmetrical locations), which are also the efficient
ones. This holds even in competition, which similarly contradicts the result
of inefficient equilibrium locations under mill pricing in a Hotelling context.
As we shall see, this is also true for price discrimination. Thus, in this
context, competition and cooperation under both price regimes will lead to
the same result, which is the choice of the optimal locations at equilibrium.

In this case, with the absence of a hinterland, the share of the coopera-
tive profits obtained by each local service provider at equilibrium will
always be 1/2, independent of their location, because at any location pair,
no local service provider will have an advantage over the other (since there
is no captive market or hinterland). When a local service provider moves
nearer to its competitor, its gains on one side of the market are the same as
its losses on the other side. Thus, assuming that cooperation is sustainable,
if total cooperative profits did not depend upon location, providers would
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be indifferent to their locations. However, total cooperative profits do, of
course, depend upon location, and thus, given the location of the other, a
local service provider will choose the location that minimizes total trans-
port costs, in order to maximize total cooperative profits and therefore its
own cooperative profits. This implies that the efficient locations will be the
equilibrium locations in this context.

Mill pricing
In this section we analyse the case of partial cooperation with mill pricing
in a Salop-style model. We shall see that the equilibrium locations are those
of maximum differentiation (at the symmetrical locations), which are also
the efficient ones.

Characterization of the single-shot non-cooperative equilibrium Given
prices and locations, under competition, the market areas and correspond-
ing demands and profits of local service provider 1 and local service
provider 2, respectively, are given by:22

(3.18)

(3.19)

where d is the distance between r1 and r2, to the right of local service
provider 1; (L �d) is the distance to the left of local service provider 1; w1
is the location of the individual indifferent to the choice between local
service provider 1 and local service provider 2, to the left of local service
provider 1; and w2 is the location of the individual indifferent to the choice
between local service provider 1 and local service provider 2, to the right of
local service provider 1, as we can see in Figure 3.3.

We assume that v/a is large enough to ensure that the providers compete
for all points in space, implying that for each provider alone, it will always
be profitable to cover the entire market. Therefore, throughout the analysis
we assume that:23

. (3.20)
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The equilibrium prices, market areas, demands and profits at the single-
shotnon-cooperativeequilibriumasafunctionof locationwillbegivenby:24

(3.21)

(3.22)

. (3.33)

We can see that in a state of competition, the profits of each local service
provider will be maximized when d�L/2.25 Thus, the symmetrical locations
are a single-shot non-cooperative equilibrium. As we saw in Chapter 2, the
symmetrical locations are those that minimize total transport costs, and
thus for two existing local service providers, the symmetrical locations are
the efficient ones.

Here we can see that the profits in the single-shot non-cooperative equi-
librium will always be equal, independent of location. This implies that, in
this case:

(3.24)

. (3.25)

Therefore, given the trigger strategy equilibrium described earlier, both
local service providers will obtain half of the total cooperative profits at
equilibrium, independent of their locations.

Cooperative profits Let us now investigate the nature of the cooperative
profits for each local service provider, and . From equations (3.24)
and (3.25), we know that they will be given by:
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Figure 3.3 Location of a consumer indifferent to the choice of patronizing
local public good1 at r1 or local public good2 at r2, which is
represented by w1 and w2, in the Salop setting



Given the trigger strategy equilibrium used above, the cooperative prices
that will be set by each provider (local service provider 1 and local service
provider 2) in cooperation, given r1 and r2, will be identical to the prices that
would be chosen by a monopoly provider with local public goods at r1 and
r2 in order to maximize its total profits.

Accordingly, and as we explain in detail in Appendix 3A4, the coopera-
tive profits of each local service provider will be given by:

. (3.27)

Existence of an efficient equilibrium From equation (3.27) it can be seen
that the cooperative profits of each local service provider are maximized
when d�L/2, and therefore each provider, given the location of the other,
will seek to locate its facility at the opposite side of the market area in order
to maximize its cooperative profits. Thus, we can summarize the findings as
follows:

Result 3.10 In the absence of a hinterland, under mill pricing and assum-
ing that the reservation price is relatively high with respect to transport
costs so that v/a�3/4 L2, if a partial cooperative equilibrium exists, it is
unique and occurs at the efficient locations, d*�L/2.

Result 3.10 implies that, in a symmetrical space such as this one, the
outcome of minimum differentiation under partial cooperation and mill
pricing no longer holds, and that the equilibrium location choices will be
those of maximum differentiation (at the symmetrical locations), which are
also the efficient ones. We have seen that this holds in competition as well,
which contradicts the result of inefficient equilibrium locations under mill
pricing in a Hotelling context.

As explained earlier, in this case with its absence of a hinterland, the
share of the cooperative profits obtained by each local service provider at
equilibrium will always be , independent of location. This is because at
any location pair, neither local service provider will have an advantage
over the other (there is no captive market or hinterland). When a local
service provider moves nearer to its competitor, its gains on one side of
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the market are the same as its losses on the other. Thus, if total coopera-
tive profits did not depend upon location, providers would be indifferent
to their location. However, total cooperative profits do in fact depend
upon location, and thus, given the location of the other, a provider will
choose the location that minimizes total transport costs, in order to maxi-
mize total cooperative profits and therefore its own cooperative profits.
This implies that the efficient locations, those of maximum differentiation
(at the symmetrical locations), will be the equilibrium locations in this
setting.

In Appendix 3A5 we describe this locational duopoly as a repeated
game, in which the local service providers share a common discount para-
meter: � � ]0, 1[. As explained in detail there, following result can be
derived:

Result 3.11 In the absence of a hinterland, under mill pricing and assum-
ing that the reservation price is relatively high with respect to transport
costs so that v/a�3/4 L2 and that the discount parameter is relatively high
so that

,

a cooperative equilibrium exists, which is unique and occurs at the efficient
locations, d*�L/2.

We have seen that by changing our assumption from a Hotelling defini-
tion of space to a symmetrical space, the result of minimum differen-
tiation under partial cooperation changes dramatically, and we obtain
maximum differentiation under partial cooperation. As stated above, in
this case of a symmetrical space, the equilibrium locations under cooper-
ation and under competition are the same, and they are also the efficient
locations. Thus, the presence of a hinterland is crucial to the result of
inefficient location choices under competition and partial cooperation
with mill pricing.

Discriminatory pricing
In this section, we analyse the case of partial cooperation in a Salop-style
model with discriminatory pricing. We shall see that the equilibrium loca-
tions are also those of maximum differentiation (the symmetrical locations)
in this case.
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Characterization of the single-shot non-cooperative equilibrium The equi-
librium prices, market areas and profits at the single-shot non-cooperative
equilibrium as a function of location are given by:26

(3.28)

,

where tj(r) is always the shortest distance to local public goodj; d is the dis-
tance between r1 and r2, to the right of local service provider 1; (L�d) is
the distance to the left of local service provider 1; w1 is the location of the
individual indifferent to the choice between local service provider 1 and
local service provider 2, to the left of local service provider 1; and w2 is the
location of the individual indifferent to the choice between local service
provider 1 and local service provider 2, to the right of local service
provider 1, as we can see in Figure 3.4.

We assume that v/a is large enough so that the local service providers will
compete for all points in space, implying that for each provider alone, it will

�LC
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2 �
ad
2

 (L � d)

Xi � X2 � [w1, w2] ⇒ DLC
1 � DLC
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L
2
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j (r) �  

ti(r) �  tj(r) if r � Xj 
0 if r � Xi

P: Prices

ad

d

r1 r2w1 w2 r: Locations

Figure 3.4 Equilibrium prices at the single-shot non-cooperative
equilibrium as a function of location under price discrimination
in the Salop setting



always be profitable to cover the entire market. Thus, throughout the analy-
sis we assume that:27

. (3.29)

We can see that if both providers are located at the same place (d�0), they
will have no relative advantage over each other, and thus equilibrium prices
and profits will be zero.

As in the case of mill pricing, we can see that under competition, the
profits of each provider are maximized when d�L/2.28 Thus, the symmet-
rical locations are a single-shot non-cooperative equilibrium, as in the case
of discriminatory pricing. In Chapter 2, we showed that the symmetrical
locations are those that minimize total transport costs, and thus, for two
existing providers, the symmetrical locations are the efficient ones.

As in the mill-pricing case, we can see that the profits in the single-shot
non-cooperative equilibrium will always be equal, independent of location.
This also implies in this case that:

(3.30)

. (3.31)

Therefore, given the trigger strategy equilibrium described above, both
local service providers will obtain half of the total cooperative profits at
equilibrium, independent of their location.

Cooperative profits Let us now investigate the nature of the cooperative
profits for each local service provider, and . From equations (3.30)
and (3.31), we know that they are given by:

. (3.32)

Given the trigger strategy equilibrium used above, the cooperative prices
that each local service provider (local service provider 1 and local service
provider 2) will set in cooperation, given r1 and r2, will be identical to the
prices chosen by a monopoly local service provider with local public goods
at r1 and r2 in order to maximize its total profits.

In Figure 3.5 we can see the prices that would be chosen by a monopoly
local service provider with two local public goods at r1 and r2 in order to

�K
1 � �K

2 �
1
2

�K

�K
2�K

1

�

1 � �
�

1
1 � �

�
1
2

� �
�LC

1

�LC
2

� 1

v
a

�
L
2

226 Competition in the provision of local public goods



227

ad

d

P
: P

ri
ce

s

v

a
L

–
d

2

(L
–

d)
2

v 
–

a
L

–
d

2
v 

–
a

d 2
v 

–
a

L 2a
L 2

a
d 2

r:
 L

oc
at

io
ns

r 1
r 2

w
2

w
1

F
ig

ur
e 

3.
5

P
ri

ce
s 

se
t 

by
 e

ac
h 

lo
ca

l s
er

vi
ce

 p
ro

vi
de

r 
un

de
r 

pa
rt

ia
l-

co
op

er
at

io
n,

gi
ve

n 
th

at
 t

he
ir

 fa
ci

lit
ie

s 
ar

e 
lo

ca
te

d 
at

r 1
an

d 
r 2,

r e
sp

ec
ti

ve
ly



maximize its profits, which we denote by PK(r). Thus, the total area under
PK(r) will give total cooperative profits:29

(3.33)

Accordingly, the cooperative profits of each provider will be given by:

. (3.34)

Existence of a unique and efficient equilibrium From equation (3.34) we
can see that, as in the case of mill pricing, the cooperative profits of each
local service provider are maximized when d�L/2, and thus each provider,
given the location of the other, will seek to place its facility at the opposite
side of the market in order to maximize its cooperative profits. Therefore,
we can summarize the findings as follows:

Result 3.12 In the absence of a hinterland, assuming discriminatory
pricing and that the reservation price is relatively high with respect to trans-
port costs so that v/a�L/2, if a partial cooperative equilibrium exists, it is
unique and occurs at the efficient locations, d*�L/2.

Thus, by changing our assumption from a Hotelling definition of space
to a symmetrical space without the presence of a hinterland, independent
of the price regime, we obtain maximum differentiation under partial
cooperation.

Note that in this case of a symmetrical space, as in the case of mill
pricing, the equilibrium locations are the same under partial cooperation
and under competition, and they are the efficient ones.

In Appendix 3A6 we describe this locational duopoly as a repeated game,
in which the local service providers share a common discount parameter:
�� ]0, 1[. As explained in detail there, the following result can be derived:

Result 3.13 In the absence of a hinterland, assuming discriminatory
pricing and that the reservation price is relatively high with respect to
transport costs so that v/a�L/2 and that the discount parameter is rela-
tively high so that ��1/2, a cooperative equilibrium exists which is unique
and occurs at the efficient locations, d*�L/2.

We have seen here, as in the case of mill pricing, that the equilibrium loca-
tions under partial cooperation within a symmetrical geography will be
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those of maximum differentiation (the symmetrical locations), which are
also the efficient ones. Therefore, when there is no hinterland, competition
and partial cooperation will lead to the same result under both price
regimes, which is the optimal location choice at equilibrium.

3.4 FULL COOPERATION

As discussed in the previous section, within a symmetrical geography, the
equilibrium location choices of the local service providers for their local
public goods will be efficient. This holds both under competition and under
partial cooperation, as well as under both price regimes, mill and discrim-
inatory pricing. The problem of inefficient equilibrium location choices
arises in the presence of some hinterland to be captured.

We have seen that within such an asymmetrical geography, discrimina-
tory pricing with respect to location can help to solve this problem and
achieve the optimal location choices at equilibrium, if competition is
guaranteed and thus partial cooperation is impossible. However, a dis-
criminatory price policy is usually difficult to implement in practice. On
the one hand, there can be technical problems in implementing it. For
example, it can be difficult to verify customers’ addresses, and people will
have incentives to claim that they live farther away in order to obtain
lower prices. On the other hand, there may also be political problems in
implementing this policy, because price discrimination is generally seen as
‘unfair.’ Thus, it is likely that local service providers will have to charge
mill prices.

As argued by Friedman and Thisse (1993), in a Hotelling-style model,
the equilibrium locations of two firms under mill pricing and full coopera-
tion with equal profits will correspond to the efficient locations, 1/4 and 3/4,
respectively. Thus, in our setting, full cooperation of local service providers
within an asymmetrical geography and mill pricing should lead to the
efficient location choices for their local public goods at equilibrium, and in
this sense, full cooperation will lead to an increase in efficiency in com-
parison with competition (where we obtain the inefficient location choices
of maximum differentiation) or with partial cooperation (where we get
minimum differentiation) under mill pricing. This seems to be a plausible
result, because full cooperation appears to be equivalent to a monopoly
situation, and we can show that a monopolist will always choose the
optimal locations for its local public goods in order to maximize its profits
in this setting.

Nevertheless, we should bear in mind that in spite of their full coopera-
tion, the local service providers will still be independent entities, and thus,
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once the locations of their local public goods are chosen in a cooperative
manner, assuming that these are difficult to change once selected,30 they
may still deviate in the area of prices, because prices can easily be changed.
If the penalty for deviating from the cooperative price agreement is very
high, there will be no incentive to deviate from the optimal cooperation
prices (that is, the prices that maximize cooperative profits at a given loca-
tion pair) once the locations are chosen, and thus local service providers
will cooperatively choose those locations which maximize optimal cooper-
ation prices, as a monopolist would do, and these are the efficient locations.
However, what happens if the penalty for deviating from the cooperative
agreement is very low? It is probable that in those cases, the optimal coop-
erative prices will no longer be sustainable at any location pair, and thus
local service providers must take this into account when cooperatively
choosing their locations and prices. Could this imply that the equilibrium
location choices under full cooperation in this case would be different from
the efficient locations?

In order to analyse this question, we examine the equilibrium allocation
of a system of FOCJ characterized by full cooperation and mill pricing, in
order to compare these equilibrium allocations with those achieved under
competition and partial cooperation as well as with the optimal allocation.
We investigate the case of two existing local service providers, which coop-
eratively select the locations of their local public goods at the beginning of
the timeframe. Once chosen, these locations are permanently fixed, but the
providers will cooperatively choose mill prices at each of a infinite succes-
sion of time periods. We also examine the equilibrium behaviour of the
providers in this setting.

We shall see that if the penalty for deviating from the cooperative price
agreement is very high, as reflected in a relatively high value of the discount
parameter, full cooperation with optimal pricing will be sustainable at any
location pair chosen cooperatively by the local service providers. Thus, they
will choose the location pair that maximizes their cooperative profits, which
represents the efficient locations, as argued by Friedman and Thisse.
However, if the penalty for deviating from the cooperative price agreement
is very low, as reflected in a relatively low value of the discount parameter,
full cooperation with optimal pricing will not be sustainable at all locations,
and it may not be sustainable at the efficient locations. Thus, in order to
choose the location pair that maximizes their cooperative profits, local
service providers will have to find a location pair that results in the highest
possible sustainable cooperative profits, given this low discount parameter.
We see that when the discount parameters are relatively low, sustainable
cooperative profits will be maximized at locations farther away from each
other than the efficient ones, and when the values of the discount parameter
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are low enough, at equilibrium maximum differentiation under full cooper-
ation, as under competition, will be obtained.

We show that for low values of the discount parameter, the incentives to
deviate in pricing, for a given discount parameter, decrease as the distance
between the two local public goods increases, implying that the maximum
sustainable cooperation prices that local service providers can agree to
charge will increase with the distance between them. The explanation for
this is as follows. As providers cooperatively choose to locate farther away
from each other, two effects can be noted on their incentives to deviate in
pricing. The first is that profits under competition increase, which implies
an increase in the incentive to deviate in pricing, because the penalty for
deviating is less severe. But there is also a second effect, which is that the
profits from deviating are reduced when the providers cooperatively choose
to locate at more distant locations, and thus deviation in price becomes less
attractive. This is because when the local public goods are located far from
each other, the mill price that must be charged by one local service provider
in order to underbid the other and obtain all of the market is very low,
because transportation costs are very high. This effect will lead to a reduc-
tion in the incentive to deviate in price. We show that with a low discount
parameter, this second effect outweighs the first, and thus the maximum
sustainable cooperative prices that providers can agree to charge increase
with the distance between them.

As stated earlier, if the discount parameter is very low, local service
providers will cooperatively choose locations farther away from each other
than the efficient locations, in order to maximize sustainable cooperative
profits. If the discount parameter, �, is higher than some threshold level, ,
then the equilibrium locations under full cooperation will be the efficient
ones. However, if , then the equilibrium locations under full coopera-
tion will be inefficient, and the local will cooperatively choose locations that
are farther away from each other than the efficient locations. As � decreases,
the distance between the two local public goods at equilibrium will increase,
and if , then the equilibrium locations will be those of maximum
differentiation under full cooperation. Therefore, for lower values of the
discount parameter, the equilibrium locations under mill pricing and full
cooperation will generally be inefficient.

Characterization of the Single-shot Non-cooperative Equilibrium

Chapter 2 showed that the equilibrium prices, market areas, demands and
profits at the single-shot non-cooperative equilibrium as a function of loca-
tions are given by equations (2.98) and (2.99). As explained there, in the
single-shot equilibrium, local service providers increase their profits as they

� � �

� � �

�
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move farther apart, and so the equilibrium locations in this case are those
of maximum differentiation, 0 and L respectively.31

Cooperative Profits under Optimal Pricing

Given the fact that both local service providers are identical in all aspects
at the beginning of the negotiation, and that they cooperatively arrange
prices and locations, it is likely that they will divide their cooperative profits
into equal shares, and thus we assume that:

. (3.35)

Accordingly, local service providers will then be interested in the total
amount of the cooperative profits, in order to determine the location pair
and prices that they will cooperatively choose. Let us disregard for the
moment the option of deviating in price after the locations are set in a
cooperative manner, and investigate the nature of the total cooperative
profits under optimal pricing (that is, the prices that maximize total coop-
erative profits at a given location pair).

First, we investigate the optimal prices, PKop, in order to determine the
level of the maximum total cooperative profits and to examine how they
will depend upon the chosen locations. As stated earlier, these prices will be
equal to those chosen by a monopoly local service provider with two facil-
ities at r1 and r2 in order to maximize its profits.

Thus, in Appendix 3A1 we analyse the prices that a monopolist would
choose. There we can see that PM, which is equal to the optimal price set by
local service providers under cooperation, will be given by equation
(3A1.6). Thus, given the locations of the local public goods, the profits that
would be obtained by a monopoly provider, which are equivalent to the
total cooperative profits under optimal pricing, will be given by equation
(3A1.7). As explained in the appendix, for a monopoly local service
provider, the locations that will maximize its profits are the efficient ones,
r1�L/4 and r2�3L/4, because these are the locations that minimize total
transport costs, and thus total profits are maximized. Therefore, as shown
in Result 3.1, total cooperative profits will be maximized in this case when
the local service providers place their facilities at the efficient locations.

Inefficient Equilibrium Locations for Low Values of the Discount
Parameter

From the previous result, we know that a monopolist with two facili-
ties would install them at the efficient locations r1�L/4 and r2�3L/4,
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respectively, in order to maximize its profits, and that it would charge the
following price:32

. (3.36)

Nevertheless, full cooperation is not equivalent to a monopoly, because
both local service providers are still independent units, and thus, once they
choose their locations, they still have the opportunity to deviate from the
agreed-upon cooperative prices. Of course, if deviating from the optimal
prices once the locations are chosen were not profitable, the threat of devi-
ation would not be relevant, and full cooperation with optimal pricing
would be sustainable at any location pair chosen cooperatively by the
providers. In this case, they will choose the location pair that maximizes
their cooperative profits, as a monopolist would do, which represents the
efficient locations, as argued by Friedman and Thisse. However, what
happens when the threat of price deviation becomes relevant? Would this
alter the location choices cooperatively arranged by the providers?

To answer these questions, in Appendix 3A7 we describe this locational
duopoly as a repeated game, in which the local service providers share a
common discount parameter, � � ]0, 1[. As explained in detail there, in
order for cooperation with the providers located at the efficient locations
(which are those which maximize total cooperative profits through optimal
pricing) to be stable, the discount parameter must be sufficiently high so
that:

. (3.37)

Accordingly, the following result can be derived:

Result 3.14 Under mill pricing and full cooperation, if the discount para-
meter is sufficiently high so that , local service providers will cooper-
atively choose to locate at the efficient locations r1�L/4 and r2�3L/4,
respectively.

We can see that d increases with v/a, and as . Therefore, for
any constellation of parameters, if ��1/2, cooperation will always be
stable at the efficient locations, and thus the local service providers will
cooperatively choose these locations.

v̌�̌a → � ⇒ � → 1
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Accordingly, it is clear that for high values of the discount parameter,
where , full cooperation will always lead to the efficient location
choices for the local public goods. Nevertheless, if the discount parameter
is relatively low, so that , cooperation with optimal pricing may no
longer be sustainable at the efficient locations. Thus, in this case, local
service providers will have to choose the locations and prices that maximize
sustainable cooperative profits. PKsop(r1, �) denotes the optimal cooperative
prices that are sustainable, given a low �.

Then if , we need to know what these sustainable optimal coopera-
tive prices, PKsop(r1, �), and the corresponding sustainable cooperative
profits look like, in order to determine which locations would maximize
them. These would be the locations that local service providers will coop-
eratively choose if . We consider only symmetrical locations, because
only symmetrical location pairs will maximize sustainable cooperative
profits, given a low value of the discount parameter.

Let us start by determining the maximum cooperative prices, for a given
location pair, that are sustainable under a low discount parameter �, which
we define as PK max(r1, �). This is given by:33

. (3.38)

We can see that:

(3.39)

. (3.40)

This means that as � increases, it decreases the restriction on the prices
the providers can charge in cooperation for a given location pair so that
price deviation is not profitable, and thus they can charge higher prices
under cooperation. This is because a higher � makes the penalty for devia-
tion more severe, and therefore price cooperation can be sustained at higher
prices. It can be shown that if � is sufficiently high, ��1/2, then the restric-
tion on the prices charged in cooperation for a given location pair so that
deviation is not profitable is no longer binding, and cooperation with
optimal prices will be sustainable at any location pair.

On the other hand, if local service providers decide to locate their local
public goods farther away from each other (lower r1), the restriction on the
prices they can charge in cooperation for a given, relatively low �, ��1/2,
so that deviation is not profitable, is relaxed, and thus they can charge

�PKmax(r1, �)
�r1

� 0

�PKmax(r1, �)
��

� 0
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higher prices under cooperation. This is because the incentives for price
deviation at a given location pair decrease as the distance between the two
local public goods increases, implying that the maximum sustainable coop-
eration prices that providers can agree to charge increases with the distance
between them. The explanation for this is as follows. As local service
providers cooperatively choose to locate farther away from each other,
there are two effects on their incentives to deviate in prices. The first is that
profits under competition increase, which implies an increase in the incen-
tive for price deviation, because the penalty for deviating is less severe.
However, there is also a second effect, which is that the profits from devia-
tion are reduced when the providers cooperatively choose to place their
facilities at more distant locations, and thus price deviation becomes less
attractive. This is because when the local public goods are located far from
each other, the mill price that must be charged by one local service provider
in order to underbid the other is very low, since transportation costs are
very high. This effect reduces the incentive to deviate in prices. Under a low
discount parameter, this second effect outweighs the first, and therefore the
maximum sustainable cooperative prices that providers can agree to charge
increases with the distance between them.

Let us now examine what the sustainable optimal cooperation prices,
PKsop(r1, �), along with the corresponding sustainable optimal cooperative
profits, will look like if ��1/2, in order to determine which locations will
maximize them and thus to discover the locations that local service
providers will cooperatively choose in this case.

We can see that if ��1/2, PKsop(r1, �) is given by the following expression:

, (3.41)

where PKop(r1) and PK max(r1, �) are given by equations (3A1.6) and (3.38),
respectively.

Thus, the equilibrium location choices of local service providers under
full cooperation, if ��1/2, will be given by:

(3.42)

. (3.43)

In order to make this clear, we have drawn PKop(r1) and PK max(r1, �) to
represent local service provider 1 (and symmetrically for local service
provider 2) in Figure 3.6, for given values of v, a and L, and for different
location pairs and �. We can see that for high values of �, where , for
example at �1 in the figure, , because PKsop(r1, �) is given in
this case by the semi-circle between point A and C and by the segment

rE
1 �  L ̌�̌4 � r1*

� � �

 rE
2 � L � rE

1

rE
1 � arg max[PKsop(r1, �)]

PKsop(r1, �) � min[PKop(r1),  PKmax(r1, �)]
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between point C and D. However, if , for example at �2 in the figure,
PKsop(r1, �) will be given in this case by the semi-circle between point A and
B
 and by the segment between point B
 and D, and thus .
As � decreases, also decreases, and if , where:34

, (3.44)

then , and thus we get maximum differentiation under full coopera-
tion.

This implies that if the discount parameter is relatively low, local service
providers will cooperatively choose locations farther away from each other
than the efficient ones, in order to maximize their sustainable cooperative
profits.

As stated earlier, we can see that both � and increase with v/a, and as
. Therefore, as v/a → �, ��1/2, will imply that the

equilibrium location under full cooperation will be that of maximum
differentiation. We can summarize the findings in the following result:

Result 3.15 If the discount parameter is relatively low so that
, the equilibrium locations under full cooperation will be

inefficient and will be characterized by a greater distance between local
public goods than the optimal one. If the discount parameter is so low
that , the equilibrium locations under full cooperation will be
those of maximum differentiation.

This implies that within an asymmetrical geographical structure, if the
threat of price deviation is sufficiently low (that is, the discount parameter
is sufficiently high), full cooperation between local service providers will
lead to the efficient location choices for local public goods at equilibrium,
and in this sense it will solve the efficiency problem obtained with mill
pricing under competition (where we obtain the inefficient location choices
of maximum differentiation) as well as under partial cooperation (where we
obtain minimum differentiation). Nevertheless, if the threat of price devi-
ation is relatively high (the discount parameter is low), full cooperation
between providers will lead to inefficient location choices for their local
public goods at equilibrium, and if it is sufficiently high, it will also lead to
maximum differentiation, as in the case of competition. In this last case,
competition, partial cooperation and full cooperation will be equivalent in
terms of welfare.
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3.5 CONCLUDING REMARKS

In this chapter, we have analysed whether cooperation among local service
providers such as FOCJ might solve some of the allocation problems that
emerge in competition, particularly the inefficient equilibrium location
choices by providers for their local public goods that may emerge in com-
petition under some circumstances.

We have seen that the geographical structure of the analysed setting is
crucial for the determination of local service providers’ equilibrium loca-
tion choices for their local public goods, and that in general, when the geog-
raphy is symmetrical, as in the Salop setting, the local service providers’
equilibrium location choices for their local public goods will be efficient.
This holds under competition as well as under cooperation, and under both
analysed price regimes, mill and discriminatory pricing. The problem of
inefficient equilibrium location choices arises when the geographical struc-
ture of the setting is asymmetrical, so that endpoints are present, as in the
Hotelling setting.

We have shown that under this kind of asymmetrical geography, and
assuming quadratic transportation costs, the equilibrium locations chosen
by two competing local service providers for their local public goods under
mill pricing will be those of maximum differentiation (that is, the providers
place their local public goods at 0 and L, respectively). This is because in
competition, providers will seek to locate their facilities as far as possible
from their competitors, in order to reduce price competition. In this setting,
the optimal locations for the local public goods would be at L/4 and 3L/4,
which are the locations that minimize total transport costs, as shown above.
Thus, competition will fail in this case, leading to inefficient locations for
the local public goods.

We also show that discriminatory pricing with respect to location can
help solve this problem and achieve the optimal location choices at equi-
librium, if competition is guaranteed. However, discriminatory price poli-
cies are usually difficult to implement in practice, for both technical and
political reasons. It is therefore probable that local service providers will
have to charge mill prices, implying that within an asymmetrical geograph-
ical structure, competition will fail in this case, leading to inefficient loca-
tions for the local public goods (those of maximum differentiation), as
explained earlier.

As we have argued in this chapter, we might imagine that in this context,
where the geography is asymmetrical and local service providers are
obliged to charge mill prices, cooperation (whether partial or full) between
local service providers may partially or completely solve the problem
of inefficient location choices for local public goods that emerges under
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competition, because some degree of cooperation will reduce price com-
petition and thus may lead to more efficient locations (those that reduce
total transport costs).

The analysis in this chapter has shown that, the equilibrium locations in
the case of cooperation will crucially depend on the stability of this coop-
eration, as reflected in the value of the discount parameter, �. We have
shown that if � is sufficiently high (implying high stability of cooperation),
so that �� , then partial cooperation will be stable, but it will lead to
inefficient location choices (minimum differentiation, with both facilities at
L/2), which are equivalent in terms of welfare to the equilibrium location
choices under competition. This is because under partial cooperation, in
contrast to what happens in competition, local service providers will always
have an incentive to move closer to their competitors in order to increase
their bargaining power and thus their cooperative profits. This implies that
the only possible equilibrium under partial cooperation is that of minimum
differentiation, because it ensures hinterland areas of equal size. In con-
trast, full cooperation in this case will lead to the efficient locations for local
public goods.

Given smaller values of the discount parameter, so that , partial
cooperation will never be stable, and thus we obtain the result we observed
under competition (maximum differentiation) in the case of partial coop-
eration as well. Full cooperation will also lead in this case to the efficient
locations for local public goods. Thus, for relatively high values of the dis-
count parameter, full cooperation will lead to the efficient locations for
local public goods, improving the situation with respect to competition.
This is because if the stability of cooperative prices is guaranteed by a
sufficiently high value of �, local service providers will cooperatively
choose the locations that maximize their cooperative profits, and these are,
as in the case of a monopoly provider, the efficient locations. However, if

, then full cooperation will also lead to inefficient location choices
(farther apart than the efficient locations). This is because at low values of
the discount parameter, local service providers will have incentives to
choose locations farther from the efficient ones in a cooperative manner, in
order to reduce the incentives for price deviation after the locations are
chosen, and thus to maximize sustainable cooperative profits.
Nevertheless, if , in spite of the fact that the equilibrium locations
under full cooperation will be inefficient, these location choices will be
better in terms of welfare than under competition, because total transport
costs will be lower. Only in the case where � is so low that � � �_ will full
cooperation also lead to maximum differentiation, and thus it will be as
unfavourable as competition in terms of welfare. These results are sum-
marized in Figure 3.7.

� � � � �

� � �

� � � � 1
2

1
2
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Therefore, in general, partial cooperation will never improve the situ-
ation in comparison with competition in terms of welfare, but full cooper-
ation may improve it, if the discount parameter is sufficiently high.
Nevertheless, if the discount parameter is relatively low, competition,
partial cooperation and full cooperation will be equivalent in terms of
welfare, and in this case cooperation will not help solve, in welfare terms,
the problem of inefficient locations for local public goods that arises under
competition.

A number of questions emerge from the previous analysis that remain
for future research. First, we should analyse what happens to the equilib-
rium locations under full cooperation if the technology of the local public
goods is characterized by no location sunk costs, rather than location sunk
costs, as we assumed in the analysis above. This would clearly change the
results obtained here, because now local service providers would be able to
deviate in both price and location after the cooperative prices and locations
have been agreed upon. Thus, local service providers will have to take this
situation into account when cooperatively choosing their locations and
prices. Second, we should determine whether this result still holds for more
than two local service providers. Clearly, the equilibrium configuration for
local public goods would be affected by cooperative pricing in this case, but
it is not so clear that the results would be identical to those in our case
involving two local service providers. Third, we should examine what
happens to the equilibrium locations for local public goods if we consider
the case of cooperation in a situation where there are various different types
of local public goods, with different degrees of substitutability between
them. The locations of these local public goods would now depend not only
on the locations of the local public goods of the same type, but also on the
locations of the other types of local public goods, as well as their strategy
of competition or cooperation.

Finally, in the analysis above, we examined whether cooperation between
local service providers such as FOCJ might solve some of the allocation
problems that emerge in competition, and we focused only on the possible
inefficient location choices for local public goods in competition. We should
also analyse the potential effects of cooperation on some of the other
inefficiencies generated under competition, such as excessive and insufficient
entry. For example, in the case of a monopoly local service provider, the
equilibrium number of facilities and their locations will be equivalent to the
optimal ones, because these minimize total transport costs plus fixed costs,
thus maximizing aggregate profits without giving incentives for entry.
Nevertheless, this optimal allocation may not be an equilibrium in a setting
of full cooperation, because in this case, local service providers are still inde-
pendent units which aim to maximize their individual profits.
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APPENDIX 3A1 DETERMINATION OF THE TOTAL
COOPERATIVE PROFITS, �K, IN
THE HOTELLING SETTING
UNDER MILL PRICING AND
PARTIAL COOPERATION

Chapter 3 showed that total cooperative profits are equivalent to the profits
that a profit-maximizing monopoly local service provider with two facili-
ties would make. Accordingly, this appendix examines the prices set by a
profit-maximizing monopoly provider with two facilities in the Hotelling
setting in order to determine the monopoly profits and thus the total coop-
erative profits,

First we analyse the prices that a monopoly provider with two facilities
at r1 and r2 would choose in order to maximize its profits.

It can be shown that if v/a is large enough so that v/a�3L2, a monopo-
list with local public goods at r1 and r2, in order to maximize total profits,
will set prices at each facility that will allow it to cover the entire market and
to minimize total transport costs, so people will pay the maximum they can
afford. Thus, the prices that a monopolist will charge for local public good1
and local public good2, P1

M and P2
M respectively, must satisfy the follow-

ing conditions:

(3A1.1)

,

(3A1.2)

where rpc is the location of the, ‘reservation price consumer’, which is the
consumer paying the full price of v; Pmax (rpc�0) is the maximum price
that the monopoly provider can charge so that the reservation price con-
sumer is located at 0; Pmax {rpc�r1� [(r2�r1)/2]} is the maximum price
that the monopoly provider can charge so that the reservation price con-
sumer is located at r1�(r2�r1)/2; and Pmax (rpc�L) is the maximum price
that the monopoly provider can charge so that the reservation price con-
sumer is located at L.

Condition (3A1.1) guarantees that total transport costs are minimized in
the sense that, given the locations of the local public goods, each consumer
will patronize the nearest facility. Condition (3A1.2) guarantees that the
market is completely covered, which will allow the monopolist to maximize
its profits, if v/a�3L2.

We can see that Pmax(rpc�0), Pmax{rpc�r1� [(r2�r1)/2]} and
Pmax(rpc �L) are given by the following expressions:

PM � min	Pmax(rpc � 0), Pmax�rpc � r1 � �r2 � r1

2 ��, Pmax(rpc � L)

PM

1 � PM
2 � PM

�K.
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(3A1.3)

(3A1.4)

. (3A1.5)

This implies that PM, which is equal to the price that local service providers
will charge under cooperation, PK, will be given by:

.

(3A1.6)

Thus, the profits that would be obtained by a monopoly local service
provider, given the locations of the local public goods, which are equivalent
to the total cooperative profits in this case, will be given by:

(3A1.7)

From equation (3A1.7) we can see that for a monopoly provider, the
locationsthatwillmaximizeitsprofitsaretheefficientones,35r1�L/4andr2�
3L/4, because these are the locations that minimize total transport costs, and
thustotalprofitsaremaximized.Therefore, totalcooperativeprofitsaremax-
imizedwhenlocal serviceprovidersare locatedat theefficient locations.

�M � �K �	
L�v � a�r2 � r1

2 �2� if r1 �
r2

3
^ r2 �

2L
3

�
r1

3

L(v � ar2
1) if r1 �

r2

3
^ r1 � L � r2

L[v � a(L � r2)
2] if r2 �

2L
3

�
r1

3
^ r1 � L � r2

PM � PK �	�
v � a�r2 � r1

2 �2� if r1 �
r2

3
^ r2 �

2L
3

�
r1

3

(v � ar2
1) if r1 �

r2

3
^ r1 � L � r2

[v � a(L � r2)
2] if r2 �

2L
3

�
r1

3
^ r1 � L � r2

Pmax(rpc � L) � v � a(L � r2)
2

Pmax�rpc � r1 � �r2 � r1

2 �� � v � a�r2 � r1

2 �2

Pmax(rpc � 0) � v � ar1
2
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APPENDIX 3A2 LOCATIONAL DUOPOLY AS A
REPEATED GAME IN THE
HOTELLING SETTING UNDER
MILL PRICING AND PARTIAL
COOPERATION

This appendix describes this locational duopoly as a repeated game, in which
the local service providers share a common discount parameter, � � ]0, 1[.
The incentive for local service providerj to deviate in one period, when r1*�
r2*�L/2, will be given by:36

, (3A2.1)

where is the profit that local service providerj (for j � {1, 2})
would obtain if it deviated from the cooperative price strategy for r1*�
r2* �L/2 and charged a price that would maximize its profits in one period,
given that the other provider is charging the agreed-upon cooperative
prices. Thus:

(3A2.2)

This is because local service providerj will charge a price that is a little bit
lower than PK(r1*, r2*) in order to capture the entire market, and thus its
profits in this case can be approximated by �K(r1*, r2*). Thus, if we substi-
tute equations (2.98) and (3A2.2) into equation (3A2.1), we obtain:

(3A2.3)

For r1*�r2*�L/2 to be a cooperative equilibrium, local service
providerj must have no incentives to move, and therefore:

Uj (r1*, r2*) � 0. (3A2.4)

Only if ��1/2 will equation (3A2.4) hold.

Uj 
(r1*, r2*) �

vL
2

�
aL2

8
� � �

1 � ��vL
2

�
aL2

8 ��.

�D
1 (r1*, r2*) � �D

2 (r1*, r2*) � �K(r1*, r2*) � vL �
aL2

4
.

�
D
j (r1*, r2*)

� 	 �

1 � �
 [�K

j (r1*, r2*) � �LC
j (r1*, r2*)]


Uj(r1*, r2*) � �D
j (r1*, r2*) � �K

j (r1*, r2*)
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APPENDIX 3A3 COOPERATIVE PROFITS OF
LOCAL SERVICE PROVIDER 1 FOR
DIFFERENT r1 AND r2 IN THE
HOTELLING SETTING UNDER
DISCRIMINATORY PRICING AND
PARTIAL COOPERATION37

InFigure3A3.1wehavedrawnequation(3.16)forL�1,a�1andv�5.38 We
can see there that, given r2, moving nearer to local service provider 2 will
always increase the cooperative profits of local service provider 1.

For example, if r2�1 (local service provider 2 is located at one extreme of
the market), the profits that local service provider 1 will obtain under coop-
eration, depending on its location, are represented in Figure 3A3.2 (which
is a section of Figure 3A3.1 for r2�1). It is clear that increases with r1.

In Figure 3A3.3–3A3.5 (which are sections of Figure 3A3.1 for r2�3/4,
r2�1/2 and r2�1/4) we can see what happens to the profits that local
service provider 1 will obtain under cooperation, depending on its location,
if r2�3/4, 1/2 or 1/4, respectively. It is also clear that they increase with r1
in the relevant interval for r1�r2, [0, 3/4], [0, 1/2] and [0, 1/4], respectively.

From these figures we can also see that the cooperative profits of
local service provider 1 decrease as the given location of local service
provider 2 decreases. This makes sense, because if local service provider 2 is
located nearer to local service provider 1, it has more hinterland or captive
market to its right in the one-shot equilibrium, and thus higher bargaining
power, implying lower equilibrium profits for local service provider 1 under
cooperation.

Therefore, we have seen that for these given values of L, a and v, and
given that r1�r2, the bargaining power force always dominates the
efficiency force, and thus:

(3A3.1)

. (3A3.2)

Thismeans that forboth local serviceproviders,movingnearer to thecom-
petitor’s given location will always increase their own cooperative profits,
and thus they will always have an incentive to move nearer to each other.

Note that this result will only be sustained under specific relationships
among L, a and v. We now investigate the assumptions under which this
result holds with respect to these variables.

��K
2 (r1)

�r2
� 0

��K
1 (r2)

�r1
� 0

�K
1
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For this purpose, assume first that r2�L. In this case, if local service
provider 1 is located at the other end of the market, at r1�0, we can see
that , implying that local service provider 1 will always have
an incentive to move nearer to local service provider 2, regardless of the
level of transport costs a or the size of the region L, as long as the indi-
viduals have a positive reservation price.39 If r1�L/8, we can see that

. Therefore, here again, regardless of the
values of a and L, there will always be an incentive to move even closer
to local service provider 2. If r1�2L/8, we can see that 

. In this case, so that �0, and thus local
service provider 1 has an incentive to move towards local service provider
2, the following condition must be satisfied: v/a�0.035 L, and thus, for
some values of a and L, v must be large enough so that local service
provider 1 has an incentive to move towards local service provider 2. If local
service provider 1 is located even closer to local service provider 2, at r1�
4L/8, we can see that . So that ,
the following condition must be satisfied in this case: v/a�0.65 L. If r1�
6L/8, we can see that , and therefore v/a
�2.07L, so that . We can continue with this reasoning and
find that, as r1 converges to r2�L (but does not reach it, because r1�r2),
the condition that must be satisfied so that local service provider 1
always has an incentive to move nearer to local service provider 2 converges
to:

(��K
1 ��r1) � 0
(��K

1 ��r1) � (16�49)v � (531�784)aL

(��K
1 ��r1) � 0(��K

1 ��r1) � (4�9)v � (7�24)aL

(��K
1 ��r1)(16�25)v � (9�400)aL

(��K
1 ��r1) �

(��K
1 ��r1) � (64�81)v � (29�864)aL

��K
1 ˇ�̌�r1 � v
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. (3A3.3)

If we now analyse the requirements for a, L and v that are needed for
to hold, if local service provider 2 has some captive market to

its right and is located at, for example, r2�6L/8, we find that, as r1 con-
verges to r2�6L/8 (but does not reach it, because r1�r2), the condition that
must be satisfied so that local service provider 1 always has an incentive to
move nearer to local service provider 2 converges to v/a�1.8 L. Thus, we
can see that the condition is relaxed with respect to equation (3A3.3), and
as the captive market of local service provider 2 increases (r2 decreases), the
condition becomes even more relaxed.

APPENDIX 3A4 DETERMINATION OF THE
COOPERATIVE PROFITS,
AND , IN THE SALOP SETTING
UNDER MILL PRICING AND
PARTIAL COOPERATION

The chapter, showed that total cooperative profits are equivalent to the
profits that a profit-maximizing monopoly local service provider with two
facilities would make. Accordingly, this appendix examines the prices set by
a profit-maximizing monopoly provider with two facilities in the Salop
setting in order to determine the monopoly profits and thus the total coop-
erative profits, and , in this case.

First we analyse the prices that a monopoly provider with two facilities
at r1 and r2 would choose in order to maximize its profits.

It can be seen that if v/a is large enough so that v/a � 3/4 L2, a monop-
olist with local public goods at r1 and r2, in order to maximize total
profits, will set prices for each facility that allow it to cover the entire
market while minimizing total transport costs, so that customers pay the
most they can afford. Therefore, the prices that a monopolist will charge
for local public good1 and local public good2 ( and respectively),
must satisfy the following conditions:

(3A4.1)

, (3A4.2)

where rpc is the location of the ‘reservation price consumer’, which is
the one who pays the full price of v; Pmax (rpc�w2) is the maximum

PM � min[Pmax(rpc � w2), P
max(rpc � w1)]

PM
1 � PM

2 � PM

PM
2PM

1

�K
2�K

1

�K
2

�K
1

(��K
1 ��r1) � 0

v
a

 � 4.5 L



price the local service provider can charge so that the reservation price con-
sumer is located at w2; and Pmax (rpc�w1) is the maximum price that the
provider can charge so that the reservation price consumer is located at w1.

Condition (3A4.1) guarantees that total transport costs will be mini-
mized in the sense that, given the locations of the local public goods, each
consumer will patronize the nearest facility. If , the consumers
who are indifferent between facilities, w1
 and w2
 in Figure 3A4.1, will be
located at the same distance from both facilities. But if , for
example , then, as we can see in the figure, w1 and w2 will be closer
to the more expensive facility and thus there will be consumers (those
located at r � [w1
, w1] and r � [w2
, w2]) who incur higher transport costs
than they would have if , and thus in this case, total transport costs
will be higher and the monopolist’s total profits lower. Condition (3A4.2)
guarantees that the market will be completely covered, which will allow the
monopolist to maximize its profits, if v/a � 3/4L2.

We can see that, for given locations (and corresponding d), Pmax(rpc�w2)
and Pmax(rpc�w1) will be given by:40

(3A4.3)

Thus the equilibrium prices and corresponding profits for a monopolist
with local public goods located at r1 and r2 will be given by:

Pmax(rpc � w1) � v �
a(L � d)2

4
.

Pmax(rpc � w2) � v �
ad2

4
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1 � PM

2
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Figure 3A4.1 Location of a consumer indifferent to the choice of
patronizing local public good1 at r1 or local public good2
at r2, which is represented by w1 and w2, in the Salop setting



(3A4.4)

(3A4.5)

As explained above, the cooperative prices that will be set by each
provider (local service provider 1 and local service provider 2) under coop-
eration, given r1 and r2, will be identical to the prices chosen by a monop-
oly provider with local public goods at r1 and r2 in order to maximize its
total profits.

Therefore, the cooperative profits of each local service provider will be
given by:

(3A4.6)

Thus, if d�L/2, then Pmax (rpc�w1)�Pmax (rpc�w2); if d�L/2, then
Pmax (rpc�w1)�Pmax (rpc�w2); and if d�L/2, then Pmax (rpc�w1)�
Pmax (rpc�w2). Thus, the cooperative profits of each provider, given d, can
alternatively be expressed as follows:

(3A4.7)
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APPENDIX 3A5 LOCATIONAL DUOPOLY AS A
REPEATED GAME IN THE SALOP
SETTING UNDER MILL PRICING
AND PARTIAL COOPERATION

This appendix describes this locational duopoly as a repeated game, in
which the local service providers share a common discount parameter,
�� ]0, 1[. The incentives for local service providerj to deviate in one period,
when d*�L/2, will be given by:41

, (3A5.1)

where is the profit that local service providerj (for j � {1, 2}) will
obtain if it deviates from the cooperative price strategy for d*�L/2, charg-
ing a price that maximizes its profits in one period, while the other provider
continues to charge the agreed-upon cooperation prices. Thus:42

(3A5.2)

(3A5.3)

(3A5.4)

Thus, if we substitute equations (3A5.2), (3A5.3) and (3A5.4) into equa-
tion (3A5.1), we obtain:43

(3A5.5)

In order for d*�L/2 to be a cooperative equilibrium, local service
providerj must have no incentive to deviate, and thus:

. (3A5.6)

We can see that for equation (3A5.6) to hold, and thus for partial coop-
eration to be an equilibrium, � must satisfy the following condition:
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(3A5.7)

In Figure 3A5.1, we have drawn equation (3A5.7) for L�1. We can
see that for the relevant values of v/a, which are , and
� increases with v/a and converges to ��1/2.

APPENDIX 3A6 LOCATIONAL DUOPOLY AS A
REPEATED GAME IN THE SALOP
SETTING UNDER
DISCRIMINATORY PRICING AND
PARTIAL COOPERATION

This appendix describes this locational duopoly as a repeated game, in
which the local service providers share a common discount parameter,
�� ]0, 1[. First we analyse the incentives of a provider to deviate from the
cooperative agreement, as a function of d.
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Figure 3A5.1 Minimum � so that d* will be an equilibrium, y��,
vpa �v/a and L�1



The incentive for local service providerj to deviate from cooperation is
given by the following expression:44

, (3A6.1)

where

(3A6.2)

for any d, and and are given by equations (3.28) and (3.34),
respectively. Thus, the incentive for local service providerj to deviate from
cooperation, depending on d, can be written as follows:

(3A6.3)

For cooperation to be stable, local service providerj must have no incen-
tive to deviate, and thus:

. (3.A6.4)

We can see that for all d, and therefore,
independent of d, cooperation will be stable only if:

. (3A6.5)

APPENDIX 3A7 LOCATIONAL DUOPOLY AS A
REPEATED GAME IN THE
HOTELLING SETTING UNDER
MILL PRICING AND FULL
COOPERATION

This appendix describes this locational duopoly as a repeated game, in
which the local service providers share a common discount parameter,
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�� ]0, 1[. The incentives for local service providerj to deviate in one period,
for given r1 and r2, are given by:45

,

(3A7.1)

where is the cooperative profit that local service providerj (for
j �{1, 2}) would obtain if charging the arranged cooperative price PK

(r1, r2) for given r1 and r2; is the profit that local service providerj
would obtain if it deviated from the cooperative price strategy for given
r1 and r2, charging a price PD(r1,r2) that maximizes its profits in one
period, given that the other local service provider continues to charge the
agreed-upon cooperation prices; and are the profits under
competition.

We can see that the best price for local service provider 1 (and equiva-
lently for local service provider 2) if it deviates from cooperation, along
with its corresponding profits, will be given by the following expressions:46

(3A7.2)

. (3A7.3)

We know that the cooperative profits will be given by:

(3A7.4)

From the analysis in the chapter we know that if no threat of price devi-
ation existed, local service providers would cooperatively choose to place
their facilities at the locations that maximize total cooperative profits,
which are r1�L/4 and r2�3L/4, and they will charge the optimal cooper-
ative prices given by equation (3.36), as explained in the chapter.

Let us now investigate the conditions under which there will be no threat
of price deviation, and thus the equilibrium locations will be the efficient
ones.

If the local service providers are located at the efficient locations (which
are those that maximize total cooperative profits through optimal pricing)
the optimal cooperation prices and the corresponding best response price
for local service provider 1, if it deviates from cooperation at the location
pair, will be given by:
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(3A7.5)

(3A7.6)

Thus, the profit functions in this case will be given by:

(3A7.7)

(3A7.8)

(3A7.9)

This will imply that the incentives to deviate in price will be given in this
case by:

(3A7.10)

In order for cooperation to be stable, the following must be true:

. (3A7.11)

This implies that:

. (3A7.12)

NOTES 

1. The concept of FOCJ was developed by Frey and Eichenberger (1995, 1996a, 1997,
1999) and is explained in the general introduction.

2. As explained in the general introduction, ‘FOCJ’ refers to our interpretation of the
concept relative to the aspects of it that we considered.
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3. Using the framework of the previous chapter, it can be shown that in a one-shot loca-
tion Hotelling-type model with quadratic transportation costs, the equilibrium locations
chosen by two competing local service providers for their local public goods under mill
pricing will be those of maximum differentiation (that is, the local service providers will
place their local public goods at 0 and L, respectively. Recall that in a Hotelling setting,
space in the region is described by the interval X� [0, L], as explained in detail in Chapter
2). However, in this setting, the optimal locations for the local public goods would be at
L/4 and 3L/4, respectively, which are those that minimize total transport costs, as shown
in Chapter 2. Thus, competition will fail in this case, leading to inefficient locations for
the local public goods.

4. In the case of local public goods characterized by no location sunk cost technology (that
is, there are no sunk costs in its chosen location and corresponding market segment), the
equilibrium allocation under free entry of local service providers in the region is char-
acterized by excessive entry, when the competition represented by alternative regions is
very weak. This is because, given this very weak competition from other regions, the
profits of local service providers will be relatively high, giving high incentives for entry.
In the case of location sunk cost technology, the optimal allocation is a free-entry equi-
librium, but we can also have free-entry equilibria with excessive and insufficient entry.
This implies that the precise nature of the free-entry location-price equilibrium among
competing local service providers offering local public goods with location sunk cost
technology in a particular region will depend upon the history of that region. This is
because, in this case, once the locations of the local public goods are chosen, they cannot
be changed. Hence, the threat of an entrant cannot lead to the reallocation of the local
public goods in the region, and thus we can also observe equilibria with insufficient entry
in this case.

5. As explained in Chapter 2, on the one hand, there may be technical problems in imple-
menting it. For example, it can be difficult to verify customers’ addresses, and people will
have incentives to claim that they live farther away in order to obtain lower prices. On
the other hand, there can also be political problems in implementing this policy, because
price discrimination is generally seen as ‘unfair’.

6. We assume here that the local public goods are characterized by fixed technology.
7. In the case of mill pricing, this price is constant for all locations, but in the case of dis-

criminatory pricing, it will depend on location.
8. D’Aspremont et al. (1979) show for the Hotelling geographical structure that if trans-

portation costs are linear, no price equilibrium with positive mill prices exists when the
firms are located relatively close to each other. They also show that if quadratic, instead
of linear, transportation costs are considered, a price equilibrium solution will exist for
any pair of locations. It can be seen that this is also true for the case of a symmetrical
geographical structure, such as that of the Salop model.

9. We assume here that monetary transfers between local service providers are possible. This
means that if the revenues collected by each provider at the cooperative prices are not in
the same proportion as in the single-shot non-cooperative equilibrium, transfers between
providers allow these revenues to be reallocated, in order to guarantee that in the end they
are in the same proportion as in the single-shot non-cooperative equilibrium.

10. This model is similar to that used by Friedman and Thisse (1993), but with some
variations.

11. Equation (3.5) was obtained as follows. For a monopoly local service provider, located at
one extreme of the market and charging a price P, the indifferent consumer will be located
at w, which will be given by: . Therefore, its profits
will be given by: . Thus, the price that it will choose in order to
maximize its profits will be given by: ,
and w will be given by: . Thus, to ensure that the monopolist local service
provider is willing to cover the entire market, .

12. Therefore ����r1�0 implies �[�/(1��)]/�r1�0.
13. For equations (3.8) and (3.9), is given by equation (3A1.7).�K

w � L ⇒ v�a � 3L2
w � (1v̌�̌3a)

1
2

0 ⇒ P � (2̌�̌3)v�� ˛ˇ�̌�P � [((v � p)̌�̌a)
1
2 � (P̌�̌2a)�1

2] �
� � wP � [(v � p)�a]

1
2P

v � a(w)2 � P � 0 ⇒ w � [(v � p)�a]1̌�ˇ2
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14. For example, if r2�3L/4, then if r1 �[0, L/4], then and
. But if r1 �[L/4, 3L/4], then , and thus . So in

this case, r1�L/4 is the location of local service provider 1 which maximizes �K.
15. In the previous analysis we assumed that r1�r2. The analysis is symmetrical for r1�r2.
16. The efficient (or optimal) locations of two local public goods in this setting are derived

in Appendix 2A1 and are given by r1�L/4 and r2�3L/4.
17. This can be derived from Chapter 2.
18. Equation (3.13) was obtained as follows. For a monopoly local service provider to be

willing to cover the entire market, the most distant consumer must be willing to pay a
positive price. This means that v�aL�0 ⇒ v/a�L.

19. As explained in Appendix 3A1, total cooperative profits are equivalent to the profits that
a profit-maximizing monopoly local service provider with two facilities would make.

20. From the analysis above we saw that ��/�r1�0. This implies that �[� /(1� �)]/�r1�0.
21. For example, if r2�3L/4, then r1�L/4 is the location for local service provider 1 that

maximizes �K. Thus, if local service provider 1 moves closer to local service provider 2,
choosing r1�L/4, �K and thus , will be reduced.

22. Equations (3.18) and (3.19) were obtained as follows: For the case of local service
provider 1, for w2, . From here we can see
that

Equivalently for w1, we can see that 

Thus,

This implies that

The equivalent is true for local service provider 2.
23. Equation (3.20) was obtained as follows: for a monopoly local service provider charging

a price P, the indifferent consumers on either side of its facility will be located at:
. Thus, its profits will be given by:

. Accordingly, the price it will choose in order to maximize its profits will
be given by:

,

and w will be given by: w�(1v/3a) . Thus, in order for the monopolist local service
provider to be willing to cover the entire market, 2w�L ⇒ v/a�3/4 L2.

24. Equation (3.21) was obtained as follows: Given the location and price chosen by local
service provider 2, local service provider 1 will choose the price that maximizes its profits.
This price will be given by the following expression:

.
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Similarly, we can determine the price that local service provider2 will charge, given the
location and price of local service provider 1 ⇒ P2[ad(L�d)�P1]/2. Solving this equa-
tion system, we obtain equation (3.21).

25. (��j/�d aL2/2)�adL�0 ⇒ d*�L/2.
26. This can be derived from Chapter 2.
27. Equation (3.29) was obtained as follows. For a monopoly local service provider to be

willing to cover the entire market, the most distant consumer must be willing to pay a
positive price. This means that: v�a (L/2)�0 ⇒ v/a�L/2.

28. .
29. As explained in Appendix 3A1, total cooperative profits are equivalent to the profits

that a profit-maximizing monopoly local service provider with two facilities would
make.

30. We are assuming here that the local public goods are characterized by fixed technology.
31. As explained in the case of partial cooperation, we assume that v/a is large enough so

that local service providers will compete for all points in space, implying that for each
provider alone, it always be profitable to cover the entire market. Therefore, throughout
the analysis we will assume that v/a�3L2.

32. Equation (3.36) was obtained by replacing r1�L/4 and r2�3L/4 in equation (3A1.6).
33. Equation (3.38) was obtained as follows. If we substitute equations (3A7.3), (3A7.4) and

(3.98) into equation (3A7.1), we get:

.

In order for cooperation to be stable, the following must be true: U1 (r1, �, PK)�0. This
implies that, given the locations and �, PK(r1, �) must satisfy the following condition, so
that the cooperative prices will be sustainable: PK(r1, �)�aL(L�2r1)[(3��2)/2��1)].
This will imply that: PK max(r1, �)�aL(L�2r1)[(3��2)/2��1)].

34. Equation (3.44) was obtained as follows: If , then 

and . In order for cooperation to be stable, the following must
be true: Ui (r1�0, r2�L, PKop)�0. This implies that:

35. The efficient (or optimal) locations of two local public goods in this setting are derived in
Appendix 2A1.

36. It can be shown that:
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37. In the following analysis we assume that r1�r2. This analysis is symmetrical for r1�r2.
38. Figure 3A3.1 is only valid for values of r1 and r2 for which r1�r2. Thus, only the left-

hand portion of the figure is valid.
39. If r2�L, then

.

40. Equation (3A4.3) was obtained as follows:

For w2, .

For w1, .

41. It can be shown that:

.

42 Equation (3A5.2) was obtained as follows: the maximum price that a local service provider
can charge in order to capture the entire market, given d* and the agreed-upon coopera-
tive price PK, is given by: .
Thus, the profits it will obtain in this manner will be given by:

Equations (3A5.3) and (3A5.4) can be directly derived
from equations (3.27) and (3.23), respectively.

43. Note that for , and for positive incentives to deviate to exist, v/a�(7/16)L2. We
can see that this is satisfied by our condition that v/a�3/4L2. Thus, given our original
assumption, it is always true that .

44. It can be shown that :

.

45. It can be shown that :

.

46. Equation (3A7.2) was obtained as follows: Given a high enough value of v/a, a local
service provider will always maximize its profits if it chooses the highest possible price
that covers the entire market. Thus, given the locations and PK (r1, r2), the best response
price for local service provider 1, if it deviates from cooperation, will be the highest pos-
sible that covers the entire market, and so it must satisfy the following condition:
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General conclusion

The growth of megacities is an obvious trend within today’s urban land-
scape, especially in developing countries.1 Many problems are associated
with these large urban regions, with perhaps one of the most evident and
dramatic being the lack of an adequate level of urban infrastructure. The
inhabitants of many of these cities are troubled by inadequate refuse
collection, the spread of diseases, rising crime rates, inefficient transporta-
tion services, and ineffective sewer and drainage systems which often cause
massive flooding, among many other problems. In general, these cities offer
inadequate levels of collective goods such as refuse collection services,
health-care systems, police and fire departments, educational systems,
transportation services and water and sewer systems, among others, in
order to solve problems arising from the agglomeration of people. These
inadequacies are responsible for the dominant feeling today across the
various disciplines related to urbanization that most of these cities are
simply too big. Most current urban policies implicitly include this assump-
tion. In the view of many, megacities appear as gigantic, dangerous
autonomous organisms whose expansion should be curbed.2

Nevertheless, in spite of these alleged problems of large urban regions,
there are many good reasons why people and economic agents decide to
settle there. Some of these reasons are those given by Marshall ([1890]
1920), which are discussed in the general introduction. Others can be found
in Fujita and Thisse (2002). There are certainly many other good reasons
that motivate people to become or remain residents of these urban giants,
some of which we may not even be able to imagine. However, the problems
of these megacities are generally so evident and dramatic that their bene-
fits are sometimes overlooked by those who design and implement today’s
urban policies, many of which are geared towards trying to halt the growth
of such cities.

It is true that the lack of adequate urban infrastructure constitutes a
severe problem in large urban regions. However, rather than trying to stop
these cities from increasing in size, it would be preferable for urban policy-
makers to help the cities solve their problems directly. Economists can play
an important role by identifying flexible mechanisms that can provide indi-
viduals and local governments with incentives to achieve the adequate
provision of local public goods in these large and dynamic urban regions.
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Discovering such flexible mechanisms for the provision of local public
goods is an especially urgent task when we consider the ongoing dissolution
of borders, the relatively free mobility of individuals among countries, and
the diminishing power of national governments, which until now have
served as the providers of many local public goods within their territories,
within regional trade zones such as the European Union.

Tiebout (1956) was the first to make advances in this direction, envis-
aging an original decentralized mechanism to achieve the optimal provision
of local public goods. He suggested that in an economy with local public
goods, the optimal allocation can be decentralized by means of a system of
competing jurisdictions. His idea was that consumers can reveal their pref-
erences by migrating to the jurisdiction that respects their tastes in public
goods and tax schemes. Tiebout argued that competition among jurisdic-
tions and ‘voting with the feet’ may lead to the efficient provision of local
public goods. His concept of jurisdiction was one in which local govern-
ments offer a bundle of services (multi-functionality of jurisdictions) to
those living in a predefined region. All residents must pay taxes to the juris-
diction and consume the services it provides (localized membership).
Currently, jurisdictions in many countries, including the municipalities of
Santiago, exhibit similar characteristics to those envisaged by Tiebout.

However, some crucial assumptions that are required for Tiebout’s
hypothesis to hold are unlikely to be satisfied in reality, especially in coun-
tries with large metropolitan regions. This makes it less likely that the
optimal provision of local public goods can actually be achieved by com-
peting jurisdictions à la Tiebout. One of these potential barriers to the
achievement of an adequate level of local public goods in these large urban
regions appears to be a lack of competition among local governments that
provide local public goods. This is the case in the metropolitan region of
Santiago. Competition among Santiago’s municipalities is restricted by
mobility costs for individuals, the limited number of jurisdictions, and the
barriers to entry and exit in municipality formation. At the same time, the
metropolitan local government of Santiago3 is in practice a monopolist
with respect to the provision of local public goods or the solution of urban
problems involving many municipalities. This lack of competition may be
a key factor in preventing the adequate provision of local public goods in
the case of large urban agglomerations such as Santiago. Generally, due to
the rigidity of current urban policy mechanisms, competition is often
absent from the provision of local public goods as well as from the solution
of urban problems.

The idea of FOCJ, introduced by Frey and Eichenberger (1995, 1996a,
1997, 1999), constitutes an additional contribution to the search for flexible
mechanisms to provide individuals and local governments with effective
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incentives to achieve the adequate provision of local public goods. This new
approach proposes unbundling the activities of a jurisdiction and opening up
each individual activity to competition. In order to generate competition
among these new uni-functional jurisdictions effectively, the proponents of
this approach argue in favour of the de-localization of membership. These
two aspects seem to be crucial for increasing competition among local
governments in large metropolitan regions.

Nevertheless, this increased competition among local governments (or
local service providers) may also give rise to problems and generate
inefficiencies that should be considered in the design of urban policies. In
this book, we have developed a framework that can be used to analyse the
effects of de-localized membership in jurisdictions and the uni-functional-
ity of jurisdictions on competition among local service providers in large
urban agglomerations, as well as the potential impact of the expected
increase in competition on the achievement of the optimal provision of
local public goods.

MAIN RESULTS OF THE BOOK

Within this framework, the most relevant results for urban policy are as
follows. It is true that the de-localized membership in jurisdictions and uni-
functionality of jurisdictions proposed by the FOCJ concept offers the
potential to greatly improve welfare by increasing competition among local
service providers. Nevertheless, some important aspects of this situation
should be noted, and we should also be aware of some problems that may
arise.

First, if FOCJ4 are to increase competition and guarantee a high utility
level for the individuals in a region, there must be competition in all types of
local public goods. If there is a monopoly local service provider even in only
one type, and we assume that local public goods are perfect complements
between types, all the gains from increased competition in the other types
of local public goods will be redistributed to this monopoly local service
provider, and individuals would obtain the same utility as if there were no
competition in any type at all; the result in terms of utility for individuals
would be equivalent to that of classical all-purpose jurisdictions.

It is important to note that in real local jurisdictions and in the multi-
dimensional concept of FOCJ, there are alternative sources of competition
which we have not formally discussed in the previous analysis, such as politi-
cal competition, which may limit the monopoly power of the monopoly local
government. However, these other dimensions of competition are beyond the
remit of the analysis presented in this book. Nevertheless, the absence of such
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alternative forces of competition may be a serious concern, especially if there
are local public goods with large market areas (or economies of scale) and
little substitution with other local public goods. Market power of a single unit
becomes more of an issue in such a world. Perhaps these kinds of local public
goods should be more regulated in order that decentralization in the form of
FOCJ for their provision will guarantee an increase in the utility level for indi-
viduals. On the other hand, local public goods with small market areas and a
high substitution with other local public goods will not have this problem of
monopolization and they could be provided by a system of FOCJ improving
utility for the individuals.

Second, if there is competition in the region (that is, there is more than
one local service provider in the region for each type of local public good),
FOCJ should be allowed to charge discriminatory prices (which is the price
policy they will choose at equilibrium). If they were obliged to charge
uniform prices regardless of location, the resulting local competition would
be less intense. Prices at the extreme boundaries of the local service areas
would be higher than under discriminatory pricing, and thus in aggregate,
the customers would be worse off than under price discrimination. We have
shown that the efficient allocation of local public goods necessarily requires
spatial price discrimination. This is also true in Tiebout’s setting. In fact,
charging taxes (or prices) according to land rent values in order to achieve
optimality, as in Tiebout’s setting, is a form of spatial price discrimination.
Mill pricing will typically increase the inefficiencies identified under dis-
criminatory pricing (at least in the case of no location sunk cost technol-
ogy), and in general, the opportunity to charge discriminatory prices with
respect to location increases competition and is welfare improving in a
spatial context.

Third, if there is competition in the region and FOCJ are allowed to
charge discriminatory prices, there will be a maximum price that local
service providers can charge, which will be determined by the differential
transport costs of patronizing the provider with the second-lowest trans-
port cost. This will guarantee a minimum aggregate utility level for indi-
viduals, which will depend on the intensity of the local competition,
independent of the individuals’ mobility (their ability or willingness to
move from one place of residence to another). This will improve the situ-
ation for individuals in comparison with Tiebout’s jurisdiction concept.

Fourth, if the technology of the local public good is characterized by no
location sunk costs (so that the facilities can be reallocated at no additional
cost), and there is very weak competition from other regions (because, for
example, individuals have a low propensity to change their place of resi-
dence), there will be excessive entry of FOCJ providing the local public
good, leading to excess capacity in the analysed region. This will result in
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lower overall welfare in comparison to the optimal allocation; however, for
individuals, this will be the most favourable situation in terms of utility,
because they will profit from the intense competition among local service
providers. On the other hand, if the technology of the local public good is
characterized by location sunk costs, very weak competition from other
regions may lead to either excessive or insufficient entry. The precise nature
of the equilibrium pattern of competing local service providers in this case,
and the possible resulting inefficiency, will depend upon the history of that
region. In this case, the sunk costs may act as a kind of entry barrier that
impedes the entry of additional FOCJ, despite the fact that the FOCJ cur-
rently operating in the region are earning profits. In terms of welfare, the
equilibria characterized by extremely insufficient entry are equivalent to
those with extremely excessive entry, but in the case of insufficient entry, the
individuals suffer the greatest losses, while the local service providers active
in the region profit from the existence of this entry barrier. In both cases,
local competition alone is not sufficient to guarantee optimality.

Finally, coordination among FOCJ, aimed at solving some of the alloca-
tion problems that emerge from competition, may also cause inefficiencies.
In fact, partial cooperation (that is, the non-cooperative choice of locations
followed by cooperative pricing) will always be inefficient within our frame-
work, and discriminatory pricing will lead to the efficient locations only if
partial cooperation is ruled out. On the other hand, we saw that full coop-
eration (that is, the cooperative choice of locations and prices) is not com-
pletely equivalent to the case of a monopoly local government, and it can
also lead to inefficient location choices. Therefore, in general, collusion
among FOCJ should be avoided.

OPEN QUESTIONS FOR FUTURE RESEARCH

We have provided answers to some of the relevant questions regarding the
effects of introducing the phenomena of de-localized membership in juris-
dictions and the uni-functionality of jurisdictions on competition among
local service providers in large urban agglomerations. Nevertheless, many
open questions still remain to be answered.

Two factors that are crucial and should be included in a future extension
of the model are income heterogeneity and quality differentiation. In a
setting characterized by geographical segregation according to income,
excess entry of FOCJ would be expected at the upper end of the income
distribution, while insufficient entry and inadequate quality would most
likely result at the lower end. The spatial characteristics of the city will
crucially affect the location and quality decisions of the competing and
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independent jurisdictions. For example, complete exclusion may occur
under such a system. On the other hand, well-targeted welfare programmes
may be able to exploit the competition among FOCJ for the low-cost pro-
vision of local public goods.

In our setting, we assumed that individuals in the analysed region had
the opportunity to move to an alternative region, and the level of competi-
tion represented by the latter for the former was reflected in a parameter, �.
Nevertheless, this parameter was exogenously given in our model and we
should extend our setting by endogenizing �. This would mean explicitly
modelling the interaction of local service providers with the characteristics
of FOCJ not only within a region, but also between regions.

In order to analyse overlapping jurisdictions and the idea of unbundling
the services provided by local service providers, we considered a setting that
included different types of local public goods. We saw that the option of
unbundling activities can increase competition and aggregate utility for
individuals in a region only if there is competition in all types of local
public goods. Crucial to this result was the assumption of perfect comple-
mentarity among local public goods of different types. If some degree of
substitution is possible between types of local public goods, a monopoly
local service provider in one type could not obtain all of the gains from
increased competition in the other types. Thus, we should incorporate some
degree of substitution between types, in order to see how this would affect
the results obtained here.

We should also integrate a labour market into the model, in order to
explicitly analyse the interdependencies between the availability of jobs and
the provision of local public goods. This is because individuals’ location
decisions seem to be more strongly influenced by job alternatives than by
the provision of local public goods, provided that some acceptable level of
the latter is present.

A further extension of the work presented here would be an empirical
one. Given the privatization measures implemented in Chile since 1973
(intensified with the structural reforms around 1980), using Santiago as a
case study would provide ample opportunities to test and contrast the
FOCJ concept with the privatization policies actually implemented in
Chile. The country’s experience with respect to the level of decentralization
and the degree of unbundling of various functions, as well as delocalized
membership in some of them, would be especially useful in this regard.

As explained in the general introduction, this book analyses the optimal
allocation of local public goods in a spatial context5 and the allocation con-
sequences of increasing competition in their decentralized provision. For
this we took two innovative aspects present in the concept of FOCJ:
de-localized membership and uni-functionality of jurisdictions. However,
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and as explained, the concept of FOCJ has many other interesting dimen-
sions, which have been analysed until now using exclusively verbal economic
reasoning (particularly in Frey and Eichenberger, 1999). In this sense we
should make a formal analysis of other relevant aspects of this concept, for
example, by incorporating political competition and democratic control.
The incentives of politicians may be different in FOCJ from all-purpose
jurisdictions for reasons other than competition and this could have impacts
on the provision of local public goods.

Finally, the framework developed in this book and the results derived can
be applied to many other general problems of spatial competition, such as
location decisions for competing firms, as well as problems of industrial
organization, such as the selection of products in a differentiated product
market, among others.

NOTES

1. To the best of my knowledge, there is still no analysis of the economic role of megacities
in developing countries in the literature.

2. For example, in the case of Chile, more than 40 per cent of the country’s population
(6 million people) live in the capital city or metropolitan region of Santiago, where more
than 47 per cent of the entire country’s GDP is produced (INE, 2001). Numerous pol-
icies have been implemented in an attempt to reverse this trend towards the concentra-
tion of people and economic activity in this large city. One crucial argument offered by
policy-makers to justify these kinds of policies is that numerous problems experienced
by the city, especially those related to the lack of adequate urban infrastructure, are due
simply to its enormous size.

3. As explained in the General introduction, there is no metropolitan government of
Santiago, but the ‘MINVU’ (Ministry of Housing and Urban Planning) in some sense
plays the role of a metropolitan local government in the provision of local public goods
or solutions to urban problems involving many municipalities (such as metropolitan
parks, link roads and so on).

4. As explained in the general introduction, ‘FOCJ’ refers to our interpretation of the
concept relative to the aspects of it that we considered in this book.

5. By ‘spatial context’ we mean basically considering transport costs.
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