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Abstract

The relative advantages of private property and common property for the
efficiency, equity, and sustainability of natural resource use patterns have
been debated in legal and economic literatures for severa centuries. The
debate has been clouded by atroika of confusions that relate to the difference
between (1) common property and open-access regimes, (2) common-pool
resources and common property regimes, and (3) a resource system and the
flow of resource units. A property right is an enforceable authority to
undertake particular actions in specific domains. The rights of access,
withdrawal, management, exclusion and alienation can be separately
assigned to different individuals as well as being viewed as a cumulative
scale moving from the minimal right of access through possessing full
ownership rights. All of these rights may be held by single individuals or by
collectivities. Some attributes of common-pool resources are conducive to
the use of communal proprietorship or ownership and others are conducive
to individual rights to withdrawal, management, exclusion and alienation.
Many of the lessons learned from the operation of communa property
regimes related to natural resource systems are theoretically relevant to the
understanding of a wide diversity of property regimes that are extensively
used in modern societies.

JEL classification: K1, Q2, H4, D7

Keywords: Common Property, Private Property, Common-pool Resources,
Governance

1. Introduction
The issue of the relationship between private property and common property
has engaged both legal and economic scholars in a long series of

controversies over the meaning, the sequence of development, and the
superiority of private vs. common property. The issues debated relate to the
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efficiency, equity and sustainability of private property as contrasted to
common property. The scholarship in both professions has been
characterized by formulations that are adopted by each generation of
scholars without much effort to examine their foundations or to test them by
empirical research. Both have their doctrinal aspects. And, the dominant
view in both disciplines has been that private property is clearly superior to
common property. Many scholars think of contemporary examples of
common property as remnants of the past, likely to disappear as we enter the
twenty-first century (see Atran, 1986, 1993). Recent research, however, has
challenged the presumption that private property is necessarily superior to
common property.

2. The Legal Debate over Private vs. Common Property

Prior to the publication in 1861 of Ancient Law by the distinguished English
jurist, Henry Sumner Maine, the accepted view among Western jurists was
that the origin of the concept of property in ancient times was the occupation
of land by a single proprietor and his family (Grossi, 1981). Further, the
superiority of individual property holdings was so well accepted in the legal
literature of the early nineteenth century that the possibility of other forms of
property existing on the European continent threatened juridical views about
the origins of social order. Maine drew not only on his own extensive
research in India but also on the work of Georg Ludwig von Maurer (1854,
1856) on the primitive Germanic village communities, the Mark, and of the
pioneering work of William Blackstone (1766). Maine concluded that: ‘it is
more than likely that joint-ownership, and not separate ownership, is the
really archaic ingtitution, and that the forms of property that will afford us
instruction will be those that are associated with the rights of families and of
groups of kindred’ (Maine, [1861] 1963, p. 252). This set off a flurry of
publications challenging and supporting his conclusion (see extensive
bibliographic citations in Grossi, 1981). The great debate had much more
than academic importance, as major political struggles continued throughout
the nineteenth century over the status of the many remaining forms of
common property on the European continent. A legal and political belief
system that saw the origin of property itself in the efforts of individua
proprietors to occupy land gave the landed proprietor a specia role in
society. These beliefs helped to justify the passage of legislation to eliminate
collective landholding rights and to authorize enclosures and the takeover of
communal properties by individual proprietors.

The meaning of private property in comparison to common property
remains a contested issue in modern legal scholarship. Ellickson, Rose and
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Ackerman (1995), for example, start their recent textbook on property law
with a first chapter devoted to ‘The Debate over Private Property’. The
second chapter addresses ‘The Problem of the Commons'. In the latter
chapter, they include parts of the famous article by Hardin (1968) on ‘The
Tragedy of the Commons’, but then ask students the following questions:
‘Private property is often said to avert the tragedy of the commons. But does
it? Who enforces property limitations? Does another kind of “commons’
problem lurk in the organization and maintenance of a property
regime? (Ellickson, Rose and Ackerman, 1995, p. 141). In an earlier
volume, Rose (1994, p. 37) points to the ‘kicker’ in a sharp distinction
between private and common property when she stresses that a
private-property regime as a system ‘has the same structure as a common
property’ (see also Epstein, 1979, 1985, and Dukeminier and Krier, 1993).

3. The Economic Debate over Private vs. Common Property

Economists tend to view common property institutions as having a longer
history than private-property institutions and to explain the growth of
modern, Western societies in part as the result of changing from common
property to private property (North and Thomas, 1976; North, Anderson,
and Hill, 1983). Private property is considered by most economists to be an
essential ingredient in economic development due to the incentives
associated with diverse kinds of property relationships (see, for example,
Welch, 1983). A farmer who owns his own labor, land and other factor
inputs, for example, islikely to see a direct relationship between investments
and the level of benefit achieved over the long term. A farmer who belongs
to an agricultural production cooperative, on the other hand, may see only a
loose connection between personal contributions and benefits. The more
individuals in a society whose work is only loosely connected to their
benefits, the more pervasive an attitude of free riding can become. If
everyone tends to free ride on the work of others, overal economic
productivity will be low.

Private-property rights, however, cannot simply emerge spontaneously
from a common property system. Private-property rights depend upon the
existence and enforcement of a set of rules that define who has a right to
undertake which activities on their own initiative and how the returns from
that activity will be allocated (V. Ostrom, 1989). In other words, rules and
rulers are required to establish, monitor and enforce a property system.
While some rules generate incentives that greatly increase the welfare of
most participants in an economy, there are always individuals who resist
changes because of benefits they receive from a prior system or propose
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changes that particularly benefit themselves. Rulers may also receive
substantia returns from making rules that benefit some to the detriment of
others. Thus, rent-seeking behavior is expected on the part of both
entrepreneurs and rulers.

Common property regimes are, therefore, presumed by many economists
to be inefficient. There are three sources of inefficiency. One is rent
dissipation, because no one owns the products of a resource until they are
captured, and everyone engages in an unproductive race to capture these
products before others do (Knight, 1924; Gordon, 1954; Scott, 1955;
Schaefer, 1957; Cheung, 1970; C. Clark, 1976, 1980; Dasgupta and Heal,
1979). The second is the high transaction and enforcement costs expected if
communal owners were to try to devise rules to reduce the externalities of
their mutual overuse (Demsetz, 1967; Coase, 1960). The third is low
productivity, because no one has an incentive to work hard in order to
increase their private returns (North, 1990; Yang, 1987). Common property
regimes are presumably retained by rulers who do not understand the
enhancement in overall economic welfare that will result from a change to
private property or who are supported by those who benefit from these
‘archaic’ regimes. A common policy prescription is articulated by R. Smith
(1981, p. 467) when he states that ‘the only way to avoid the tragedy of the
commons in natural resources and wildlife is to end the common property
system by creating a system of private property rights'.

4. Confusionsthat Generate Misunderstanding

The debate about the relative merits of private and common property has
been clouded by atroika of confusions that hinder scholarly communication.
Different meanings are assigned to terms without clarifying how multiple
aspects relate to one another. The source of confusion relates to the
differences between (1) common property and open-access regimes, (2)
common-pool resources and common property regimes, and (3) a resource
system and the flow of resource units. All three sources of confusion reduce
clarity in assigning meaning to terms and retard theoretical and empirical
progress.

The Confusion between Common Property and Open-Access Regimes

In a now classic article, Ciriacy-Wantrup and Bishop (1975) clearly
demarked the difference between property regimes that are open access,
where no one has the legal right to exclude anyone from using a resource,
from common property, where the members of a clearly demarked group
have a legal right to exclude nonmembers of that group from using a
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resource (see also Bromley, 1991a, 1992b). Open-access regimes (res
nullius) - including the classic cases of the open seas and the atmosphere -
have long been considered in legal doctrine as involving no limits on who is
authorized to use a resource. If anyone can use a resource, no one has an
incentive to conserve their use or to invest in improvements. If such a
resource generates highly valued products, then one can expect that the lack
of rules regarding authorized use will lead to misuse and overconsumption.
Some local grazing areas, inshore fisheries and forests are effectively
open-access resources, but many fewer than presumed in the literature.

Some open-access regimes lack effective rules defining property rights by
default (Dales, 1968). Either the resources affected by these open-access
regimes are not contained within a nation-state or no entity has successfully
laid claim to legitimate ownership. Other open-access regimes are the
consegquence of conscious public policies to guarantee the access of al
citizens to the use of a resource within a political jurisdiction. The concept
of jus publicum applies to their formal status, but effectively these resources
are open access. The state governments of Oregon and Washington
intervened in the early twentieth century to prevent local salmon fishermen
from devising rules that would have limited entry and established harvesting
limits (Higgs, 1982, 1996). Fishing unions along the US coastal areas tried
to organize inshore fisheries so as to limit entry and establish harvesting
limits during the 1950s. Even though their efforts could not have had a
serious impact on prices due to the presence of an active internationa
market for fish, the fishing unions were prosecuted by the US Department of
Justice and found in violation of the Sherman Antitrust Act (Johnson and
Libecap, 1982). Thus, US inshore fisheries have effectively been open-access
resources during much of the twentieth century as a result of governmental
action to prevent local fishing groups from establishing forms of common
property regimes within those political jurisdictions. In more recent times,
however, both the national and state governments have reversed their prior
stands and have actively sought ways of creating forms of co-management in
inshore fisheries (see Pinkerton 1992, 1994; J. Wilson, 1995).

A third type of open-access regime results from the ineffective exclusion
of nonowners by the entity assigned formal rights of ownership. In many
developing countries, the earlier confusion between open-access and
common property regimes paradoxically led to an increase in the number
and extent of local resources that are effectively open access. Common
property regimes controlling access and harvesting from local streams,
forests, grazing areas, and inshore fisheries had evolved over long periods of
timein al parts of the world, but were rarely given formal status in the legal
codes of newly independent countries.
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As concern for the protection of natural resources mounted during the
1960s, many developing countries nationalized all land and water resources
that had not yet been recorded as private property. The institutiona
arrangements that local users had devised to limit entry and use lost their
legal standing, but the national governments lacked monetary resources and
personnel to monitor the use of these resources effectively. Thus, resources
that had been under a de facto common property regime enforced by loca
users were converted to a de jure government-property regime, but reverted
to a de facto open-access regime. When resources that were previousy
controlled by local participants have been nationalized, state control has
usually proved to be less effective and efficient than control by those directly
affected, if not disastrous in its consequences (Curtis, 1991; Hilton, 1992;
Panayotou and Ashton, 1992; Ascher, 1995). The harmful effects of
nationalizing forests that had earlier been governed by local user-groups
have been well documented for Thailand (Feeny, 1988), Niger (Thomson,
1977; Thomson, Feeny and Oakerson, 1992), Nepa (Arnold and Campbell,
1986; Messerschmidt, 1986), and India (Gadgil and lyer, 1989; Jodha, 1990,
1996). Similar results have occurred in regard to inshore fisheries taken over
by state or national agencies from local control by the inshore fishermen
themselves (Cordell and McKean, 1992; Cruz, 1986; Dasgupta, 1982;
Higgs, 1996; Panayotou, 1982; Pinkerton, 1989).

The Confusion between a Resource System and a Property Regime

The problems resulting from confusing open-access regimes with common
property regimes are particularly difficult to overcome due to a second
terminological problem. The term ‘common property resource’ is frequently
used to describe a type of economic good that is better referred to as a
‘common-pool resource’. All common-pool resources share two attributes of
importance for economic activities: (1) it is costly to exclude individuas
from using the good either through physical barriers or legal instruments
and (2) the benefits consumed by one individual subtract from the benefits
available to others (Ostrom and Ostrom, 1977b; E. Ostrom, Gardner, and
Walker, 1994). Recognizing a class of goods that shares these two attributes
enables scholars to identify the core theoretical problems facing individuals
whenever more than one individual or group utilizes such resources for an
extended period of time. Using ‘property’ in the term used to refer to a type
of good, reinforces the impression that goods sharing these attributes tend
everywhere to share the same property regime.

Common-pool resources share with public goods the difficulty of
developing physical or ingtitutional means of excluding beneficiaries. Unless
means are devised to keep nonauthorized users from benefiting, the strong
temptation to free ride on the efforts of others will lead to a suboptimal
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investment in improving the resource, monitoring use, and sanctioning
rule-breaking behavior. Second, the products or resource units from
common-pool resources share with private goods the attribute that one
person’s consumption subtracts from the quantity available to others. Thus,
common-pool resources are subject to problems of congestion, overuse and
potential destruction unless harvesting or use limits are devised and
enforced. In addition to sharing these two attributes, particular
common-pool resources differ on many other attributes that affect their
economic usefulness including their size, shape and productivity and the
value, timing and regularity of the resource units produced.

Common-pool resources may be owned by national, regional, or loca
governments; by communal groups; by private individuals or corporations;
or used as open access resources by whomever can gain access. Each of the
broad types of property regimes has different sets of advantages and
disadvantages, but at times may rely upon similar operational rules
regarding access and use of a resource (Feeny et a., 1990). Examples exist
of both successful and unsuccessful efforts to govern and manage
common-pool resources by governments, communal groups, cooperatives,
voluntary associations, and private individuals or firms (Bromley et a.,
1992; K. Singh, 1994; K. Singh and Ballabh, 1996). Thus, as discussed
below, there is no automatic association of common-pool resources with
common property regimes - or, with any other particular type of property
regime. Further, common property arrangements are essentially share
contracts (Lueck, 1994; Eggertsson, 1990, 1992, 1993a, 1993b) and, as
such, face similar problems of potential opportunistic behavior and moral
hazard problems.

The Confusion between the Resour ce and the Flow of Resource Units
Common-pool resources are composed of resource systems and a flow of
resource units or benefits from these systems (Blomquist and Ostrom, 1985).
The resource system (or alternatively, the stock or the facility) is what
generates a flow of resource units or benefits over time (Lueck, 1995).
Examples of typical common-pool resource systems include lakes, rivers,
irrigation systems, groundwater basins, forests, fishery stocks and grazing
areas. Common-pool resources may also be facilities that are constructed for
joint use, such as mainframe computers and the Internet. The resource units
or benefits from a common-pool resource include water, timber, medicinal
plants, fish, fodder, central processing units, and connection time. Devising
property regimes that effectively allow sustainable use of a common-pool
resource requires rules that limit access to the resource system and other
rules that limit the amount, timing, and technology used to withdraw diverse
resource units from the resource system.
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5. Property as Bundles of Rights

A property right is an enforceable authority to undertake particular actions
in a specific domain (Commons, 1968). Property rights define actions that
individuals can take in relation to other individuals regarding some ‘thing’.
If one individual has a right, someone else has a commensurate duty to
observe that right. Schlager and Ostrom (1992) identify five property rights
that are most relevant for the use of common-pool resources, including
access, withdrawal, management, exclusion, and alienation. These are
defined as:

Access: The right to enter a defined physical area and enjoy nonsubtractive
benefits (for example, hike, canoe, sit in the sun).

Withdrawal: The right to obtain resource units or products of a resource
system (for example, catch fish, divert water).

Management: The right to regulate internal use patterns and transform the
resource by making improvements.

Exclusion: The right to determine who will have access rights and
withdrawal rights, and how those rights may be transferred.

Alienation: The right to sell or lease management and exclusion rights
(Schlager and Ostrom, 1992).

In much of the economics literature, private property is defined as
equivalent to alienation. Property-rights systems that do not contain the right
of aienation are considered to be ill-defined. Further, they are presumed to
lead to inefficiency since property-rights holders cannot trade their interest
in an improved resource system for other resources, nor can someone who
has a more efficient use of a resource system purchase that system in whole
or in part (Demsetz, 1967). Consequently, it is assumed that property-rights
systems that include the right to alienation will be transferred to their
highest valued use. Larson and Bromley (1990) challenge this commonly
held view and show that much more information must be known about the
specific values of a large number of parameters before judgements can be
made concerning the efficiency of a particular type of property right.

Instead of focusing on one right, it is more useful to define five classes of
property-rights holders as shown in Table 1. In this view, individuals or
collectivities may hold well-defined property rights that include or do not
include all five of the rights defined above. This approach separates the
question of whether a particular right is well-defined from the question of
the effect of having a particular set of rights. * Authorized entrants’ include
most recreational users of national parks who purchase an operational right
to enter and enjoy the natural beauty of the park, but do not have aright to
harvest forest products. Those who have both entry and withdrawal use-right
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units are ‘authorized users' . The presence or absence of constraints upon the
timing, technology used, purpose of use and quantity of resource units
harvested are determined by operational rules devised by those holding the
collective-choice rights (or authority) of management and exclusion. The
operational rights of entry and use may be finely divided into quite specific
‘tenure niches’ (Bruce, 1995) that vary by season, by use, by technology, and
by space. Tenure niches may overlap when one set of users owns the right to
harvest fruits from trees, another set of users owns the right to the timber in
these trees, and the trees may be located on land owned by still others
(Bruce, Fortmann and Nhira, 1993). Operationa rules may allow authorized
users to transfer access and withdrawal rights either temporarily through a
rental agreement, or permanently when these rights are assigned or sold to
others (see Adasiak, 1979, for a description of the rights of authorized users
of the Alaskan salmon and herring fisheries).

Tablel
Bundles of Rights Associated with Positions

Owner Proprietor Claimant Authorized Auth.

User Entrant
Access X X X X X
Withdrawal X X X X
Managment X X X X
Exclusion X X
X

Alienation

Source: E. Ostrom and Schlager (1996, p. 133).

‘Claimants’ possess the operational rights of access and withdrawal plus a
collective-choice right of managing a resource that includes decisions
concerning the construction and maintenance of facilities and the authority
to devise limits on withdrawal rights. The net fishers of Jambudwip, India,
for example, annually regulate the positioning of nets so as to avoid
interference, but do not have the right to determine who may fish along the
coast (Raychaudhuri, 1980). Fishing territories are a frequent form of
property for indigenous, inshore fishers (Durrenberger and Palsson, 1987).



2000 Private and Common Property Rights 341

Farmers on large-scale government irrigation systems frequently devise
rotation schemes for allocating water on a branch cana (Benjamin et al.,
1994).

‘Proprietors’ hold the same rights as claimants with the addition of the
right to determine who may access and harvest from a resource. Most of the
property systems that are called ‘common property’ regimes involve
participants who are proprietors and have four of the above rights, but do not
possess the right to sell their management and exclusion rights even though
they most frequently have the right to bequeath it to members of their family
and to earn income from the resource (see Berkes, 1989; Bromley et al.,
1992; K. Martin, 1979; McCay and Acheson, 1987).

Empirical studies have found that some proprietors have sufficient rights
to make decisions that promote long-term investment and harvesting from a
resource. Place and Hazell (1993) conducted surveys in Ghana, Kenya, and
Rwanda to ascertain if indigenous land-right systems were a constraint on
agricultural productivity. They found that having the rights of a proprietor
as contrasted to an owner in these settings did not affect investment
decisions and productivity. Other studies conducted in Africa
(Migot-Adholla et al., 1991; Bruce and Migot-Adholla, 1994) also found
little difference in productivity, investment levels, or access to credit. In
densely settled regions, however, proprietorship over agricultural land may
not be sufficient (Feder et al. 1988; Feder and Feeny, 1991; Anderson and
Lueck, 1992). As land is densely settled, the absence of a title reduces the
options for farmers to sell their land and reap a return on this asset. Further,
without a title, farmers lack collateral to obtain credit to invest more
intensively in the productive potential of their land (see Alston, Libecap and
Schneider, 1996). Thus, a key finding from an overview of many studiesis
that no type of property-rights regime works equivalently in al types of
settings. For private-property systems in land to make a difference in
productivity gains, one probably needs (1) a somewhat dense population so
competition for use is present and (2) the existence of effective markets
related to credit, inputs, and the sale of commaodities (see further discussion
in Section 7). In a series of studies of inshore fisheries, self-organized
irrigation systems, forest user groups and groundwater institutions,
proprietors tended to develop strict boundary rules to exclude
noncontributors; established authority rules to allocate withdrawal rights;
devised methods for monitoring conformance; and used graduated sanctions
against those who do not conform to these rules (Agrawal, 1994; Blomquist,
1992; Schlager, 1994; Tang, 1994; Lam, 1998).

‘Owners’ possess the right of aienation - the right to transfer a good in
any way the owner wishes that does not harm the physical attributes or uses
of other owners - in addition to the bundle of rights held by a proprietor. An
individual, a private corporation, a government, or a communal group may
possess full ownership rights to any kind of good including a common-pool
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resource (Montias, 1976; Dahl and Lindblom, 1963). The rights of owners,
however, are never absolute. Even private owners have responsihilities not to
generate particular kinds of harms for others (Demsetz, 1967).

What should be obvious by now is that the world of property rightsis far
more complex than simply government, private and common property.
These terms better reflect the status and organization of the holder of a
particular right than the bundle of property rights held. All of the above
rights can be held by single individuals or by collectivities. Some communal
fishing systems grant their members all five of the above rights, including
the right of alienation (Miller, 1989). Members in these communal fishing
systems have full ownership rights. Similarly, farmer-managed irrigation
systems in Nepal, the Phillippines and Spain have established transferable
shares to the systems. Access, withdrawal, voting and maintenance
responsibilities are alocated by the amount of shares owned (Maass and
Anderson, 1986; E. Martin, 1986; Martin and Y oder, 1983a, 1983b, 1983c;
Siy, 1982). On the other hand, some proposas to ‘privatize' inshore
fisheries through the devise of an Individual Transferable Quota (ITQ),
alocate transferable use rights to authorized fishers but do not allocate
rights related to the management of the fisheries, the determination of who
is a participant, nor the transfer of management and exclusion rights. Thus,
proposals to establish ITQ systems, which are frequently referred to as forms
of ‘privatization’, do not involve full ownership.

The next two sections are devoted to a discussion of the attributes of
common-pool resources that are conducive to communal proprietorship or
communa ownership as contrasted to individual ownership. Groups of
individuals are considered to share communal property rights when they
have formed an organization that exercises at least the collective-choice
rights of management and exclusion in relationship to some defined resource
system and the resource units produced by that system. In other words, all
communal groups have established some means of governing themselves in
relationship to a resource (E. Ostrom, 1990). Where communal groups are
full owners, members of the group have the further right to sell their access,
use, exclusion and management rights to others, subject in many systems to
the approval of the other members of the group. Some communa
proprietorships are formally organized and recognized by legal authorities as
having a corporate existence that entails the right to sue and be sued, the
right to hold financial assets in a common bank account, and to make
decisions that are binding on members. Other communal proprietorships are
less formally organized and may exercise de facto property rights that may
or may not be supported by legal authorities if challenged by honmembers.
Obvioudy, such groups hold less well-defined bundles of property rights
than those who are secure in their de jure rights even though the latter may
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not hold the complete set of property rights defined as full ownership. In
other words, well-defined and secure property rights may not involve the
right to alienation.

6. Attributes of Common-Pool Resources Conduciveto the Use of
Communal Proprietor ship or Ownership

Even though all common-pool resources share the difficulty of devising
methods to achieve exclusion and the subtractability of resource units, the
variability of common-pool resources is immense in regard to other
attributes that affect the incentives of resource users and the likelihood of
achieving outcomes that approach optimality. Further, whether it is difficult
or costly to develop physicad or ingtitutional means to exclude
nonbeneficiaries depends both on the availability and cost of technical and
institutional solutions to the problem of exclusion and the relationship of the
cost of these solutions to the expected benefits of achieving exclusion from a
particular resource.

Let us start initially with a discussion of land as a resource system.
Where population density is extremely low, land is abundant, and land
generates a rich diversity of plant and anima products without much
husbandry, the expected costs of establishing and defending boundaries to a
parce of land of any size may be greater than the expected benefits of
enclosure (Demsetz, 1967; Feeny, 1993). Settlers moving into a new terrain
characterized by high risk due to danger from others, from a harsh
environment, or from lack of appropriate knowledge, may decide to develop
one large, common parcel prior to any divisions into smaller parcels
(Ellickson, 1993). Once land becomes scarce, conflict over who has the
rights to invest in improvements and reap the results of their efforts can lead
individuals to want to enclose land through fencing or institutional means to
protect their investments. There are tradeoffs in costs to be considered,
however. The more land included within one enclosure, the lower the costs
of defending al the boundaries, but the higher the costs of regulating the use
of the enclosed parcel.

The decision to enclose need not be taken in one step from an
open-access terrain to a series of private plots owned exclusively by single
families (Field, 1984, 1985, 1989; Ellickson, 1993). The benefits of
enclosing land depend on the scale of productive activity involved. For some
agricultural activities, as discussed below, there may be considerable benefits
associated with smaller parcels fully owned by a family enterprise. For other
activities, the benefits may not be substantial. Moving all the way to private
plots is an efficient move when the expected marginal returns from
enclosing numerous plots exceed the expected marginal costs of defending a
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much more extended system of boundaries and the reduced transaction costs
of making decisions about use patterns (Nugent and Sanchez, 1995).

In a classic study of the diversity of property-rights systems used for
many centuries by Swiss peasants, Netting (1976, 1981) observed that the
same individuals fully divided their agricultural land into separate
family-owned parcels, but that grazing lands located on the Alpine hillsides
were organized into communal property systems. In these mountain valleys,
the same individuals used different property-rights systems side-by-side for
multiple centuries. Each local community had considerable autonomy to
change local rules, so there was no problem of someone else imposing an
inefficient set of rules on them. Netting argued that attributes of the resource
affected which property-rights systems were most likely for diverse purposes.
Netting identified five attributes that he considered to be most conducive to
the development of communal property rights:

low value of production per unit of areg;

high variance in the availability of resource units on any one parcel;
low returns from intensification of investment;

substantial economies of scale by utilizing alarge area; and
substantial economies of scale in building infrastructures to utilize the
large area.

agkrowpdpE

Steep land where rainfall is scattered may not be suitable for most
agricultural purposes, but can be excellent land for pasture and forests if
aggregated into sufficiently large parcels. By developing communal property
rights to large parcels of such land, those who are members of the
community are able to share environmental risks due to the unpredictability
of rain-induced growth of grasses within any smaller region. Further,
herding and processing of milk products is subject to substantial economies
of scale. If individual families develop means to share these reduced costs,
al can save substantialy. Building the appropriate roads, retaining walls
and processing facilities may also be done more economically if these efforts
are shared.

While the Swiss peasants were able to devote these harsh lands to
productive activities, they had to invest time and effort in the development of
rules that would reduce the incentives to overgraze and would ensure that
investments in shared infrastructure were maintained over time. In many
Swiss villages, rights to common pasturage were distributed according to the
number of cows that could be carried over the winter using hay supplies
produced on the owners' private parcels. In all cases, the village determined
who would be allowed to use, the specific access and withdrawal rights to be
used, how investment and maintenance costs were to be shared, and how the
annual returns from common processing activities were to be shared. All of
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these systems included at least village proprietorship rights, but some Swiss
villages developed full ownership rights by incorporating and authorizing
the buying and selling of shares (usually with the approval of the village).
Netting's findings are strongly supported by studies of mountain villages in
Japan, where thousands of rural villages have held communal property
rights to extensive forests and grazing areas located in the steep
mountainous regions located above their private agricultural plots (McKean,
1982, 1992a, 1992b). Similar systems have existed in Norway for centuries
(Orebech, 1993; Sandberg 1993).

The importance of sharing risk is stressed in other theoretical and
empirical studies of communal proprietorships (Antilla and Torp, 1996;
Gupta, 1986, Nugent and Sanchez, 1993). Unpredictability and risk are
increased in systems where resource units are mobile and where storage
facilities, such as dams, do not exist (Schlager, Blomquist and Tang, 1994).
Institutional facilities for sharing risk, such as formal insurance systems or
ingtitutionalized mechanisms for reciprocal obligations in times of plenty,
also affect the kinds of property-rights systems that individuals can devise.
When no physical or ingtitutional mechanisms exist for sharing risk,
communal property arrangements may enable individuals to adopt
productive activities not feasible under individual property rights. A recent
study has demonstrated that the variance in the productivity of land over
space - due largely to the variance in rainfall from year to year - is strongly
associated with the size of communally held parcels alocated to grazing in
the Sudan (Nugent and Sanchez, 1995). Ellickson (1993) compares the types
of environmental and personal security risks faced by new settlers in New
England, in Bermuda, and in Utah to explain the variance in the speed of
converting jointly held land to individually held land in each of these
settlements.

A consistent finding across many studies of communal property-rights
systemsis that these systems do not exist in isolation and are usually used in
conjunction with individual ownership. In most irrigation systems that are
built and managed by the farmers themselves, for example, each farmer
owns his or her own plot(s) while participating as ajoint proprietor or owner
in a communally organized irrigation system (Coward, 1980; Sengupta,
1991, 1993; Tang, 1992; Vincent, 1995; Wade, 1992). Water is alocated to
individual participants using a variety of individualy tailored rules, but
those irrigation systems that have survived for long periods of time tend to
alocate water and responsibilities for joint costs using a similar metric -
frequently the amount of land owned by a farmer (E. Ostrom, 1990, 1992).
In other words, benefits are roughly proportional to the costs of investing
and maintaining the system itself.

Further, formally recognized communal systems are usually nested into a
series of governance units that complement the organizationa skills and
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knowledge of those involved in making collective-choice decisions in
smaller units (O. Johnson, 1972). Since the Middle Ages, most of the Alpine
systems in both Switzerland and Italy have been nested in a series of
self-governing communities that respectively governed villages, valleys, and
federations of valleys (Merlo, 1989). In modern times, cantonal authorities
in Switzerland have assumed an added responsibility to make periodic,
careful monitoring visits to each alp on a rotating basis and to provide
professional assessments and recommendations to local villages, thereby
greatly enhancing the quality of knowledge and information about the
sustainability of these resources (Glaser, 1987).

Contrary to the expectation that communal property systems lacking the
right to alienate ownership shares are markedly less efficient than
property-rights systems involving full ownership, substantial evidence exists
that many communal proprietorships effectively solve a wide diversity of
local problems with relatively low transaction costs (Gaffney, 1992; Hanna
and Munasinghe, 1995a, 1995c; Kaul, 1996; Sandberg, 1993, 1996a, 1996b;
Wilson, 1995). Obtaining valid and reliable measures of outputs and costs
for a large number of property-rights systems covering similar activities in
matched environmental settings is extremely difficult. In regard to
irrigation, a series of careful studies of the performance of communal
proprietorship systems as contrasted to government-owned and managed
systems, clearly demonstrates the higher productivity of the communal
systems controlling for relevant variables (Tang, 1992; Benjamin et al.,
1994; E. Ostrom, 1996; Lam, 1998). Schlager's (1990) studies of inshore
fisheries demonstrate that fishers who have clearly defined proprietorship
are able to solve difficult assignment problems and assign the use of space
and technology so as to increase both the efficiency and equity of their
systems. James Wilson's (1995) studies also demonstrate that communal
proprietorship systems are more efficient than frequently thought.

Performance of communal property-rights systems varies substantialy,
however, as do the performance of al property-rights systems. Some
communal systems fail or limp along at the margin of effectiveness just as
private firms fail or barely hang on to profitability over long periods of time.
In addition to the environmental variables discussed above that are
conducive in the first place to the use of communal proprietorship or
ownership, the following variables related to the attributes of participants are
conducive to their selection of norms, rules, and property rights that enhance
the performance of communal property-rights systems (E. Ostrom, 1993):

1. Accurate information about the condition of the resource and expected
flow of benefits and costsis available at low cost to the participants
(Blomquist, 1992; Gilles and Jamtgaard, 1981).



2000 Private and Common Property Rights 347

2. Participants share a common understanding about the potential benefits
and risks associated with the continuance of the status quo as contrasted
with changes in norms and rules that they could feasibly adopt (E.
Ostrom, 1990; Sethi and Somanathan, 1996).

3. Participants share generalized norms of reciprocity and trust that can be
used as initial social capital (Cordell and McKean, 1992).

4. The group using the resource isrelatively stable (Seabright, 1993).

5. Participants plan to live and work in the same area for a long time (and
in some cases, expect their offspring to live there as well) and, thus, do
not heavily discount the future (Grima and Berkes, 1989).

6. Participants use collective-choice rules that fall between the extremes of
unanimity or control by afew (or even bare mgjority) and, thus, avoid
high transaction or high deprivation costs (E. Ostrom, 1990).

7. Participants can develop relatively accurate and low-cost monitoring and
sanctioning arrangements (Berkes, 1992).

Many of these variables are, in turn, affected by the type of larger regime
in which users are embedded. If the larger regime recognizes the legitimacy
of communal systems, and is facilitative of local self-organization by
providing accurate information about natural resource systems, providing
arenas in which participants can engage in discovery and conflict-resolution
processes, and providing mechanisms to back up loca monitoring and
sanctioning efforts, the probability of participants adapting more effective
rules over time is higher than in regimes that ignore resource problems or
presume that all decisions about governance and management need to be
made by central authorities.

Two additional variables - the size of a group and its homogeneity - have
been noted as conducive to the initial organization of communal resources
and to their successful performance over time (Kanbur, 1991; Libecap,
1989a, 1989b; E. Ostrom, 1992). As more research has been conducted,
however, it is obvious that much more theoretica and empirical work is
needed since both variables appear to have complex effects. Changing the
size of a group, for example, always involves changing some of the other
variables likely to affect the performance of a system. Increasing the size of a
group is likely to be associated with at least the following changes. (1) an
increase in the transaction costs of reaching agreements; (2) a reduction of
the burden borne by each participant for meeting joint costs such as
guarding a system, and maintenance; and (3) an increase in the amount of
assets held by the group that could be used in times of emergency. Libecap
(1995) found that it was particularly hard to get agreements to oil unitization
with groups greater than four. Blomquist (1992), on the other hand,
documents processes conducted in the shadow of an equity court that
involved up to 750 participants in agreeing to common rules to allocate
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rights to withdraw water from groundwater basins in southern California
The processes took a relatively long period of time, but they have now also
survived with little administrative costs for half a century. Agrawal (1996)
has shown that communal forestry institutions in India that are moderate in
size are more likely to reduce overharvesting than are smaller groups
because they tend to utilize a higher level of guarding than smaller groups.

Group heterogeneity is aso multifaceted in its basic causal processes and
effects. Groups can differ along many dimensions including their assets,
their information, their valuation of fina products, their production
technologies, their time horizons, their exposure to risk (for example,
headenders versus tailenders on irrigation systems), as well as their cultural
belief systems. Libecap's (1989b) research on inshore fisheries has shown
that when fishers have distinctively different production technologies and
skills, al potential rules for sharing withdrawal rights have substantial
distributional consequences and are the source of conflict that may not easily
be overcome. Libecap and Wiggins (1984) studies of the prorationing of
crude oil production reveal an interesting relationship between the levels and
type of information available to participants and the likelihood of agreement
at various stages in a bargaining process. In the early stages of negotiation,
al oil producers share arelatively equal level of ignorance about the relative
claims that each might be able to make under private-property
arrangements. This is the most likely time for oil unitization agreements to
be reached successfully. If agreement is not reached early, each participant
gains asymmetric information about their own claims as more and more
investment is made in private information. Agreements are unlikely at this
stage. If producers then aggressively pump from a common oil pool, al tend
to be harmed by the overproduction and are willing late in the process to
recognize their joint interests. Libecap's (1995) study of marketing
agreements among orange growers also shows a strong negative impact of
heterogeneity. The theoretical work of Mancur Olson (1965) on privileged
groups, on the other hand, predicts that when some participants have
substantial assets and whose interests are aligned with achieving an
agreement, such groups are more likely to be organized. The empirical
support for this proposition comes more from studies of global commons
(Mitchell, 1995; Oye and Maxwell, 1995).

Heterogeneity in the knowledge and acceptance of local common
property regimes is likely to lead to their undoing. In frontier regions, new
migrants increase the number of people sharing the return from a
common-pool resource. Further, migrants are unlikely to recognize the
legitimacy of extant, de facto, property-rights systems (see Alston, Libecap
and Schneider, 1996). Thus, the common agreement necessary for the
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sustenance of any property-rights system may rapidly disappear if settlement
patterns undergo a rapid change. Similarly, common property systems
related to inshore fisheries have also proved to be unstable when trawlers
from other locations start to visit on a regular basis without recognizing the
de facto property rights of local fishers.

7. Attributes of Common-Pool Resources Conducive to the Use of
Individual Rightsto Withdrawal, Management, Exclusion,
and Alienation

The advantage of individual ownership of strictly private goods - where the
cost of exclusion is relatively low and one person’s consumption is
subtractive from what is available to others - is so well established that it
does not merit attention here. Industrial and agricultura commodities
clearly fit the definition of private goods. Individual rights to exclusion and
to transferring control over these goods generate incentives that lead to
higher levels of productivity than other forms of property arrangements.

It has frequently been assumed that land also is clearly aways a private
good and therefore best allocated using market mechanisms based on
individual ownership rights. Agricultural land in densely settled regions is
usually best alocated by a system of individua property rights. Gaining
formal title to land, however, may or may not increase efficiency. Feder et
al. (1988) conducted an important econometric study that showed that
agricultural land in Thailand without a formal title was worth only one-half
to two-thirds of land with a formal title. Further, increasing the security of
private-property rights also led to an increased value of the crops produced
(between one-tenth and one-fourth higher than those without secure title).
More secure titling also provided better access to credit and led to greater
investments in improved land productivity (see also Feder and Feeny, 1991).
Insecure property rights may lead potential users to arm and engage in
violent conflict so as to gain control over land through force or by
negotiation to avoid force. Severa types of economic losses result from
conflict over ownership (Skaperdas and Syropoulos, 1995; Umbeck, 19813,
1981b).

Title insurance is another mechanism used to reduce the risk of
successful challenges to ownership of land. Registering brands is till
another technique used to increase the security of ownership over resource
unitsin the form of cattle that may range freely over alarge area until there
is a communal effort to undertake a round-up. Gaining formal titles is,
however, costly. In societies that do not yet have high population densities
and where customary rights are still commonly understood and accepted,
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formal titling may be an expensive method of increasing the security of a
title that is not associated with a sufficiently higher return to be worth the
economic investment (see Migot-Adholla et al., 1991). In addition, it should
now be clear that the cost of fencing land by physical and/or institutional
means is nontrivial and that there are types of land and land uses that may
be more efficiently governed by groups of individuals rather than single
individuals.

A commonly recommended solution to problems associated with the
governance and management of mabile resource units, such as water and
fish, is their ‘privatization’ (Christy, 1973; Clark, 1980). What private
ownership usually means in regard to mobile resource units, however, is
individual ownership of withdrawal rights. Water rights are normally
associated with the alocation of a particular quantity of water per unit of
time or the alocation of aright to take water for a particular period of time
or at a particular location. Fishing rights are similarly associated with
guantity, time, or location. These rights are typically ‘withdrawal’ rights
that are tied to resource units and not to a resource system. In addition to the
individual water rights that farmers hold in an irrigation system, they may
also jointly own - and, therefore, govern and manage - the irrigation
facilities themselves (Tang, 1992). In addition to the quotas or ‘fishing
units' that individual fishers may own, no one owns the fishing stock and
governmental units may exercise various types of management rights in
relationship to these stocks (Schlager, 1990). In groundwater basins that
have been successfully litigated, individual pumpers own a defined quantity
of water that they can produce, rent, or sell, but the groundwater basins
themselves may be managed by a combination of general-purpose and
specia-purpose governmental units and private associations (Blomquist,
1992).

Implementing operational and efficient individual withdrawal rights to
mobile resources is far more difficult in practice than demonstrating the
economic efficiency of hypothetical systems. Simply gaining valid and
accurate measurements of ‘sustainable yield' is a scientifically difficult task.
In systems where resource units are stored naturally or by constructing
facilities such as a dam, the availability of a defined quantity of the resource
units can be ascertained with considerable accuracy, and buying, selling, and
leasing rights to known quantities is relatively easy to effectuate in practice.
Many mobile resource systems do not have natural or constructed storage
facilities and gaining accurate information about the stock and reproduction
rates is very costly and involves considerable uncertainty (Allen and
McGlade, 1987; Wilson, et al., 1991). Further, as Copes (1986) has clearly
articulated, appropriators from such resources can engage in awide diversity
of evasive strategies that can destabilize the efforts of government agencies
trying to manage these systems. Further, once such systems have allocated
individual withdrawal rights, efforts to further regulate patterns of
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withdrawal may be very difficult and involve expensive buy-back schemes
(Orebech, 1982). Experience with these individual withdrawal-rights
systems has varied greatly in practice (see McCay, 1992; McCay, €t a.,
1996; Pinkerton, 1992; Wilson and Dickie, 1995).

Exactly which attributes of both physical and social systems are most
important to the success of individual withdrawal rights from common-pool
resources is not as well established as the attributes of common-pool
resource systems conducive to group proprietorship or ownership. On the
physical side, gaining accurate measurements of the key variables (quantity,
space, technology) that are to be involved in management efforts is essential.
Resource systems that are naturally well-bounded facilitate measurement as
well as ease of observing appropriation behavior. Storage also facilitates
measurement. Where resource units move over vast terrain, the cost of
measurement is higher than when they are contained (for example, it is
easier to develop effective withdrawal-rights systems for lobsters than for
whales).

Considerable recent research has also stressed the importance of
involving participants in the design and implementation of such
property-rights systems. When participants do not look upon such rules as
legitimate, effective, and fair, the capacity to invent evasive strategies is
substantial (Seabright, 1993; J. Wilson, 1995). The size of the group
involved and the heterogeneity of participants aso affect the costs of
maintaining withdrawal-rights systems (Edwards, 1994). And, the very
process of alocating quantitative and transferable rights to resource units
may undo some of the common understandings and norms that allowed
communal ownership systems to operate at lower day-to-day administrative
costs.

8. Communal Property Regimesin the Twenty-First Century

The focus of this entry has been primarily on natural resources. Many of the
lessons learned from the operation of communal property regimes in these
sectors, however, are quite relevant for a wide diversity of similar property
regimes that are currently in wide use and likely to have a substantial
presence in the next century. A very large number of housing developments
- both apartment houses and individual family dwellings - involve individual
property to the housing unit itself combined with communal property to the
grounds, recreational facilities, and other joint facilities. While individuals
can buy and sell their individual housing units, at the time of purchase they
assume a set of duties in respect to the closely related communal properties.
Monthly assessments for the repair and maintenance of these common
facilities are not unlike the assessments made by a community of irrigators
on themselves for the maintenance of their own system. Further, purchase
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and sales frequently require the permission of other members of the group.
Similarly, many sports clubs allocate use quotas to members and assess
members regular fees for the maintenance of the commonly owned facilities.

The modern corporation is frequently thought of as the epitome of
private property. While buying and selling shares of corporate stock is a
clear example of the rights of alienation at work, relationships within a firm
are far from being ‘individual’ ownership rights. Since the income that will
be shared among stockholders, management, and employees is itself a
common pool to be shared, all of the incentives leading to free riding
(shirking) and overuse (padding the budget) are found within the structure
of a modern corporation (Ghoshal and Moran, 1996; Putterman, 1995;
Sesbright, 1993). Thus, where many individuals will work, live, and play in
the next century will be governed and managed by mixed systems of
communal and individual property rights.
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Abstract

The economics of nuisance disputes was one of the initial areas of work in the
field known as law and economics. Commencing with Coase's seminal article
on ‘ TheProblem of Social Cost’, thefield went on to consider many of the most
fundamental issues at the base of the discipline - the problems of lega
frameworks, property right allocations, bargaining costs, information costsand
asymmetries, institutional costs, endowments and invariance results - many of
theseissueswereraised first by Coase in hislandmark article. For good reason
each of theseissues now constitutes afield of research in itself. The economics
of nuisance isimportant primarily because it provided the framework within
which many of these important issues were first raised and considered.

JEL classification: K11, K13, K41

Keywords: Nuisance, Externalities, Judicial Dispute Resolution

1. Definition

Theetymology of the term nuisance comes from the Latin nocere - to do harm,
toinflict injury. In strict legal terms nuisance has been commonly defined as
“a condition or activity which unduly interferes with the use or enjoyment of
land’ (Clerk, 1989, p. 889). Fifoot (1949) notes that nuisance is one of oldest
branches of law dating back to the early assizes and that its ‘very name -
nucumentum - suggests the damage which he [that is the property owner] had
suffered by conduct which nevertheless fell short of an actual dispossession’.
The courts have identified nuisance disputes as involving a ‘noxious or
‘offensive’, ‘unauthorised’ and ‘unreasonable’ use of one's property that
interferes, in a‘continuing way’, with the use and/or enjoyment of another’s
property (Buckley, 1996). In economics terms, nuisance disputes may result
when the choices of independent agents impact upon the outcomes affecting
others, that is they are one of the possible legal consequences of externalities.
Nuisance can be of two kinds: private and public. A private nuisance occurs
when the externality appears in the utility function of one consumer or the
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production function of one firm. If the externality affects many consumers or
producers, then it is a public nuisance. Examples of such disputes include
emissions from a factory that pollute a neighbouring property, noise that
interfereswith aperson’ s sleep or unpleasant smellsfrom one’ suse of hisland.
Generally, most cases of pollution and incompatible uses of land can be
classified as nuisances, and could give rise to nuisance disputes.

2. Traditional Legal Approach to Nuisance

Scholarshaveidentified thetraditional approach to nuisancelaw asoriginating
in thirteen century England (Brenner, 1974; Buckley, 1996; Ellickson, 1973;
Fifoot 1949; Lewin 1986). In its English development, nuisance law was
founded on property law and offered absol ute protection to plaintiffs: either the
nuisance existed and an injunction was granted or courts avoided granting an
injunction by deciding that no nuisance existed.

The nineteenth century in the US brought about a significant changein the
foundations of nuisance law. This reformulation of nuisance law involved the
introduction of the concept of ‘ reasonableness’ that resulted in the abolition of
the absolute rights enjoyed by property owners and the adoption of the
‘reasonableuse’ criterion. The' reasonablenesstest’ wasemployedto determine
whether a specific use of land constituted a nuisance in the particular context
(Lewin, 1986, p. 780). It considered the nature of the activity that brought
about the nuisance suit, the character of the neighbourhood, the frequency of
the activity, the * hypersensitivity’ of the plaintiff, and the defendant’s motive
(Buckley, 1996). Thus the ‘reasonableness test’ limited the scope of the
pre-existing nuisance doctrine since courts could now find that certain
interferences with the use and enjoyment of land were not actionable. Yet,
courtsstill retained an absol utist attitude in their decisionsregarding remedies.
If a nuisance was proven, an injunction was granted routinely.

Subsequently, however, this imbalance was gradually redressed by
American courts, by incorporating the ‘utility’ of the defendant and society
within the reasonableness test. In the first Restatement of Torts (X, 1939) the
American Law Institute (AL 1) adopted the* balancing of theequitiesor utilities
test. Under the ‘ balancing of the equities’ test a nuisance would be established
‘only if its harmful consequences outweighed its benefits to society’ (Lewin,
1986, p. 780). However, the test was soon found to be defective in that it
rendered any activity with sufficient social value absolutely immune from
liability for interference with the use and enjoyment of nearby land (Lewin,
1986, p. 781).

A lessdrasticjudicial solution to the problem of the disproportionateimpact
of injunctive relief was to ignore the utility of the activity in determining
liability and consider it only in determining the appropriate remedy after
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liability was established (Ellickson, 1973; Lewin, 1986, p. 781). Hence, the
courts would first apply the reasonableness test to establish the nuisance and
then apply the‘ comparative hardship’ or ‘balancing of the conveniences test’

to determine the nature of the relief. The court would then grant an injunction
tothe plaintiff only if the harm she experienced from the nuisance outwei ghed
the social cost of abatement. This less drastic solution was also introduced in
thefirst Restatement of Torts (X, 1939). However, the co-existence of both the
balancing of the equities test and the balancing of the conveniences test was
found to be contradictory and confusing, and consequently judicial practice has
been confined primarily to the use of injunctive relief (Lewin, 1986, p. 782).
Nevertheless, the ALI's approach to the law of nuisance as expressed in the
Restatement (Second) of Torts (X, 1969) was not radically different than that
in the first Restatement (Ellickson, 1973; Lewin, 1986; Polinsky, 1980).

3. The Law and Economics Approach to Nuisance Law

The new ‘law and economics paradigm which emerged in the 1960s
recognised that traditional nuisance law faced several doctrinal and practical
shortcomings. It had been characterised as ‘unsystematic’, ‘ neglected’ and in
astate of dismay and confusion (Brenner, 1974; Coase, 1960; Ellickson, 1973;
Epstein, 1979; Newark, 1949)). Prosser (1971) comments that ‘[t]here is
perhaps no more impenetrable jungle in the entire law than that which
surrounds the word “nuisance”’ (p. 516). This new approach to nuisance law
can be viewed as an attempt to reformulate and systematise the traditional
approach to nuisance. It is also the field in which many of the first attemptsto
marry law with economics occurred.

3.1 General

The ‘law and economics' paradigm analyses the nuisance dispute as a case of
informal joint activity arising out of conflicting land uses (Calabresi and
Melamed, 1972; Coase, 1960; Kaplow and Shavell, 1996; Michelman, 1971,
Polinsky, 1980; Posner, 1972). Nuisance may aso be viewed as a form of
externality that interferes with the enjoyment or use of another’s property.
These externalities are a form of inefficiency which in turn can be corrected
through the internalisation of these external effects. Hence, nuisance laws are
the framework within which this cost internalisation occurs (Cooter and Ulen,
1988, p. 170). Equivaently, nuisance laws may be seen as the framework
within which joint activities by independent agents are co-ordinated.
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3.2 Coase (1960)

Theliterature acknowledgesthe beginning of the modern approach to nuisance
law as being R. Coase's celebrated article ‘ The Problem of Social Cost’. The
fundamental question raised by Coase was whether allocative efficiency was
invariant to the initial assignment of property rights. The answer Coase gave
to this problem has been referred to as the (simple) Coase Theorem (Polinsky,
1983, p. 12): In the absence of transaction costs, the efficient outcome will
inhere irrespective of the assignment of rights.

Coase's article has been viewed as a reaction to the Pigouvean approach.
Thisapproachinvolved theidentification of theagentsimposing costson others
and then requiring these agentsto compensate theinjured partiesin the amount
of the full cost of their actions (that is, to internalise the external costs). Coase
emphasised the reciprocal nature of this problem - in that both of the partiesto
anuisance cause the nuisance. In Coase' s framework anuisance dispute arises
astheresult of the interaction of two or more conflicting property uses, not as
acost inflicted by one onto another.

Coase' s pioneering article dealt with a more general or fundamental issue
in economics - the effect of the property right distribution on allocative
efficiency. It was pure happenstance that many of the examples used to
illustrate his innovative ideas involved nuisance and trespass disputes. In
analysing these disputes under the assumption of zero transaction costs, Coase
showed that the assignment of entitlementswasirrelevant to the attainment of
alocativeefficiency. Under the zero transacti on costsassumption, the party that
incursthe costs from conflicting uses may acquire the entitlement to these uses
from the other party at a price that is less than the costs she would suffer, if
those uses of the resources are inefficient. Hence, where co-operation is not
codtly, the efficient allocation of resources will be achieved through private
co-operation between the parties acting to maximise the value of their joint
activities.

Obvioudy, much of the impact of this framework depends upon the
usefulness of the assumption of zero transaction costs. The term ‘transaction
costs' includes the costs of identifying and assembling the partiesinvolved in
the negotiations, the costs of the actual negotiations and the costs of enforcing
the outcome of the negotiations. Coase acknowledged that transaction costsare
in reality positive. He used the examples involving nuisance disputes not to
describe actual behaviour but to illustrate a point. Coase noted that in the
presence of positive transaction costs the initial distribution of property rights
does affect alocative efficiency, and that the courts may be in a position to
assign property rights in such a way as to promote efficient outcomes. ‘In a
worldinwhich there are costs of rearranging the rights established by the legal
system, the courts, in casesrel ating to nuisance, arein effect, making adecision
on the economic problem and determining how resources are to be employed'.
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And the ‘economic problem’ in cases of nuisances ‘is how to maximise the
value of production’ (Coase, 1960, p. 15).

3.3 Calabresi and Melamed' s Framework

Following Coase’ s pioneeringwork, Calabresi and Melamed (1972) offered the
next notable contribution in the evolution of the modern approach to nuisance
law. They furthered the Coasean ideas to construct aunified framework for the
anaysisof entitlementsin property and torts. Their breakthrough wasthat they
stressed that property and tort laws have acommon objective: the protection of
entitlements. However, the two systems differ in the rules used to enforce the
entitlements. property rules for property entittements and liability rules
(negligenceor strict liability) for torts. The novelty of their approach liesin that
they recognised that these rules can be applied even in the cases where the
entitlement is given to the defendant.

Calabresi and Melamed (1972) suggest that the resolution of a nuisance
dispute involves two steps: first, a decision must be made to determine who
should receive the entitlement (choice of entitlement) and second, a decision
must be made on how to protect that entitlement (choice of remedies). Within
thisgeneral framework, Calabresi and Melamed (1972) noted that courts have
traditionally considered the following rules or solutions in nuisance disputes:
(i) the plaintiff is awarded the entitlement which is protected by aproperty rule
(that is an injunction is awarded). The defendant must halt its
nuisance-generating use of the property, unless the plaintiff agrees a price at
which it will transfer its entitlement to the defendant; (ii) the plaintiff is
awarded the entitlement which is protected by a liability rule. The defendant,
on payment of the court-determined damages, may continue the use of his
property in the manner that brought about the nuisance dispute. In effect, the
court determines the price at which the entitlement may betransferred; (iii) the
defendant isawarded the entitlement which is protected by aproperty rule (that
is the defendant has thus the right to pollute and no injunction against its use
will be granted). The defendant may continueits use of the property, unlessthe
defendant agreesaprice at which it will transfer its entitlement to the plaintiff.

However, for ‘ reasonsof symmetry’ they introducean additional fourthrule:
(iv) the defendant is awarded the entitlement which is protected by a liability
rule. In this case, the plaintiff may acquire the entitlement from the defendant
at ajudicially determined price. Stated differently, the plaintiff may obtain an
injunction against the defendant’s activities only if he pays ‘damages' to the
defendant at ajudicially determined price.

Lewin (1986) notes that thisisthe first explicit and thorough presentation
of the concept of the ‘ compensated injunction’, an injunction that the plaintiff
could obtain only by paying damagesto the defendant (p. 790). Thefourth rule
isalso commonly referred to asthe‘reverseliability rule’ (for example Kaplow



2100 Nuisance 385

and Shavell, 1996) and has been the subject of extensive commentary and
research (Ellickson, 1973; Rabin, 1977; Polinsky, 1983; Ayres and Talley,
1995; Kaplow and Shavell, 1995). Remarkably, thefirst judicial application of
thisrule appeared shortly after thetime of the submission of their article, inthe
case of Spur Industries, Inc. v. Del. E. Webb Development Co. (Lewin, 1986,
p. 790).

3.4 The Importance of Transaction Costs

Within the framework established by Coase (1960) (that is, assuming zero
transaction costs), efficiency will result irrespective of which
entitlement-remedy combination is chosen (that is, no matter which of the four
rules is chosen) (Posner, 1972; Polinsky, 1980, 1983). However, it is equally
acknowledged that transaction costs are in redlity not zero and, thus, the
assignment of property rights must have serious implications for alocative
efficiency (for example Caabresi 1970; Calabres and Melamed, 1972;
Michelman, 1971). The subsequent literature hastried to analyse the impact of
various forms of transaction costs on the efficiency of the outcome, and the
implications of these impacts for the efficiency of various rules.

Echoing these lines, Polinsky (1983) notes that ‘if there are positive
transaction costs, the efficient outcome may not occur under every legd rule'.
In these cases, ‘the preferred legal ruleisthe rule that minimises the effects of
transaction costs' (Polinsky, 1983, p. 13). The idea is to advance legal rules
that work well in the world of the ‘second-best’: a world in which perfect
bargaining in the context of perfect information is unlikely to occur.

The initial development of these ideas came from Calabresi (1970),
Calabres and Melamed (1972) and Michelman (1971), who put forth the
criterion of ‘theleast cost abater’ asameansfor promoting allocative efficiency
when transaction costs hinder (Coasean) bargaining between the parties. The
rationalefor thiscriterionisthat, by assigning the responsibility for abatement
to the party who can do so at the least cost, the need for Coasean bargaining is
made redundant. Calabresi (1970) and Michelman (1971) show how allocative
efficiency ispromoted by the use of the*least cost abater’ criterion sinceit both
eliminates the transaction costs of bargaining and also therisk of thefailure of
that bargaining process (that is, its failure to reach the efficient solution).

A follow up to the ‘least cost abater’ criterion is what commentators have
referred to asthe ‘ best briber criterion’ (Calabresi and Melamed, 1972; Lewin,
1986). Thiscriterion hasbeen proposed as a second best option when imperfect
information and strategic behaviour do not allow the determination of the least
cost abater. Under such circumstances, transaction costs might still be reduced
and efficiency attained if the party who can least expensively bribe the other
party is made liable (Calabresi, 1970; Calabresi and Melamed, 1972
Michelman, 1971).
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In essence, the conclusion of the ‘classical’ literature on nuisance was that
the design of legal rules does in fact matter. In a second-best world redolent
with market imperfections and transaction costs, the best criterion for rule
selection will be either to attempt to circumvent the (costly) bargaining process
altogether (least cost abater criterion) or to attempt to reduceits costliness (least
cost briber criterion). Much of the remainder of the literature in this area
concerns the impacts of various forms of costliness on the choice of the lega
rule.

4. The Magnitude of Transaction Costs and the Choice of Remedies

Theoptimal choice of remedies (judically-set damagesor assigned entitlement)
will depend upon the relative costliness of using centralised (judicial) or
decentralised (bargaining) methods for price determination._ Kaplow and
Shavell (1996) and Krier and Schwab (1995) observethat thereisatrendinthe
literaturethat holdsthat ‘ property rules are best when transaction costs are low
- assumedly because the use of property ruleswill induce partiesto bargain and
reach desirable outcomes - whereas liability rules are best when transaction
costsare high - supposedly because the use of liability ruleswill induceinjurers
to act desirably, mimicking the outcomes that would otherwise have been
reached through bargaining’ (Kaplow and Shavell, 1995, p. 718).

4.1 High Transaction Costs

When the costs of bargaining are high, the implication is that the centralised
approach to conflict resolution might be preferred; however, this must depend
upon the nature and magnitude of the costs of centralised decision making.
Thiswill depend uponinter aliatheavailability of information to that decision
maker, or the costs of resolving informational asymmetries (between the
regulator and the regulated). The enquiry to the costs of centralised decision
making in the context of informational asymmetries resulted in the
development of an entirely distinct field of economics, known as the problems
of ‘principal-agent’ theory. Within the nuisance literature, the issue has been
focused on the question of the amount of information required by the judiciary
in order to make an informed determination of the dispute.

High Transaction Costswith Perfect Knowl edge of the Level of Damagesinthe
presence of high transaction costs, liability rules (damages) are superior to
property rules (injunctions) when courts have knowledge of the actual level of
damages resulting from the conflict_(Calabresi and Melamed, 1972; Posner,
1992; Barnes and Stout, 1992; Kaplow and Shavell, 1996). The argument is
that if damages are assessed perfectly, then the defendant will stop the nuisance
and abate only when it is more costly to pay the (correct level of) damages. If
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there was a property rule in effect (and high transactions costs prevented a
negotiated resolution to the conflict) then the defendant would have to abate
even if the abatement costs were greater than the damages (resulting in
inefficiency).

High Transaction Costs with Imperfect Information Polinsky (1980, 1983)
statesthat if the court lacks knowledge of both the damages to the plaintiff and
the abatement costs to the defendant then no clear cut solution can be specified
a priori. Kaplow and Shavell (1996), however, disagree with this view and
demonstratethat * even when courts are uncertain about the magnitude of harm,
liability rules are superior to property rules’ (p. 719). They demonstrate that
when courts are faced with imperfect information when setting damages equal
to an ‘average’ level of damages for cases characterised by similar facts, the
outcome under the liability rule will be superior on average to that under the
property rule (under the assumption that courts do not systematically
underestimateor overestimate damages). Thisimpliesthat courtsdo not require
perfect information in order to establish an appropriate price for continuing
nuisance, they only require sufficient information so as to alow them to
determine an unbiased estimate of that price.

This criterion makes sense. It states that courts do not have to have perfect
information in order to be a reasonable aternative to a costly decentralised
price-setting mechanism; they will be as effective at price setting as the
information that they have at their disposal. The more information that courts
accumulate concerning a certain form of conflict, the more unbiased will be
their estimate of its costliness and the more accurate will be their assessment
of the appropriate price (damages). Talley (1994) also supportsthe proposition
that liability rules with a ‘properly’ chosen level of damages are superior to
property rules in the presence of high transactions costs. Therefore, the
guestion of judicia efficiency as aregulator hasto do with its unbiasedness as
an estimator of damages, not the perfection of its information base.

4.2 Low Transactions Costs

Many commentators state that the decentralised mechanism (bargaining) is
aways the most efficient method for conflict resolution when transaction costs
arelow. Examples of thistrend include Posner (1972), Calabresi and Melamed
(1972). For example, Merrill (1985) argues that trespass law should be used
when transaction costs are low while the law of nuisance (implying payment
of damages) should be used when transaction costs are high. However severd
commentators(for example Ayresand Talley, 1995; Kaplow and Shavell, 1996;
Polinsky, 1980, believe that thistendency isill-founded. The general themein
this criticism is that even when transaction costs are low, both property rules
and liability rules can induce bargaining and in fact in certain cases more
efficient solutions can be attained under liability rules.
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Very Low Transaction Costs Polinsky (1980) applies the Coase Theorem and
shows that under zero transaction costs both property rules and liability rules
lead to equally efficient outcomes. This reasoning is followed by several
subsequent commentators (for example, Kaplow and Shavell, 1996). The
reasoning isthat, if bargaining isvirtually costless, then the partieswill be able
to resolve the conflict irrespective of the process within which the bargaining
is embedded. In short, institutional questions only become interesting when
private cooperation is faltering as a coordination mechanism, that is when the
costs of private transactions are significant.

Low Transaction Costs and Imperfect Information The invariance result of the
Coase Theorem is not robust over avery wide range of institutional costliness.
Once there are at least some transactions costs and information costs, the
optimal choice of ruleor criterion is more complicated. Polinsky (1980) argues
that under imperfect information it is uncertain whether liability rules or
property rules are superior.

Kaplow and Shavell (1996) state that liability rules may not be better than
property rulesunder conditionsof imperfect information but that (if constructed
in an unbiased manner) they tend to be better. They base their argument on the
idea of the court’s unbiased estimation of damages set forth above, and the
court’s capacity to use accumulated information to resolve current conflicts.
Ayres and Talley (1995) also argue that liability rules may be superior to
property rules under imperfect information but offer a different basis for their
argument. They argue that in cases of imperfect information and costly
bargaining ‘liability rules possess an “information-forcing” quality’ that may
induce and facilitate more efficient bargaining (pp. 1032-1033). In their
approach the price announced by the court separates the pool of al plaintiffs
into those adequately compensated and those inadequately compensated. This
separation is the information-forcing characteristic of liability rules that
facilitates bargai ning (whereas such bargaining is not induced under property
rules). In effect the plantiff’s response to the judicial price initiates the
bargaining process by providing information on that party’s bargaining
position.

Therefore, judicia intervention has been portrayed as a potentially useful
form of centralised activity, even when the costs of decentralised conflict
resolution arelow. It can be an efficient method for accumulating and applying
information on previous similar conflicts to current ones (informational
efficiency gains). Or, it can be an effective approach to initiating bargaining
between parties where asymmetric information creates bargaining costliness
(bargaining efficiency gains).
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5. Other Important Factorsin Determining the Appropriate Remedy

The comparative costliness of centralised solutions (judicially-determined
prices) versus decentralised solutions (negotiation-determined prices) depends
upon factors other than simply the costs of bargaining. There are also the costs
of theinstitution, the costs of implementation and enforcement, and theimpacts
on other legitimate societal objectives. A substantial literaturesurveystherange
of costs that must be considered when the resolution of a nuisance conflict is
being undertaken.

5.1 Enforcement

When the defendant cannot pay assessed damages then Kaplow and Shavell
(1996) show that the ‘liability-related incentives to take precautions[to reduce
or avoid nuisance] will be compromised’. Hence, a property rule solution
protecting victims would be preferable. *Alternatively, it may be possible to
retain the advantages of theliability rulein some contexts by requiring injurers
to pay in advance for expected harm rather than to pay for actual harm after it
occurs.” Finaly, another way to overcome the judgement proof problem isto
require potential injurers to offer proof that they have the ability to pay the
damages before any damage has occurred (for example, by purchasing
insurance) (Kaplow and Shavell, 1996, pp. 740-741).

5.2 Numbers: Public versus Private Nuisances

Theprincipal reason public nuisances are dealt with separately is because they
involve ‘free-rider’ and ‘hold out’ problems. Regarding remedies, Calabresi
and Melamed (1972) imply that injunctions are more efficient than damages
when thereis only one victim and one injurer. When thereis apublic nuisance
(that is, many victims) Calabresi and Melamed (1972) argue that damage
remedies tend to be more efficient. Ellickson (1973) has disputed this
argument. Posner (1972) argues that damages should be awarded when
transaction costs are high and injunctions should be assigned in the opposite
case. Y et, Posner states that transaction costs could be high in both the public
nuisance and private nuisance disputes (in the latter case dueto dueto strategic
behaviour). Michelman (1971) a so suggeststhat the damages remedies should
be used in the case of one injurer and many victims unless the injurer is the
‘cheapest cost avoider’. For other commentators, however, the public nuisance
caseis seen as aless serious theoretical challenging since, it can be reduced to
a private nuisance analysis by aggregating the parties in a class action (for
example, Polinsky 1980, 1983).

5.3 Ingtitutional Costs
Institutional costs mean the costs of the chosen approach to governance. In the
context of nuisance disputes, theinstitutional costsarethe coststothejudiciary
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of its involvement in the resolution of the dispute. Clearly, one of the most
significant advantages to property-based resolutions is that the judiciary’s
involvement is minimised. It needs only identify which party to the dispute
holds the entitlement. This isthe reason that any movement toward increased
judicia intervention must be justified by balancing the benefits of that
intervention against the costs that they entail.

Thisisthe essence of the approach taken by Calabresi and Melamed (1972)
who argued in favour of injunctions when administrative costs were low (p.
1118). They argued that a property-based resol ution avoided two costs: (a) the
administrative costs of judicialy valuing the damages and (b) the costs of
enforcing the judgement against plaintiffswho have to exchange their right at
prices to which they may not consent. But Ellickson (1973) argues that
Calabresi and Melamed (1972) fail to seethat acombination of rulesmay entail
lower administrative costs than asimpleinjunction (even when administrative
costs are low). He argues that injunctions may involve three additional
administrative costs: ‘ the costsof difficult searchesfor subjectiveval ues, delays
ininitiation of cost-justified nuisance activities, and added administrative costs
in determining what remedies are in a specific case’ (p. 747).

5.4 Entitlements and Wealth Effects

Much of the analysis thus far has assumed that the externality was unilateral
in nature, whereas Coase had pointed out that most nuisances are best
conceived of assituations of reciprocal externality. If plaintiffsare ableto elect
behaviour that exposes themselves to a nuisance (asin cases of ‘coming to the
nuisance’) or able to mitigate the effects of a nuisance (for example, through
the use of an air purifier), then the externality is best thought of as ajoint cost
determined by the joint activities of the two parties. In this case, it is probably
inappropriate to think of the remedy as simply the framework for determining
the price at which a unilateral transfer is effected. It is more appropriate to
think of it asthe framework within which the parties must work to move away
from the non-cooperative outcome and toward the cooperative outcome. In this
light, the important issue becomes the differential wealth effects of different
entitlement rules. That is, irrespective of the remedy used to enforce the rule
andthe ultimate achievement of allocative efficiency, the choiceof entitlements
will effectively endow one party rather than the other with the wealth
represented by thejoint use. Thesewealth effectsmay have many other impacts
within society, and on society’ s goals other than alocative efficiency. Thisis
the essence of the bonus payment argument in favour of damages remedies,
summarised by Polinsky (1980) as follows: once damages have been awarded
then ‘it is possible to pursue additional distributional goals by making the
defendant’s liability more or less than the plaintiff's actual damages (for
example, Calabresi and Melamed, 1972; Ellickson, 1973). For example, if the
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plaintiff islesswell off than the defendant and amore equitable distribution is
desired, then the damage awarded could be augmented by a bonus payment by
the amount that will bring about the distribution preferred (Polinsky, 1980, p.
1078). ‘Under the injunctive remedy,

on the other hand, distributional outcomes are uncertain’ (Polinsky, 1980, p.
1078).

Property-based rules disallow any consideration of these other objectives,
that is, the distributional effects of the entitlement. The court only decides
which party will receive the entitlement, and leavesit at that. A liability-based
system of remedies allows the court to balance these other objectives, when
determining the price at which the entitlement may betransferred. In effect, the
court is better ableto ‘balance the equities’ of the situation in determining both
issues of entitlement and its price.

6. Determining Entitlements: The ‘Coming to the Nuisance’ Doctrine

Most often the allocation of an entitlement within a nuisance dispute rests on
the relative impact of one use of land on the other, that is, on the degree of
interference with the reasonabl e uses of another parcel of land. When aspecific
use of one parcel of land disqualifies many other reasonable uses of another
parcel, then the offending use is deemed to be the * nuisance’ . Equivaently, the
other landowner is deemed to hold an entitlement to pursue areasonable range
of uses on its land without interference. The exception to this rule has been
where the landowner is deemed to have ‘ come to the nuisance’. This doctrine
involves a defendant who has used his property in a specified way for a
prolonged period of time without complaint, and then receives a complaint
when the plaintiff introduces a new use on a neighbouring parcel of land. In
this case, the defendant may claim that it isentitled to its use by reason of prior
appropriation, while the plaintiff is not entitled to its new use of the
neighbouring land.

‘Coming to the nuisance’ has been considered as a defence in nuisance
disputes. The doctrine of coming to the nuisance has very old roots in the
general ancient maxim of volenti non fitinjuria (nolegal wrongisdoneto him
who consents). ‘ The person coming to the nuisance implicitly consents by his
voluntary choice of establishing aresidence or business in the neighbourhood
of apre-existing producer of negative externaities' (Wittman 1980). Yet, itis
considered that the influence of the coming to the nuisance principle has
gradually diminished in modern judicial decision making (Epstein, 1979;
Tromans, 1982; Wittman, 1980).

Several proponentsof thelaw and economic paradigm arguethat theweight
of ‘being first’” ought to be considered in judicia practices since it has
implicationsfor alocativeefficiency (Posner, 1972; Wittman, 1980; Rob, 1986;



392 Nuisance 2100

Snyder and Pitchford, 1996). If entitlements are allocated on the basis of being
first, thereisan efficiency cost associated with establishing oneself ‘ there’ first.
For example, unnecessary or inappropriate timing of investment may occur in
order to establish prior rights (Posner, 1972; Wittman, 1980).

A notable contribution on the issue is that by Wittman (1980). Wittman
suggeststhat in order to avoid such strategic behaviour atwo-staged procedure
must be followed in cases of coming to the nuisance: first, the court must
establish, based on efficiency criteria, who should have been first instead of
who was first and then, once the efficient sequence is determined, the court
must ‘determine the liability or property rule that promotes the efficient
sequence’ (p. 559). In searching for the most efficient sequence the court must
take under consideration the costs and benefits of the two partiesinvolved (the
‘first party’ and the ‘newcomer’). Wittman (1980, p. 561) points out that no
efficient sequence would alow for the compensation of relocating the ‘first’
party if that party should not have been first.

Another concept related to issue of coming to the nuisance is that of
‘foreseeability’: in certain cases, the party that is first can, based on the
characteristics of the location, foresee that the location is prone to generate a
nuisance dispute. Consequently, that party should not have been therefirst and
their prior appropriation should not give rise to an entitlement (Wittman,
1980).

In essence, the law and economics analysts agree that the timing of the use
should not dictate the alocation of an entitlement. The object of alocative
efficiency will only be advanced if the person who arrives first happens to
pursue the use that is best from the social perspective. This can only be
determined by reference to social costs and benefits, not timing of arrival. In
addition, the rule of ‘first come, first served’ entails its own costliness because
it provides incentives for inefficient races and contests for appropriation.
Therefore, the allocation of entitlements should not be based upon notions of
prior appropriation, but rather on broader considerations of social welfare and
efficiency.

7. Alternative Approachesto the Resolution of Nuisance Disputes

The law and economics literature on nuisance has focused on afairly limited
(but fundamentally important) institutional choice, between
judically-determined damages and party-negotiated outcomes. There are - of
course - an entire range of possible ingtitutions, ranging from free marketsin
al sorts of securitised property rights to wholly centralised regulatory
ingtitutions. A few commentators have pointed to these alternatives, and the
overall limitations of the classic approach to nuisance disputes.
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7.1 More Decentralised Approaches

Knetsh (1983, ch. 10) argues that the case-by-case approach adhered to by the
law and economics literature to resolving nuisance disputes increases the
uncertainty associated with investment in property since the
maximisati on-efficiency doctrine may grant an entitlement or choose aremedy
‘depending on the circumstances’ (Polinsky, 1983) that maximise efficiency.
Uncertainty of these ‘circumstances and of how the court will react to these,
reduces the security in investment in property. Knetsh (1983) proposes an
alternative market-based approach that aimsto reconcile security ininvestment
with alocativeefficiency whereby the nuisance-causing party would berequired
to buy off the ‘easements’ from neighbouring landowners so as to compensate
them. Future purchasers of land would have to ‘buy back’ the easement if they
required the termination of the nuisance. Such asystem, Knetsh argues, brings
about certain and unambiguous entitlements. Another example of a private
mechanisms for the resolution of nuisance disputes is the use of restrictive
covenants (for example, Ellickson 1973).

7.2 More Centralised Approaches

Burrows (1980) offers a more general attack on the mainstream framework
developed from Coase (1960) and Calabresi and Melamed (1972). Burrows
argues that more centralised methods of intervention are required in nuisance
disputes, such as pollution control (see Burrows, 1980, 1985). He argues that
(a) itiscontradictory to resort to the best briber when by assumption bargaining
isdifficult and (b) (in the case of imperfect information regarding the efficient
level of nuisance), identifying the least cost abater is an insufficient criterion.
Burrows (1980) further argues that the Calabresian criteria are irrelevant if
transaction costs are considerably low. In fact, under such a situation thereis
no need for any criteria since the *efficient decentralised process will ensure
that the least cost avoider does the abating, and that he does so to an efficient
level’ (Burrows, 1980, p. 156). If transaction costs are high (or other obstacles
to bargaining exists) then Burrows argues that the criteria are ambiguous. In
this case, the transaction costs are ‘' too high to allow decentralised transactions
whichever of thefour legal rulesisselected’ (1980, p. 156). Burrows concludes
that ‘if progress is to be made in the direction of efficiency and justice in the
pollution context, we must look to more centralised policies of pollution
evaluation and control’ (p. 163) and proposesthat future research should focus
on the devel opment of a* systematic statutory approach’ to nuisance control (p.
164).

7.3 Ellickson on Zoning
Influenced by Coase (1960) and Calabresi and Melamed (1972), Ellickson
(1973) argued for decentralised mechanisms to deal with conflicts among
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neighbouring landowners. Ellickson criticised the system of zoning * asanideal
model for highlighting the economic consequences of al mandatory
[centralised] regulation’ (p. 691). Other notable contributions that critically
examine centralised mechanisms for resolving conflicting land uses in the
manner of Ellickson (1973) include Crecine, Davis and Jackson (1967), Davis
(1963), Note (1969) and Siegan (1970, 1972).

Ellickson (1973) notesthat the usual practicein traditional nuisancelaw (to
resort to the property rule solution) resulted in the belief that zoning was
necessary. In his view zoning is not desirable on efficiency grounds since it
fails to reduce the costs of the nuisance, but aso increases the preventive and
administrative costs associated with it. With respect to equity, zoning does not
correct the changes in the wealth distribution it causes (p. 699). Hence zoning
as ameans of controlling nuisance is seen as neither efficient nor equitable as
compared to other aternatives. Ellickson thus concludes that other less
centralised remedies must be used.

Ellickson (1973) proposes the use of covenants (consensual agreements
among landlords that limit the uses of one’s property) as a meansto deal with
nuisance disputes. Again, he argues on efficiency grounds: ‘Covenants
negotiated between landownerswill tend to optimiseresource all ocation among
them. In other words, the reduction in future nuisance costs to each party will
exceed the sum of the prevention and administrative costs each agreesto bear,
with al costs discounted to present value' (p. 713). Though Ellickson
acknowledges that ‘[n]ot al conflicts between neighbours can be solved by
covenants', covenants ‘generated by market forces will tend to promote
efficiency’ (p. 714) and that ‘assuming egual bargaining power and
information, consensual covenantswill not involve inequitable gains or losses
to any party’ (p. 714). Covenants are problematic ‘when they impose external
costs on third parties, creating suboptimal resource allocation and unfairness
(p. 714) (for examplewhen certain racial minorities are excluded from specific
zones). Though old judicial practices and high transaction costs of the past
have limited the use of covenants, Ellickson (1973) urges that the new
emerging judicial attitude (influenced by the new ‘law and economics' school)
and the standardisation of legal procedures can bring about the reduction of
transaction costs and thus facilitate the use of covenants.

More recently, Ellickson (1991) has advanced these ideas and has further
argued for the use of informal mechanisms as effective means for resolving
nuisance disputes. He shows how non-legal informal socia controls are likely
to supplant legal rules when transaction costs are high. He argues that in
certain cases of conflicting uses of property, individuals often resort to such
informal means of settlement not only because they tend to be administratively
cheaper but also because they are more likely to promote efficiency (social
wealth maximisation).
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Wherethe application of covenants or other non-formal legal mechanisms
are not feasible, due to high administrative and information costs, then a
remedy for nuisance dispute can be found by altering the property rights
amongst landowners. Ellickson (1973) held that a remedy settling a nuisance
dispute will be efficient to a party if its preventive costs (the costs to avoid the
nuisance) and administrative costs (the costs of litigation and bargaining) are
less than the costs from reduction in nuisance. Lega rules cannot affect
preventive costs, sincethelatter are affected only by technol ogical innovations.
Legal rules, however can affect administrative costs involved in the execution
of a specific measure and thus property rights ought to be assigned so as to
minimise administrative costs that will lead to the increase in the number of
preventive measures that the parties perceive to be in their self interest.
Ellickson (1973) developed a framework comprised of four guidelines for the
choice of a nuisance remedy: (a) assign the entitlement to the party with the
greater knowledge of the risksinvolved; (b) assign the entitlement to the party
with the better organisation for dealing with therisk; (c) assign the entitlement
to the party with the better control over implementing the most efficiency
preventive measures; (d) use the mostsimplerulesof liability sincethey areless
costly than complex rules.

Using these guidelines, Ellickson (1973) proceeds to generate efficient
remedies for nuisance dispute. He strongly advocates the use of damages over
injunction. He proposed the elimination of traditional injunctive relief in
nuisance disputes. | nthe context of the framework established by Calabresi and
Melamed (1972) he proposed that only ruleii (that is, damages) and rule iv
(compensated injunction) were granted (Ellickson, 1973, pp. 115-122).
Ellickson argued against the use of injunctive relief on the basis that the
balancing of equitiesor conveniencestestswere uncertain and costly and hence
allow the possibility of inefficiency arising from granting an injunction that
poses costs to the defendant greater than the benefits gained from the plaintiff.
A novelty in Ellickson's (1973) work is that it implies that compensated
injunctions could be granted to a plaintiff that would not have been entitled to
damages. For example, in the cases where the plaintiff would not be entitled to
damages on the grounds that they were ‘ hypersensitiveto injury’ or had ‘ come
to the nuisance’, the plaintiff could nevertheless purchase a compensated
injunction in cases ‘involving persona safety or fundamental freedoms
(Ellickson, 1973, p. 740). What is more, a plaintiff that has been protected by
aliability rule could also purchase a compensated injunction (rule iv) if they
were not satisfied with the damages awarded (rule ii) (Ellickson, 1973, pp.
745-746). Ellickson is thus seen by commentators as proposing a remedy that
isa‘hybrid of Rule Two and Rule Four remedies’ (Lewin, 1986, p. 796).



396 Nuisance 2100

7.4 Merrill on Trespass

Merrill (1985) discusses trespass and nuisance law and how they differ in the
remedies that can be effective. He considers trespass and nuisance law in the
context of theright to exclude intrusions by others. He arguesthat thisright is
not one right but a ‘bundle’ of rights. In case of intrusion in the form of
trespass the strict liability rule readily applies. Intrusion as a nuisance,
however, ismore complex in both establishing the nuisance (actionability) and
to decide on the appropriate remedy. Whereas in nuisance law deciding on
actionably and remedy involvesweighing cost and benefits, thisisnot required
in the case of trespass. Merrill (1985) further develops the
“mechanical-judgmental’ distinction: trespasslaw asentailing limited judicial
discretion in the determination of remedies (they are determined
‘mechanically’). Nuisance law involves discretion and entitlements are
established judgmentally. Merrill further anal ysesthe economic underpinnings
of the difference between nuisance and trespass law. His main thesis is that
‘when the costs of transacting are low, the legal system will gravitate towards
rule that determine entitlements at alow cost - such as the strict liability rule
of trespass ... In contrast, when the costs of transacting are apt to be high, the
legal system will incline toward rulesfor the determination of entitlement that
are more expensive - such as the balancing or cost-benefit approach of
nuisance’. That is, in the presence of high transaction costs market transactions
are more prone to fail and thus ‘these more expensive
entitlement-determination rulesarenecessary in order to givejudgestheneeded
discretion to adopt what they perceive as the best ‘compromise’ solution (the
efficient solution) to land use disputes’ (Merrill, 1985, p. 14).

8. Comparative Nuisance: Differing Systemsin Different Jurisdictions

Regarding the relative trends in the application of injunction and damages
remedies, most commentators hold that damage remedies have been used
increasingly by American courts (Ellickson, 1973; Note, 1979; Rabin, 1977,
Polinsky, 1980) over the past four decades. On the other hand, courts in
England havetraditionally shown apreferencefor injunctiverelief based onthe
high esteem they have held for private property, despite the fact English law
prescribes that injunction is a discretionary remedy (Atiyah, 1980; Brenner,
1974; Tromans, 1982). Y et, it hasbeen argued that there may be‘[sjomeeasing
inthejudicia attitude' regarding this preference (Ogus and Richardson, 1977,
p. 310).

For comparison of English and UK judicial treatments of nuisance see
Stephen (1998), while Lang (1979) offers a comparative discussion of the
development and application of private law in cases of harmful externalitiesin
England, France and Germany. Ogus and Richardson (1977) examine certain
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judicial practices in the area of nuisance law and how they compare to the
economic models developed by the law and economics tradition.

9. Conclusion: the End of Nuisance?

Much of the literature in the area of nuisance is now quite dated, and thisisfor
good reason. Many of the most important issues of law and economics arose out
of the article by Coase, and hence by happenstance they arose within the
context of the nuisance dispute. The problems of legal frameworks, property
right alocations, bargaining costs, information costs and asymmetries,
institutional costs, endowmentsand invarianceresults- all of theseissueswere
raised first by Coase in his landmark article on socia cost. For good reason
each of theseissuesnow constitutesafield of researchinitsalf. Someof it could
continue to occur within the confines of the nuisance dispute, but most of the
issuesarefar morefundamental and far-reaching than thisone context. For this
reason the law and economics literature on nuisance is incredibly rich at its
outset, and incredibly limited at present. It is a field of research far more
notable for its past than it could ever be for its future.

Neverthel ess nui sance di sputes continueto provide acontext for substantial
analysisand academicinterest. Thefundamental nature of the nuisancedispute
- individual activitieswith joint outputs by reason of physical proximity - raises
many of the interesting issues involved in the coordination of society. The
alternative approachesto their resolution - centralised or decentralised pricing
and transfers - raises many of the most fundamental questions of governance.
The field will continue to provide an interesting context for the consideration
of these fundamental issues.
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Abstract

Zoning confers an interest in the property of each landowner to those who
control the political power of the locality. This allows municipalities to
shape their residential environments and their property-tax base. Voters in
most communities will accept developments that raise the value of their
major persona asset, their homes. The efficiency of zoning thus depends on
the transaction costs of making mutually advantageous trades between
existing voters and development-minded landowners. High transactions
costs of selling zoning plus the endowment effect that zoning confers
probably create land-use patterns with excessively low densities in American
metropolitan areas.
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1. Zoning isa Municipal Property Right

Zoning is the most important method of land use regulation undertaken by
local governments. It divides a jurisdiction into geographically contiguous
‘zones'. The loca zoning ordinance prescribes what may be done in each
zone and what may not be done. The great majority of the population of the
US lives in communities that are zoned. This chapter will treat related local
land-use regulations as part of zoning. Thus subdivision regulations, in
which developers projects are subjected to review and conditions by a
planning board, and historic preservation rules, which are often reviewed
under a separate ordinance, are regarded here as part of zoning.

Zoning comprises a protean set of constraints on land development. Most
land-use law can be amended and classifications changed without the
consent of affected property owners. Among the most frequently observed
strands of the regulatory web are minimum area per lot, use to which the lot
may be put (for example, agricultural, residential, commercia, or
industrial), maximum height of the buildings, maximum number of units
that can be placed on the lot, minimum setbacks for a building from its

403



404 Zoning and Land Use Regulation 2200

neighbors and the street, off-street parking requirements, and demands that
developers pay for (arguably) related public infrastructure such as roads and
sawers. Single-family homes are typically placed at the top of the list of uses
to be protected. Early ‘cumulative’ zoning ordinances alowed homes to be
placed in commercial districts but not vice-versa. Modern ordinances (since
about 1950) typically establish exclusive zones, so that homes are not
allowed in commercial areas.

In order to provide a focus for this survey, | shall advance a particular
point of view about zoning. | regard zoning as a collective property right
that is used by the municipality to maximize the net worth of those in
control of the political apparatus (Nelson, 1977; Fischel, 1985). The
establishment of zoning and subsequent changes in its rules redistribute
control over land from its nominal owners to the dominant political faction
in the jurisdiction, who may include many of the owners themselves in a
collective role as residents.

In some cases, this redistribution may increase aggregate land values
(and, arguably, aggregate wellbeing) in the community by offering a method
to overcome free-rider problems in providing local public amenities
(Hochman and Ofek, 1979). In other cases, the redistribution of property
rights may have less efficient consequences. In al cases, however, zoning is
viewed through my analytical lens as the product of rational calculation.

It is not an arbitrary constraint, even though landowners subject to it may
sometimes view it as such. Nor is zoning usefully viewed as the product of
far-sighted planners whose objective is to correct the misdeeds of the private
market, an idea even planners have given up (Popper, 1988). Zoning is the
product of a political process, and it serves the interests of those who control
that process. The discussion of the scholarly literature in this article is
informed by this viewpoint.

2. Zoning is Decentralized but not Unpredictable

The study of land use regulation in law and economics has been inhibited by
a lack of consensus about the ‘stylized facts upon which economic
theorizing normally builds. There are more than 25,000 local jurisdictionsin
the US that have the power to adopt zoning laws, and their authority to
regulate land is derived from the legislatures and constitutions of 50 states,
not from the federal government. Almost al states grant considerable
latitude to local authorities. This section will nonetheless attempt to show
that there are regularities in zoning which make it possible to theorize about
it. The end of this section contains a brief discussion of sources to enable
readers to explore ingtitutional details and cases.
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Zoning laws are similar from state to state because of the continuing
influence of the Standard State Zoning Enabling Act promulgated by the US
Commerce Department (under Secretary Herbert Hoover) in 1928. Nearly
every state adopted the act or significant parts of it, and the corpus of
judicia opinions that form the case law of zoning was developed largely in
response to its application. Casebooks on zoning and land-use law have little
trouble appealing to a national market. Differences among the states are
more the result of differences in state-supreme court opinions than in the
structure of their statutes or the behavior of the municipalities (Coyle, 1993).

Zoning has remained almost entirely a state-law issue despite periodic
national commissions decrying its parochialism (National Commission on
Urban Problems, 1968; Jackson, 1972; President’s Commission on Housing,
1982; Advisory Commission on Regulatory Barriers, 1991). Proposals to
have the federal government penalize local governments for unreasonable
zoning standards have all died on the vine. The US Supreme Court gave a
boost to the fledgling zoning movement in Euclid v. Ambler, but it has
largely eschewed substantive review of zoning controversies since then.

Zoning is universally regarded as part of the government’s ‘police
power’ (Freund, 1904). The police power is the authority to make
regulations. It is seldom defined in state constitutions, because the police
power is regarded as one of the inherent powers of government. It is often
treated in parallel with two other inherent powers, taxation and eminent
domain. Property devaluations caused by police-power regulations are not
compensable except under the infrequently-invoked doctrine of ‘regulatory
takings (Epstein, 1985; Eagle, 1995; Miceli and Segerson, 1996). The
much-discussed 1987-1993 US Supreme Court decisions that have revived
this doctrine from its nearly moribund condition pose little threat to the vast
majority of zoning ordinances (Fischel, 1995b).

It istypical for new zoning ordinances to ‘grandfather’ nonconforming,
pre-existing uses rather than require them to discontinue. Early zoning
ordinances envisioned the discontinuance of previously established,
nonconforming uses without compensation (Weiss, 1987). The notorious
case of Hadacheck v. Los Angeles, in which a long-established brick factory
was surrounded by new homes and then ordered to be shut down (and its
uncompliant owner put in jail), proved to be an early anomaly. Zoning laws
adopted since the 1920s almost always alow pre-existing uses to stay if they
are not overly noxious. This doctrine was not one required by the courts
(both the California and US Supreme Courts ruled against Mr Hadacheck),
many of which remain tolerant of rules that provide for uncompensated
discontinuance of nonconformers after a somewhat arbitrary period of
“amortization’ of capital costs has occurred (Berger, 1992).
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Grandfathering permits existing community residents, who control
zoning, to establish more rigorous standards for new development than that
which appliesto their own. (Another method is simply to create a new, more
restrictive zone for undeveloped land; regulations must be uniform within
districts, but not among districts.) A new zoning law that establishes three-
acre minimum lot size does not require owners of homes on quarter-acre lots
to tear down their homes or acquire more land. This obviously-reasonable
bow to settled expectations is an important means by which zoning practice
transfers rights from owners of undeveloped land to resident-homeowners.
Because the existing residents do not bear any out-of-pocket costs, it is easier
to impose stringent regulations on undeveloped land.

Grandfathering also provides an incentive for owners of undeveloped
land to anticipate regulatory changes and perhaps build excessively early to
protect their rights. (Some jurisdictions allow development rights to be
vested merely by obtaining permits to build, but such permits are usually
time-limited.) There is anecdotal evidence that such anticipation does induce
premature development (Dana, 1995), and some theoretical models of
regulatory takings have incorporated it (Mills, 1990; Riddiough, 1997).

Urban economists have sometimes attempted to model zoning as a
single-valued constraint, such as minimum lot size. Such exercises can often
be useful in working out implications of land-use constraints in an urban
economics model (M.J. White, 1975; Rubinfeld, 1978). They can, however,
be misleading when their models allow for simple evasions of the single
constraint (Henderson, 1985). Zoning laws do not permit developers to
evade a minimum lot size constraint by simply erecting larger amounts of
capital on the larger lot. Height, setback and single-use requirements usually
stand in the way, and where they do not, discretionary actions such as sewer
connections can be withheld from an uncooperative or opportunistic
developer. Monitoring is not a major administrative problem for zoning, and
errors that do become grandfathered are easily avoided for future land uses
by amending the zoning ordinance.

Sources of information on legal background include legal casebooks on
land-use such as Ellickson and Tarlock (1981) and Callies, Freilich and
Roberts (1994) and the leading property-law casebook, Dukeminier and
Krier (1993). A monthly journal, Land Use Law and Zoning Digest,
summarizes recent cases and legislation and provides experts commentary
on them. Influential law-journa articles are selected annually in Land Use
and Environment Law Review. The leading planning journal is the Journal
of the American Planning Association. Economics journals with numerous
titles related to zoning and land use include Land Economics, Journal of
Urban Economics, and Urban Studies. | treat institutional issues in chapters
2-4 of Fischel (1985). Some fine-grained stories about zoning by lawyers
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with a national practice are contained in Babcock and Siemon (1985). A
collection of law-review articles on property and land use is Ellickson, Rose
and Ackerman (1995).

3. Local Political Authorities Control Zoning

The view of zoning as a municipal property right can help researchers avoid
fruitless theorizing and misguided empirical work. The view assumes,
however, that one can identify some people whose objectives are clear and
who can control the zoning process to their benefit. Since zoning is
embedded in local government politics, this requires an inquiry into the
nature of that politics.

Many observers are impressed by how much neighbors affect zoning
hearings. Tideman (1969) found that nearby residents had almost complete
veto power over proposed variances to permit commercia activity in a
Chicago suburb. (The veto power is necessarily de facto; courts have
overturned zoning laws that formally permitted neighbors to deny variances,
Michelman, 1977.) Nelson (1979) employed the view of zoning as a
neighborhood entitlement as a springboard to reform that would explicitly
acknowledge it and permit its sale to devel opers.

Although neighborhoods are influential where minor changes are
proposed, it is misleading to focus on the administrative actions of zoning
boards when evaluating the entire institution of zoning. To be valid in most
US jurisdictions, zoning must be imposed on the entire municipality,
though, of course, there are different zones within the municipality. The
comprehensiveness of zoning makes it a property right embedded in the
entire community. Legal doctrine is also hostile to rezonings that affect only
one or two small parcels, condemning it in many cases as ‘spot zoning'.
Mogt economic theories and empirical work have evauated zoning as
something that affects entire municipalities.

Locating zoning at the municipa level leads to the question of who
controls municipal politics (Danielson, 1976). The leading theoretica
contenders are (@) the median voter; (b) the bureaucracy, including the
planning profession; (c) interest groups, including developers, real estate
interests, building-trades unions, and advocates for the poor; (d) higher
levels of government, such as state legislators and the interests they serve.

There is no widely accepted choice among these alternatives because, |
submit, the size (both area and population) of the municipality makes a
difference as to which model is relevant. The evidence in support of the
median-voter model of politics has come almost entirely from cross-section
studies of local government (Holcombe, 1989). Within these studies, there is
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evidence that smaller municipalities behave more aong the lines of median
voter theory than the larger cities (Bloom and Ladd, 1982; Holtz-Eakin and
Rosen 1989).

The small suburb is the paradigm of much zoning research. The larger
the government unit, the more likely interest groups will influence the
process (Komesar, 1978), and thus the more likely the ‘property rights
embodied by zoning will belong to them. But even in large cities,
homeowners often have substantial influence on zoning because of ward
representation (as opposed to at-large, citywide elections) on city councils
(Clingermayer, 1993).

This leaves an interesting question of political choice. If the median
voters (local majorities) really get their way at the local level, in contrast to
the interest groups and bureaucrats who are said to dominate the statehouse,
what determines the division of authority between local governments and the
state? As a constitutional issue, the rule is that local governments are
creatures of the state, and the state can modify the locals power over land
use by atering the instruments of their creation (Briffault, 1990). This
would sometimes mean a change in the state constitution for cities with
‘home rule’ charters, but most state constitutions are easily modified and,
even where they are not, judges are reluctant to overrule state legislative
infringements on local authority. Indeed, in the tradition of ‘Dillon’s Rul€’
of statutory construction, judges have encouraged state supervision of
municipal activity (Rose, 1989).

Asapolitical issue, however, the choice between state and local authority
is more complex. Nearly every state - Hawaii is the main exception -
delegates substantial authority over land use to local governments. This is
not because states have not thought to do otherwise. To mention only the
most recent proposal, states were urged in the 1970s to assume much more
control over land use. Dubbed the ‘Quiet Revolution’ in an influential book
by Bosselman and Callies (1971), the idea was to have state and regional
bodies take over much of land use regulation from local governments. A
paralel movement, pursued more by the courts than by legislators, has
attempted to override suburban zoning decisions because of their exclusion
of low-income groups (Haar, 1996).

Neither of these two centralizing attempts has gotten very far. Judicial
efforts to open up suburbs to housing for poor people have stalled in the face
of substantial popular and legidlative opposition (Fischel, 1991). Many state
and national environmental laws add constraints on the discretion of local
zoning, but very few have made locals accept projects that they do not want
(Popper, 1988). Activist states such as Vermont and Oregon have largely
established a double-veto system, in which developers can go from ‘yes to
‘no’ in working their way up the regulatory ladder, but not from ‘no’ to
‘yes'.
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4. Externalities and Nonconvexities May Warrant Zoning

The rationale for zoning typically offered in the economics literature is that
some activities cause spillover effects on their neighbors and that the best
way to deal with these spillovers is to employ police-power regulations to
separate uses (Mills, 1979; Ihlanfeldt and Boehm, 1987). Both of these
propositions have been subject to scholarly questioning.

The idea that urban spillover effects are pervasive was first challenged
empirically by Crecine, Davis and Jackson (1967) for the city of Pittsburgh.
Similar results were obtained for samples in Rochester, NY, by Maser, Riker
and Rosett (1977) and in Vancouver, BC, by Mark and Goldberg (1986).
These studies estimate the value of property, most often single family homes,
using regression analysis. Among the explanatory variables (the right side of
the equation), the studies include some measure of the property’s proximity
to the béte noir of zoning, the nonconforming use. The studies conclude that
nonconforming uses do not seem to have much effect on homes, contrary to
zoning principles, and thus zoning is not justified.

Numerous other studies (more often using suburban samples) have found
that proximity to nonconforming uses does reduce home values (Li and
Brown, 1980; Stull, 1975). But the more telling critique of the former
studies is their inattention to institutional process (Grieson and White 1989;
Fischel, 1994). How did the nonconforming use get into the residential
neighborhood in the first place? Most larger cities have had zoning since the
1920s. The nonconforming uses were most likely let into the neighborhood
by a zoning process. To satisfy objections of nearby neighbors who appear at
zoning hearings, the nonconformers may have adjusted their plans to
mitigate spillovers or compensate for them. If this process works well, one
could find that nonconformers do not adversely affect average neighborhood
property values. But this is not because zoning fails or is irrelevant; it is
because zoning worked to alow an efficient outcome.

A similarly indeterminate outcome is reached when one looks at the
evidence that nearby nonconformities do reduce single-family home values.
It is possible that the nonconforming uses compensated previous
homeowners with a lump sum payment, and subsequent buyers of the homes
were compensated for the nuisance by paying lower prices. There is nothing
necessarily inefficient in this process. The new, nonconforming shopping
center, say, may have added more value to the location than it subtracted
from the homeowners' value. For small areas, at leadt, it is likely that the
only way to tell if a given land use regime is efficient is to see if it
maximizes the land value of the area as awhole (see Section 6 below).

The second prong of the traditional economic argument for zoning holds
that the best means of internalizing spillover effects is the coercion of the



410 Zoning and Land Use Regulation 2200

police power. The source of doubt about this proposition is the extensive
literature on private (that is, consensual) aternatives for dealing with
localized spillovers. Among the best-known studies of aternatives is
Siegan’s (1972) survey of Houston, Texas, the only large city in the US that
lacks zoning. Houston does, however, have private covenants, and its overall
pattern of land uses is not markedly different from other cities. Houston does
appear to have lower housing prices than other places (Peiser, 1981), but, as
will be seen in Section 6, it is not clear whether this is a compliment to, or
criticism of, itslack of zoning.

Another well-known study of covenants and nuisance laws as
aternatives to zoning is by Ellickson (1973), a law professor whose
economically-informed investigations will reward any scholar of land use.
Ellickson concludes that small-scale neighborhood effects would best be
dedlt with by a combination of consensual arrangements and a revival of
nuisance law in which fines are the preferred remedy. (Preferred because
they give the maker of the necessary nuisance a continuum of choices to
correct his behavior.) Private covenants need not be rigid. Residentia
private governments such as homeowner associations are often adopted even
when zoning is available (Reichman, 1976; Ellickson, 1982a; Hughes and
Turnbull, 1996). (Private covenants can prohibit activities that zoning
permits, but covenants cannot permit owners to undertake activities than
zoning prohibits on their land.)

Ellickson’s (1991) book on the ways that extra-legal activity and
informal norms govern small-area relations is also useful in considering
justifications for zoning. His finding that small-area groups often choose to
deal with neighborhood effects by using home-grown remedies even when
the law is available should shake economists unthinking acceptance of the
idea that formal laws actually govern people's behavior (see also Rudel,
1989). Severa historical studies have aso shown that pre-zoning land use
patterns do not differ much from those that developed after the 1920s, when
zoning became widespread (Cappell, 1991; McMillen and McDonald, 1993;
Warner 1962).

In order to justify zoning on efficiency grounds, one might look to a
larger land area than the immediate neighborhood of a given property. The
theory of nonconvexities suggests that land developers might overlook value-
maximizing opportunities even though they are able to bargain with
immediate neighbors to internalize spillover costs (Crone, 1983).
Nonconvexities cause a humber of local land-value peaks that individual
developers might easily mistake for the global maximum. | have pointed out,
however, that private developers are capable of building large-scae
communities and are willing to accept neighborhood spillovers in order to
maximize aggregate land values (Fischel, 1994). Nonconvexities are a good
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reason for employing intelligent land-use planners to see the larger picture,
but such planners could be employed by private developers as well as by
government bodies.

It must be conceded, however, that most American communities are
developed piecemeal by numerous developers who seldom coordinate their
efforts beyond their immediate neighborhoods. To the extent that such lack
of coordination may be corrected by public zoning, the nonconvexities
argument may be the most important rationale for zoning. Some historians
of American cities have emphasized that municipalities have long been the
vehicle for entrepreneurial development schemes (Monkkonen, 1988), and
modern urban economics has emphasized how cities create agglomeration
economies in which government direction may be important (Henderson,
1988; Jacobs, 1969). Nonetheless, the link between zoning and ‘solving' the
nonconvexity problem is not thoroughly explored, and the evidence on
growth controls (Section 7 below) suggests that some forms of zoning may
work against efficient metropolitan development.

5. Rezoning Transactions ar e Facilitated by Exactions

If development-minded landowners value a rezoning (usually for a more
intensive use) more than the municipal voters (or whoever controls the
political process) value the parcel’s current zoning, economists would expect
that an exchange would make both parties better off. Developers would
simply pay the community a sum that could be put in the municipal treasury
and used to reduce local taxes or spent on additional public services.
Hodtility to such seemingly Pareto-improving moves is nonetheless
widespread (Mills, 1989). This section will describe the subterfuges that
facilitate zoning deals.

Some early zoning laws in fact allowed for private trades of zoning. They
specifically permitted zoning changes (or at least zoning variances) if the
landowner got the consent of al or nearly al of the neighbors to the
property. The US Supreme Court struck down private dealmaking, however,
in Seattle Title Trust Co. v. Roberge.

Nelson (1977) advanced a reform of zoning as a neighborhood
entittement that would explicitly permit its sale to developers by
neighborhood groups. | have advocated increased fungibility of zoning, with
the sales going to the municipal treasury (Fischel, 1985). Members of the
planning profession are typically puzzled or horrified by thisidea, but in fact
many courts tolerate municipal dealmaking if it is not too blatant (Wegner,
1987). Informal dealmaking at the neighborhood level is a feature of many
large-scale projects, and developers advisory organizations such as the
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Urban Land Institute offer guidance for negotiating with neighborhood
groups and environmental organizations (Levitt and Kirlin 1985).

Dealmaking for rezoning is normally carried on at the municipal level.
But there is lingering hostility to such transactions by the judiciary. Courts
may strike down straightforward exchanges on the grounds that the police
power must be inalienable (Andres v. Village of Flossmore; Kmiec, 1982).
The Cadlifornia courts have likewise been unwilling to enforce deals on
which communities subsequently reneged (often as the result of a voter
initiative). Subsequent California legislation permitting ‘Developer
Agreements’ has, however, apparently met most of the judicial objections to
limiting the police power over time (Porter and Marsh, 1989).

The more subtle inducements to rezonings are called exactions.
Developers whose projects are larger than a few units are routinely required
to pay for new public infrastructure that benefits their projects. (This
payment is often overlooked by critics who regard municipal provision of
services to suburban development as a subsidy.) Although exactions were
traditionally limited to highly localized costs, modern courts have expanded
the range of services that developers may be required to pay for or provide
directly. (The ‘impact fee' is a somewhat more regularized form of exaction,
but the border that separates the termsisimprecise.)

Exactions have received substantial attention in the scholarly literature.
A well-rounded review is Altshuler, Gdmez-1béafiez and Howitt (1993), and a
collection of essays is Babcock (1987). Whether exactions themselves
restrict the supply of housing within a municipality by imposing additional
entrance fees, asis commonly aleged, is not entirely clear. On the one hand,
the prospect of lucrative exactions may persuade a restrictive community to
allow development that it would otherwise have excluded (Gyourko, 1991).

On the other hand, the lure of filling municipal coffers might induce an
otherwise prodevel opment community to adopt regulations just for the sake
of exchanging them for exactions (Sterk, 1988). The example is not fanciful
- the Mayor of New York once proposed just that, but the plan was
overturned by Municipal Art Society v. New York. It is the latter possibility
that seems to make American courts uneasy about exactions. The US
Supreme Court in Dolan v. City of Tigard, attempted to limit exactions to
the public costs attributable to the private project rather than alow the
municipality to set the terms of trade. Whether this rule will actually benefit
developers remains to be seen.

Issues of horizontal equity raised in the law and economics literature by
Ellickson (1977) and Been (1991) do not categorically condemn exactions.
Land-tax enthusiasts in the Henry George tradition favor exactions as a
partial measure towards their goal off collective control of natural resources
(Tideman, 1988), but the fairness of such selective taxation is questioned by
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others (Epstein, 1993; Levine, 1994). Donald Hagman’s balanced ‘windfalls
for wipeouts proposal, which would require exactions when rezoning
favored owners and compensation when rezoning penalized owners, is still
worth serious attention (Hagman and Miscynski, 1978).

A further form of exchange of zoning is barter arrangements called
‘Transferable Development Rights or TDRs. Instead of the community
proffering development rights in exchange for the developer’s cash, the
landowner is offered the right to develop elsewhere in exchange for acceding
to new restrictions on her property. Because they amount to barter-like
exactions, TDRs are in principle efficiency-enhancing, a least when
compared to an inalienable zoning regime (Mills, 1980; Carpenter and
Heffley, 1982).

When historic preservation was a young idea, many attorneys believed
that the courts would require compensation for owners of property who were
burdened by the restriction, and Transferable Development Rights were
advanced as a low-budget means of compensation (Costonis, 1974). As the
case law developed, however, landmark designations have seldom required
compensation (Penn Central Transportation Co. v. New York City). TDRs
have languished as a result, with only a few unusually restrictive agricultural
and historic-district zoning schemes offering TDRs to landowners.

A final (but not the only remaining) means of exchange of zoning is
through the property tax system. Developers of commercial property often
point to the additional property tax revenue that the community will gain if
their projects are alowed to proceed. To the extent that such revenues
exceed the cost of services occasioned by such development, excess property
tax revenues can be viewed as a side payment by which the community can
be compensated for the local disamenities of commercial development
(Fischel, 1975; McHone, 1986). The promise of increased employment and
wages can also be a method by which developers persuade officials to make
favorable rezonings, though this method works only when the community is
geographically large enough or isolated enough to internalize much of the
potential labor market.

My judgment is that, on the whole, sales of development rights are
ubiquitous, but they involve higher transaction costs than the sale of other
municipal assets. Communities that want to sell redundant school buildings
may have a dlightly harder time doing so than otherwise similar private
entities. The variety of opinions by voters and other political interests adds
to the transaction costs. But such transactions nonetheless occur regularly
because of the obvious opportunity cost of failing to do so, and because few
people regard selling an old school building as antithetical to the purpose of
schooling. Zoning transactions do occur, but only after overcoming the
additional transaction costs of hostility to the very idea by many citizens,
public officials, judges and professiona planners.
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Exchanges of zoning probably happen often enough to lend credence to
various studies that suggest that zoning *‘follows the market’ (Wallace, 1988;
McMillen and McDonald, 1991; Wheaton, 1993). But following the market
by allowing exchange is not the same thing as saying that the land market
would be the same in the absence of zoning. Even under highly fungible
zoning, communities would withhold those land use entitlements that they
collectively valued more than developers did. As will be argued in Section 7
below, such a collective entitlement can also have an important effect on real
property markets via the endowment effect.

6. The Tiebout Model with Zoning Makes L ocal Taxes mor e Efficient

Land use controls in the US are regarded as a necessary condition for the
model of local government embraced by the economics profession. Tiebout
(1956) suggested that the free-rider problem could be overcome for public
goods that are confined to small geographic areas. For local public goods,
Tiebout argued that preferences could be truly revealed if households could
select among many geographically contiguous communities assumed to
provide a wide range of public services. Because most large US metropolitan
areas - in which most Americans live - have scores if not hundreds of
municipalities, and because most people move several times during their
lives, American cities approximate the necessary conditions for Tiebout's
model.

Hamilton (1975, 1976) added the local property tax and ‘fiscal’ zoning to
Tiebout’s model. A criticism of Tiebout holds that the property tax system -
the mainstay of American local government - encourages developers to build
low-value housing in communities with high levels of public services. This
creates two kinds of deadweight loss. The property tax itself discourages
housing consumption, since a larger house increases one's tax bill but
usually not one's benefits from public services. Second, willingness to pay
for local services is not accurately revealed, since some low-demand
immigrants can receive higher levels of local services than they are willing
to pay for in property taxes. As a result, the Tiebout model’s efficiency
advantages are undermined.

Hamilton showed that both of these inefficiencies could be overcome if
the original residents (or developers) of the community established a zoning
regime that required subsequent development to generate property tax
revenues that covered each household’'s expected cost of local public
services. Such zoning is caled ‘fiscal zoning’, though it is empiricaly
indistinguishable from any other brand (Bogart, 1993). In the Tiebout-
Hamilton system, the property tax has no deadweight loss, and the level of
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public services is efficient because mobility by households among
communities allows them to choose a known level of public services for
which they must pay. Mobility allows households to choose the mix of
services and housing they prefer and also encourages communities to keep
costs down (Martinez-Vazquez and Sjoquist, 1988).

In proposing this model, Hamilton implicitly embraced the view of
zoning as a municipa property right. Economists often view the loca
government fisc in the same terms as the national fisc. Levels of spending
and taxes are, in the conventional view, determined by an entirely political
process. But in the Tiebout-Hamilton world, local governments are much
different; they must respond as purveyors of public services to the regional
property market. As Oates (1969) first showed, if local governments provide
high-quality local services at a lower level of property taxes - that is, if they
operate like efficient firms - they reward their established residents with
higher owner-occupied housing values. (Oates's study has been replicated
many times; a survey and additional evidence on capitalization of local fiscal
variablesin home valuesis Yinger et a., 1988).

The same incentive that homeowner-voters have for supporting efficient
levels of taxes and spending - maximizing the value of their own homes -
also influences their support for local zoning. Zoning laws (and changes in
zoning) that increase resident homeowners' net worth will be favored,
assuming residents control the local political process, and policies that
decrease it will be opposed. Zoning is also a means of controlling other
municipal costs by limiting the types of development that may raise taxes or
reguire public expenditures (Oates, 1977).

There is ample evidence that owner-occupied housing in well-planned
communities is more valuable than similar units in poorly controlled areas.
For example, Lafferty and Frech (1978) found that suburban communitiesin
the Boston area that kept their commercial areas within closely contiguous
zones rather than letting them scatter about had higher single-family home
values (see also Burnell, 1985). Speyrer (1989) found that houses protected
either by covenants or by zoning in the Houston, Texas, area were more
valuable than houses in sections of Houston that were both unzoned and
uncovenanted. (Sprawling Houston, which is unzoned and has areas in
which covenants have lapsed or were never established, surrounds two small
cities that do have zoning.)

The fact that more stringent zoning restrictions can increase housing
values raises the question of why all communities do not zone to the most
restrictive degree possible. One reason is that zoning may be sufficiently
fungible that homeowners can be compensated for devaluations of their
property. Suppose a proposed office building is opposed by nearby
homeowners, who credibly complain that their property will be devalued by
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the traffic, the building’ s shadow and other spillovers (Thibodeau, 1990). If
the developer can compensate them with cash or in-kind payments, the
existing residents may ‘take the money and run’, leaving behind houses that
are devalued but neighborhoods whose aggregate property values (for both
housing and office buildings) are higher. Thus the finding that spillovers
devalue nearby housing is consistent with efficient land use.

The implication of the foregoing is that the efficiency of land-use
controls is best evaluated by looking at aggregate land values, not simply
owner-occupied houses (Lind, 1973; Sonstelie and Portney, 1978;
Brueckner, 1990). But even this standard must be qualified. If the
municipality possesses some monopoly power (vis-a-vis other communities)
in its provision of developable land, maximization of aggregate land value
may be inconsistent with Pareto efficiency (M. White, 1975; Pines and
Weiss, 1976). While there is empirical evidence in support of the ‘monopoly
zoning' hypothesis (L. Rose, 1989; Thorson, 1996; Bates, 1993), it is
nonetheless impressive how many loca jurisdictions there are in US
metropolitan areas (Fischel, 1981). At any rate, Congress in 1984
specifically exempted local governments from financial liability under the
Sherman Act, thus staunching anti-monopoly litigation against
municipalities (Deutsch and Butler, 1987).

7. Growth Controls and Endowment Effects Raise Housing Costs

The positive connection between zoning restrictions and housing prices
(often pejoratively characterized as ‘housing affordability’) is often raised as
a criticism of zoning (Schwartz, Hansen and Green, 1981; Katz and Rosen,
1987). Critics often point to the delays and cost-creating regulations
involved in zoning. Such criticisms overlook that privately-planned
communities often impose at least as many barriers to additional housing
units and other changes in the status quo (Reichman, 1976). Moreover, as
noted in Section 6 above, a benign residential zoning policy that makes the
community more attractive would raise the rental price and the purchase
price of both pre-existing and newly built housing units.

The foregoing optimistic view of zoning's effect on housing prices must
be tempered by two observations. One is the previously mentioned monopoly
possibilities. But even in areas with numerous local governments, it appears
that local zoning laws can increase housing prices of entire metropolitan
areas (Black and Hoben, 1985; Pollakowski and Wachter, 1990). It is also
arguable that California’s local growth controls contributed to that state’s
extraordinary housing price rise that began in the 1970s (Frieden, 1979;
Ellickson, 1982b; Fischel, 1995). Monopoly and public-sector efficiency
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cannot be the only reasons for the higher costs of housing associated with
growth controls.

In order to explain how a competitive system of local government might
cause inefficiently high housing prices, it is useful to start with the Coase
Theorem’s framework. If transaction costs are zero and the effect of initia
entitlements on each party’s willingness to pay (the endowment effect) may
be neglected, Coase pointed out that it does not matter who possesses the
initial entitlement. In the case of the owner of undeveloped land (landowner)
versus the existing residents (community), the Coase theorem says the
following: it does not matter whether the landowner has the right to erect
100 units of housing or the community has the right to keep it in open space
(zero units). If only 60 units of housing are optimal, the community
(assumed to speak with one voice here) will pay the landowner to refrain
from building 40 of them if the landowner has the right to build. If the
landowner lacks the right to build, she will pay the community for the right
to erect 60 houses (but not 61 or more). (This idea is developed graphically
in Fischel, 1985.)

Coase set out this theory in order to induce economists to investigate the
consequences of dropping the assumption of zero transaction costs. As
mentioned in Section 5 above, there are more-than-normal transaction costs
involved in developers purchasing rezonings. As a result, fewer than 60
housing units might end up being developed. Transaction costs act in this
instance the same as an excise tax on housing. If this condition applies to all
communities in the metropolitan area (as it normally would), housing prices
will be higher than otherwise, even if there is no municipal monopoly
power.

The *higher than otherwise’ needs some qualification, however. It cannot
reasonably mean that housing prices are higher than they would be if there
were no land use controls at all. In that case, the owner in the example
might end up putting up too many houses (more than 60) because the
community is unable to organize to purchase the 40 development rights.
That is, one must consider the effect of transaction costs on the other side.
One might, as in much blackboard law and economics, suppose that some
third party can (without cost) determine what the optimum would have been
in the absence of transaction costs, but that supposition hardly addresses
issues in which transaction costs are pervasive.

A better way to think about the appropriate benchmark for determining
whether zoning is too restrictive (and thus housing too expensive) is to ask
whether another system of law could provide much the same benefits of
zoning with fewer of the costs. The ‘comparative systems approach was
recommended by Demsetz (1969), and its chief practitioner in the land-use
areais Raobert Ellickson, as mentioned in Section 4 above.

Aside from focusing research on the effects of transaction costs, the
Coase theorem also raises the issue of the ‘endowment effect’ (Coase himself
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brushed this aside). Even if transaction costs are zero, which party has the
initial endowment - the development-minded landowner or the anti-
development community - might still make a difference in final equilibrium
because having the initial endowment affects their subsequent willingness to
exchange. Economists have traditionally considered initial endowments as
amounting to the same thing as income or wealth elasticity of demand. That
is, if the community is entitled to restrict the landowner’s development, the
existing residents are richer than they would be if they had to pay the
landowner (out of increased property taxes, say) to forswear development.

But this effect does not explain much. It can only work when the
entitlements are first established. The owners of land favorably affected by
zoning got a capital gain when it was first adopted, or, more precisely, when
it was first known that it would be adopted and expected to last. Subsequent
buyers had to pay more for the land as a result. New occupants of houses in
restrictively zoned communities have to pay for the initial entitlement in
making their purchase, leaving them no richer than if there had been no
favorable zoning to begin with.

A more likely explanation for the reluctance to trade induced by the
endowment effect is the ‘offer/fask’ disparity, which appears to exist
independent of the amount of wealth (Hoffman and Spitzer, 1993). Many
psychological experiments indicate that possession - in either a physical
sense or from longtime usage - of an entitlement leads people to vaue it
more than they would if they did not initially own it. The initial entitlement
effect leads to disparities between willingness to pay (or ‘offer’) and
willingness to accept (or ‘ask’) on the order of at least 1:1.5 and often 1.5
and higher (Knetsch and Sinden, 1984). The high-side disparities are
especially pronounced when public goods, such as neighborhood amenities,
are the subject of the experiments (Knetsch, 1990).

In light of the evidence on the endowment effect, it seems likely that
community possession of the entitlement to develop should result in
subsequent trades that are far more restrictive of development than if
landowners had to be persuaded not to develop. The greater restrictiveness
caused by the endowment effect cannot be considered inefficient by the usual
economics standard. Pareto efficiency can be achieved for any initial
distribution of wealth. The fact that there is more than one efficient outcome
in the land-use game is no more remarkable than that there are many points
on acontract curve in an Edgeworth box.

It isfor this reason that economists cannot simply say that the restrictive
zoning and resulting higher housing prices are inefficient. One could step
back to challenge the legitimacy of the transfer of development rights from
nomina owners to the community (Epstein, 1985). This is problematic,
however, given the large number of historically involuntary transfers
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(especidly involving land) that are now regarded as legitimate, and given
that there was never an age or a place in which private landowners had the
untrammeled right to develop as they pleased (Ellickson, 1993). Zoning is
only a recent stage in governmental restrictions on land use, and it has been
widespread for more than 70 years.

One way out of this box for economists is to invoke the contractarian
approach of Buchanan and Tullock (1962) and Rawls (1971). Their
approach allows economists to consider the distribution of initia
entitlements rather than just the opportunities for exchange. It assumes a
‘vell of ignorance’ in which the people affected by zoning are to make rules
about its operation without knowing what their position will be after the
‘veil’ is lifted and they go about their business. Thus persons making
decisions about the proper distribution of entitlements do not know whether
they will be landowners, initial community residents, or later community
residents who would arrive after the zoning laws are established. (This
mirror’s one of Frank Michelman’s (1967) approaches to the question of just
compensation, to which Fischel and Shapiro (1989)applied a forma
economic model.)

The people at this convention would balance the benefits of having a
nice, low-density community against the benefits of being able to purchase
housing in the same community at a reasonable cost. They would do this
because they face arisk of being outsiders to the community (and thus have
to pay more for housing) as well as being insiders to the community (and
thus worry about preserving residential amenities). They might also be
concerned that they would end up being owners of undeveloped land, which
would induce them to ask themselves whether it is fair for them to bear most
of the cost of providing the benefits of a low-density community. This
invocation of the Golden Rule offers only a starting point for evaluating
guestions about land use, but it at least avoids arguments about the ‘origina
intent’ of the millions of people whose formal and informal actions over
hundreds of years crafted today’ s property regimes.

8. Decentralized Zoning can Cause Metropolitan Sprawl

Behind the question of whether zoning is ‘justified’ on efficiency groundsis
the question of why spatia proximity matters for the economy. Zoning
would be both unnecessary and uncontroversial if all sites had close
substitutes. People dissatisfied with neighborhood conditions would just
move, and developers shut out of a site by zoning would yawn and go to the
next community. Both of these are not what one observes at zoning hearings,
and so economists of the law and economics persuasion should understand
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some principles of urban economics. (Urban economics texts that also
discuss zoning are Mills and Hamilton, 1993 and O’ Sullivan, 1995.)

Thefirst is a geography lesson. Urban activities, which account for most
of the value-added in the economy, occupy only a tiny fraction of the land
area of the United States. Less than 5 percent of the 48 contiguous United
States' land area is urbanized by even the most generous definition of
‘urban’, which includes urban parks, commercial activity, factories and the
transportation network as well as house lots (Fischel, 1982). If Americans
fed crowded, it is because they seem to prefer crowded places to the 95
percent of the country that is barely occupied.

The concentration of capital and labor on asmall land area defies the law
of diminishing returns in that urban wages are higher than rural wages, and
wages in larger cities are higher than in smaller cities. Firms and other
employers can pay higher wages only if there are some agglomeration
economies that offset the higher costs. Agglomeration economies - the
higher productivity of conducting business in close physical proximity to
other businesses - are the reason that cities exist and, arguably, the reason
that modern economies are productive.

The impact of zoning on urban agglomeration economies is necessarily
ambiguous. In an optimistic view, zoning can be seen as a means by which
city dwellers reduce the public diseconomies of crowding while maintaining
relatively high concentrations of housing and businesses. Zoning may be the
least costly - in terms of minimizing efficiency losses from location conflicts
plus administrative costs - means of dealing with urban disamenities. If this
is s0, then cities and the nations composed of well-zoned cities can become
even more productive than they would be.

Making cities more livable attracts more people to live in them and
alows for even higher densities, thus taking greater advantage of
agglomeration economies (Henderson, 1974). In this sense, zoning is just
like an effective sewer system, which alows for larger cities by making high
densities healthier and more amenable. Zoning in this light is simply a
public good-housekeeping rule: a place for everything, but everything in its
place. (But see the arguments that aternative systems might work better,
discussed in Section 4 above.)

The less optimistic view holds that zoning does its job of separating
‘incompatible’ uses too well. The modern enthusiasm (since circa 1970) for
‘growth controls' is an example. Growth controls employ zoning powers to
restrict the overall development of the community rather than to channel
development to particular zones. The supposedly incompatible uses - which
often include new housing much like that occupied by the mgjority of
existing residents - are excluded entirely from the municipal boundaries.
Because of the muiltiplicity of zoning instruments and the amount of
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discretion involved, it is difficult to distinguish a‘growth control’ ordinance
from a ‘good housekeeping’ ordinance. Nonetheless, the quadlitative
distinction remains clear to most participants.

Laws that discourage all development would seem self-destructive if they
were adopted by entire metropolitan areas. This may explain why such laws
are seldom seen on a statewide basis. Discouraging development has high
political costs because of reduced employment, wages, and state tax
revenues. Most American metropolitan areas are, however, composed of
many municipalities, each of which can adopt its own zoning laws. One sees
some municipalities adopt growth controls while others either do not or
positively encourage growth (Dowall, 1984). The net effects are not obvious.
Development discouraged in one municipality can end up in another part of
the same metropolitan area. The general pattern of land use may be
unchanged and, given the Tiebout-driven heterogeneity of tastes among
communities, the patchwork may be tolerably efficient.

Despite the foregoing concession to institutional self-ordering, | believe
that zoning, at least the growth control variety, has a distinct and (I say with
less confidence) deleterious effect on the larger economy (Fischel, 1990).
Growth controls are most popular among high-income suburban
homeowners (Ellickson, 1977; Dubin, Kiewit and Noussair, 1992). The
peculiar pattern of development of modern American cities puts high-
income people farthest away from the traditional central city. The uniformity
of the ‘noose’ of high-income suburbs around the central city has been
exaggerated, but it is nonetheless a perceptible phenomenon.

Because the majority of homeowner-voters in fragmented metropolitan
areas work in other communities, they do not perceive an employment cost
to adopting growth controls. This gives rise to a prisoner’s dilemma: even if
suburbanites were concerned that the sum of local growth controls harm the
economic health of the metropolitan area and threaten their own jobs, they
would be foolish to make the ‘ cooperative’ move and relax their own zoning
standards. The flood of development would overwhelm their community
while nearby municipalities took the gains (higher wages, more jobs)
without bearing the costs.

The net result of suburban slow-growth policies is that residential and
commercial development is forced somewhere else. Although central cities
are sometimes eager to take what the suburbs do not want, the jilted
developers more often prefer a location with less crime, congestion and
corruption. As a result, the development heads to more rura locations,
though still arguably in the metropolitan area. The net result of growth
controls, | submit, is suburban sprawl. (For theoretical urban models that
obtain this result, see Moss, 1977; Sheppard, 1988; and Turnbull, 1991)



422 Zoning and Land Use Regulation 2200

Suburban sprawl has been so overblown in the academic planning
literature, much of which seems to cast al suburban development as
presumptively-excessive sprawl, that economists are apt to discount it
entirely. American cities began suburbanizing well before zoning was in
fashion, and suburbanization is a worldwide phenomenon. The belief that
land-use controls can reverse this trend so as to march businesses back to a
single central district and herd commuters into subway cars can charitably
be described as naive.

Nonetheless, there is evidence that American cities are more
suburbanized than those in otherwise comparable countries, including
Canada (Mieszkowski and Mills, 1993). The suburbanization gap cannot be
entirely accounted for by America' s subsidies to housing (obtainable in high-
as well as low-density configurations), its higher income (not so much
higher), or large stock of land. Farmland value, not the stock of land itself,
is the more relevant economic constraint on the outward edge of
suburbanization (Brueckner and Fansler, 1983).

America' s freer land market leads to speculation, but that should lead to
higher densities, not to lower density ‘sprawl’ (Ohls and Pines, 1975; Mills,
1981). Speculators buy up land at the urban fringe well in advance of
development. They decline to sell to initial developers with low-density
plans and wait until higher-density uses materialize. This creates a pattern
of leapfrog development followed by higher-density infill, with the long-run
result directing higher-density uses closer to city centers (Peiser, 1989).

Simply to say that American cities are more sprawling is not to say that
local zoning-induced sprawl is inefficient. It could be that other nations
metropolitan areas are inefficiently dense as a result of national land-use
policies (Hannah, Kim and Mills, 1993; Mayo and Sheppard, 1996). What
leads me to the suspicion of sprawl’s inefficiency is that numerous studies
have found that the instruments of low-density zoning cause substantial
losses to owners of undeveloped land (J. White, 1988; Brownstone and
Devany, 1991). Only a few have attempted to compare these losses to the
gains that simultaneously accrue to owners of previously-developed land
(Frech and Lafferty, 1978), but there are no cases in which the apparent
gains exceed the losses. Given that localized net benefits of public activity
should to some extent appear in urban land values, there is reason to suspect
that American growth controls are inefficient.

In attempting to explain this alleged inefficiency, one must look at some
larger issues that distinguish American cities (here to mean metropolitan
area) from those of the rest of the world. The distinctive differences are
American cities more fragmented government, their higher violent crime
rates and, compared to most developed nations, the wider variation in
income, most probably associated with Americas history of racial
inequality.
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High-density housing (especially publicly-financed housing) and
commercial development are widely associated in the public mind with
higher crime rates, higher taxes and lower quality public services, al of
which lower the value of existing owner-occupied housing. While many
courts and statewide policies are hostile to selective exclusion of the poor
(Haar, 1996), they usualy look benignly on genera exclusion in the name of
open space, small-town character, and farmland and wetland preservation.
Rational suburbs have embraced the latter causes to help pull up the
drawbridge. The frequent local aliance between promoters of farmland
preservation and environmental protection - the former activity usually less
tolerant of species diversity than a typical housing subdivision - may be
accounted for by their joint effect of forestalling development and
preservation of open space.

The success of exclusionary policies in turn encourages the maintenance
of local government fragmentation. There have been many studies that have
decried the inequalities that suburban fragmentation brings. Their authors,
most notably Downs (1973, 1994), have proposed policies that would reduce
the fragmentation of metropolitan governance. But if fragmentation is the
result of rational concern about crime and the quality of public services by a
majority of voters, it seems unlikely that such reforms will succeed.

| think that anxiety about crime and related social disorder is the most
powerful reason for excluding growth (Skogan, 1990; Cullen and
Levitt,1996). Poalicies that have made local services and property taxes more
uniform - especialy California's Serrano decisions and Proposition 13 -
have not produced any apparent reduction in suburban exclusivity. If a‘first
cause’ of suburban exclusiveness could be identified, | would suppose it to be
anxiety about crime and related public disorderliness.

The consequences of excessive decentralization are widely regarded as
involving excessive commuting and the external effects that come with
automobile traffic. Evidence suggests, however, that automobile commuting
has not risen much, largely because employment has become nearly as
suburbanized as residences (Gordon, Kumar and Richardson, 1989). But
decentralization of firms may itself have adverse effects. On a distributional
level, it may make it more difficult for members of minority groups, who
may find it more difficult to purchase residences in the suburbs, to find
employment (Gabriel and Rosenthal, 1996). On an efficiency level,
excessive decentralization of firms may reduce the agglomeration economies
that make cities productive places. Changes in communications technology
may be making such agglomeration economies less important, so it is
difficult to evaluate the extent to which decentralization, whatever its cause,
isinefficient.
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9. Localism Trades Environmental Quality for Fiscal Benefits

The previous section addressed concerns that local zoning is too restrictive
of development, especially in limiting the extent and type of housing. But
there is another group of critics who have argued that zoning is not
restrictive enough. Advocates of environmental protection express
exasperation with local decisions that permit developments whose adverse
effects spill over to the rest of the region (Reilly, 1973). This givesrise to at
least two issues.

The first has it that competition among municipalities for commercial
and industrial property will create a ‘race to the bottom’ in environmental
quality, causing the environment of both the community and its region to be
degraded. The second issue concerns itself with relations between the
community and its immediate neighbors. It is commonly asserted that
communities pursue a ‘beggar thy neighbor’ policy by zoning land on
municipal borders for such unlovely uses as landfills, shopping centers,
sawage plants and industrial parks. Because such policies may invite
retaliation, the story goes, beggar they neighbor also reduces the quality of
the regional environment. | shall treat them in reverse order.

The ratio of evidence to assertion of the beggar-thy-neighbor idea is
remarkably small. Sewage plants are, by casua observation, often close to
municipal borders, but that is most likely because water runs downhill. The
least costly place to put such aplant is at the lowest point in the community,
and that is often the point at which ariver leaves the jurisdiction and enters
another. (As | tell my undergraduates, if it were practicable to require
municipalities to take in drinking water downstream and release sewage in
the same river upstream, each community would have the optimal incentives
to treat its sewage. For less fanciful, common-law approaches to disputes
among municipa neighbors, see Ellickson, 1979.) But it is worth unpacking
this proposition because of the light it may shed on intercommunity relations
and their consegquences for environmental issues.

Imposing unilateral costs on one's immediate, permanent neighbors is
perhaps one of the least profitable activities in the world, as any homeowner
knows. The reason is that one has to live for along time with such neighbors
and, over the long run, there will be many opportunities for the neighbor to
retaliate. The retaliation at the municipa level could be unfavorable
treatment along other borders, but it more likely would be lack of
cooperation in other intermunicipal activities. They include mutual aid
agreements for fire and police protection, cooperation for specialized school
programs and coordination of regional development activities.

This does not mean that all intermunicipal spillover will be internalized
by a sdf-interested spirit of neighborliness. But self-interested
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neighborliness is observed often enough in other activities that it would be
strange to rule it completely out in the municipal land-use context. Where
one would expect it not to succeed is when the costs can be imposed on a
highly diffuse and remote group of communities. Upper-atmosphere and
large-river pollution would not necessarily rise to being an affront to one's
immediate neighbors. But hardly anyone disputes the idea that such
spillovers require the attention of larger-area governments, and that most of
the controls should be aimed at the activity that gives rise to the pollution,
not the specific location of the polluter.

The ‘race to the bottom’ claim is a more common and more important
criticism of local land-use autonomy (Esty, 1997). There islittle doubt, as an
empirical matter, that municipalities do seek to have commerce and industry
locate within their borders in order to promote loca employment and
improve the local tax base (usually property taxes). Because many
communities do so, it islikely that some of the competition takes the form of
relaxed environmental standards, if one understands such standards to
include al conceivable infringements on residential amenities.

Much of the criticism of this process comes from those who at least
assert that any public sacrifice of environmental quality in exchange for
other goods is unacceptable. It is generally agreed that some forms of
exchange are desirable and that the presumption of a catastrophic ‘race’ to
an environmental Armageddon is not warranted (Oates and Schwab, 1988;
Revesz, 1992). But less extreme criticisms of regulatory federalism are
possible. The more plausible anxieties focus on failures of the local political
process to vaue the foregone amenities (Esty, 1997). Within the
homeowner-dominated community, one would expect that amenities would
be capitalized in the value of homes. Lower property taxes (or other ongoing
fiscal benefits from firms) increase their home values, but the disamenities
of firmsthat pay the extrataxes would tend to lower them.

Severa theories hold that this trade-off provides efficient incentives in
the homogenous homeowner community in which the median voter prevails
(Fischel, 1975; Fox, 1978). The implication of this view is, incidentally, that
most ‘property rich’ communities have in fact paid for the fiscal benefits of
an industrial tax base in foregone amenities; the larger tax base is not a
windfal. This does not mean, of course, that homebuyers in such
communities received no gains from the exchange, only that redistribution
of tax bases would cause some regret (and capital losses) among
communities that had been willing to accommodate industrial uses (Gurwitz,
1980; Ladd, 1976).

All of this is not to suggest that there are no asymmetries in the local
process. Voters who are renters might be indifferent to improvements
captured in property values, so they might be more inclined to vote for land-
use policies that increased their wages even if property values shrank. (This
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could be partly offset by rent control, which gives renters a stake in property
value changes.) On the other hand, compensatory payments by firms may be
inhibited by the transaction costs of working through the public sector, thus
biasing the result towards a residential status quo.

The more troubling issue in this vein is the charge of ‘environmental
racism’ (Been, 1993). The charge is that communities with minority
populations are forced to endure disproportionately large amounts of
unpleasant commercial and industrial development. The evidence for thisis
typicaly that the poor, who are disproportionately minority-group members
in the US, are more often close neighbors to commercial and industrial
development than the rich. The larger question is whether this is the result
of apolitical process that is biased against the poor generally and minorities
specifically.

The difficulty with the environmental-injustice charge is that evidence of
it hinges on a particular historical sequence of events. Some segquences
would seem benign. Been (1994) developed evidence that low-income and
minority households establish residence near waste incinerators after they
have been established - they moved to the pre-existing nuisance. But how
did the ‘nuisance’ get placed there in the first place? Was it forced upon
local governments or did the locals actually invite it for tax or employment
reasons?

It is known that low-income communities are often more willing to
accept - not forced to accept - fiscal and employment benefits in exchange
for permission to develop commercial and industrial properties (Fischel,
1979b). This means that poor communities, which often have
disproportionately large minority population, would, under a median voter
model, end up with disproportionately large amounts of unpleasant
commercial and industrial development. They would get it because they
wanted the fiscal and employment benefits. (The lower participation rate of
low-income voters in the local political process does, however, raise the
guestion of whether silence means consent.)

Within larger, more heterogeneous municipalities, the issue would seem
to turn on the efficacy of logrolling and neighborhood representation in
siting unwelcome but necessary uses. One could imagine a process in which
mutually advantageous logrolling results in industrial development largely
in the low income areas whose residents value the employment benefits
more. Less optimistically, one could aso imagine underrepresented minority
areas getting the short end of the stick, all of the costs without much benefit.
Hinds and Ordway (1986) found that commercial rezonings, often not
desired by residential neighbors, were once more likely to occur in black
digricts in Atlanta than in predominately white districts. They noted,
however, that the disparity was eliminated once black neighborhoods were
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better represented on city council as a result of eliminating at-large elections
and adopting council districts.

10. Conclusion: Municipal Corporations are Key Institutions

It has been my contention that viewing zoning as a municipal property right
provides better insights into zoning than other approaches to zoning that
neglect property rights issues. This has been a somewhat one-sided te<t,
though, since | have not explicated other theories. Most other approaches are
based on the principle that externalities in the land market can be corrected
by government planners (Pogodzinski and Sass, 1990). The property rights
approach attempts to unpack that sentence by asking what, precisely,
congtitutes an externality, and what institutions are best for dealing with
conflicts among neighbors, whether they be adjacent property owners or
cities and their suburbs.

The development of a law and economics approach to land use controls
has been hampered by scholarly neglect of the role of the municipal
corporation, which is in contrast to the vast literature on private
corporations. Many law and economics treatments of land use proceed as if
the nature of the problem were private, as between two adjacent landowners,
and the only recourse the parties had was to a common-law court that had a
choice between equitable (injunctive) and legal (damages) remedies (Cooter
and Ulen, 1988, ch. 4). | believe that the private-law focus of mainstream
law and economics has resulted from the application to practical issues of
the theoretical treatments of the property rule/liability rule issue, which often
uses land-use disputes as an example (Polinsky, 1979; Krier and Schwab,
1995). The touchstone of the property rule/liability rule issue is Calabresi
and Melamed (1972), who also used land-use conflicts as examples, and the
two pre-eminent examples of the distinction are the leading case in nuisance
law, Boomer v. Atlantic Cement, and its forlorn but fascinating cousin, Spur
Industries v. Del Webb.

Boomer concerned the nuisances of blasting and cement dust that the
cement company inflicted on Mr Boomer and a group of pre-existing
neighbors. Spur concerned a smelly Arizona cattle feedlot next to which Del
Webb built a retirement city. The legal remedies - cast as ‘property rules
and ‘liability rules’ - in both cases are much discussed in the literature, but
such remedies are in fact almost entirely beside the point in the real world.
The reason is that such uses are subject to zoning in most communities.
(Indeed, the Spur court pointed out that Del Webb, the developer of houses
adversely affected by the feedlot, was less deserving because he had skipped
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out of the zoned area of Phoenix, and for that reason Del Webb had to pay
Spur to move its feedlot.)

The problems of organization, information gathering, strategic
bargaining, decision making and other transaction costs that are said to
hobble private bargaining are in fact aimost aways channeled through
municipal corporations. The channeling does not ‘solve’ such problems, but
it does cast them in a different light for scholars. All municipalities possess
the powers of eminent domain, taxation, and police-power regulation.
Almost all of them are subject to democratic governance procedures, and the
extent of their authority is broad (Ellickson, 1982b; Briffault, 1990). No
applied theory of zoning or discussions of general land-use policies should
neglect this long-standing institution.
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and in environmental standard setting. Then the various legal instruments to
control environmental pollution are discussed as well as the theory of
regulation. Also the combined use of regulation and other policy instruments
such asliability rules, isdiscussed. Finally issues of environmental federalism
and specific environmental problems such as the nuclear risk and marine ail
pollution were discussed.
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1. Introduction

Thegoal of thischapter on environmental regulation isto provide someinsight
in the law and economics literature dealing with the policies aimed at solving
environmental problems. For several reasons it is difficult to designate the
boundaries of this topic. First of al the legal regimes dealing with
environmental pollution may be quite diverse, varying from liability rules to
environmental taxes or environmental criminal law. Some of these topics will
be dealt with in other chapters such as in Chapter 2000 on common property
and regulation of the environment. We will try to provide a rather global
overview of the law and economics literature concerning the environment, but
topics that are explicitly addressed in other chapters will obviously just be
touched upon briefly. This is the case for nuisance (Chapter 2100), zoning
(Chapter 2200), compulsory insurance (Chapter 2400), pollution tax (Chapter
2500) and several issuesrelating to liability law (Chapter 3000). Some of these
topics, for example liability, law will nevertheless be discussed, especialy as
far as it concerns literature that is explicitly dealing with the problem of
environmental liability.

A second reason why it might be difficult to provide an overview of law and
economicsliterature regarding environmental regulation isthat thereis, onthe
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one hand, alarge body of legal literature dealing with environmental law, not
addressing pollution from an economic point of view and, on the other hand,
literature on environmental economics, which studies the effects of economic
instruments and the implementation by firms and households. Some of this
literature on environmental economics can obviously be of interest to
environmental law and economics in as far as the legal instruments to
implement environmental policy are studied. However, in this literature the
variouslegal instrumentsto control environmental pollution are usually not the
central focus of theresearch questions. Wewill mainly try tofocuson literature
wherethe acceptability, feasibility, effectivenessand efficiency of variouslegal
instruments to implement environmental policy are discussed both from a
theoretical and from an empirical point of view. The vast body of literature on
environmental economicsin the strict sense will therefore not be addressed in
this bibliography on law and economics.

This chapter discusses the law and economics with respect to
“environmental regulation’. Thesewordsoftenrefer totheso-called command-
and-control’ approach to environmental problems in society. Command-and-
control regulatory instruments such as environmental standards and targets,
together with other administrative obligations and prohibitions are often
referred to as ‘legal instruments’. This term is then used in contrast to
economic instruments, such as taxes or marketable pollution rights. This
terminological divisionis, however, somewhat misleading. Indeed, alsoliability
rules and traditional command and control mechanisms such as for example
emission standards are economic instruments in the sense that they will give
an incentive to actors to comply with certain policy goals. In addition: the
so-called economic instruments are also legal in the sense that a system of
ecological taxation or of marketable pollution rights needs a legal framework
aswell for example determining who should pay how much of a certain tax on
what type of activities and when.

Itisnot easy toindicate which of these policy instruments can be considered
as ‘environmental regulation’, the topic of this chapter. Economists may
consider environmental regulation as all government intervention with regard
to the protection of the natural environment. This direct regulation, taxation
and transfer payments viathe liability system would all be considered classical
instruments of government intervention from an economic point of view.
Lawyerson the other hand would consider liability rulesas being different than
direct regulation (see also Shavell, 1984a). For the purposes of this
contribution, however, both liability rules and other common law instruments
areall classified under the name ' environmental regulation’ and thus discussed
in this chapter.

It might beinteresting in thisintroduction to refer briefly to some of thetext
books on environmental economics, some of which also discuss the relevance
of various legal instruments. We can, in aphabetical order, for example refer
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to Ayres (1978), Baumol and Oates (1979), Endres (1985a, 1985b), Field
(1994), Frey (1992), Kahn (1995), Kneese (1977) , Oates (1996), Pearce and
Turner (1990), Portney (1990), Revesz (1997), Richardson, Burrows and Ogus
(1982), Tietenberg (1992) and Ward and Duffield (1992).

Furthermore, those interested in an overview of recent literature with
respect to environmental economics can be referred to the survey by Cropper
and Oates (1992). As far as books on environmental law and economics are
concerned, we can, for example, refer to Ackerman et al. (1974) and Eide and
Van den Bergh (1996).

The remainder of this contribution to the Encyclopaedia is structured as
follows. After thisintroduction it will be sketched how the basic literature on
externalities is applied to the pollution problem (Part A); then we will turn to
theimportance of cost-benefit analysisfor environmental standard setting (Part
B). In Part C the various instruments to control environmental pollution will
be sketched, including environmental liability and compensation mechanisms.
Environmental safety regulation will be addressed in Part D and Part E will be
devoted to problems of environmental federalism. Special attention will be
given to nuclear liability and regulation of the nuclear industry in Part F.
Marine oil pollution issues will be discussed in Part F. A few concluding
remarks and points for further research will be addressed in Part G.

A. Pallution as an Externality
2. Coase

In many textbooks on law and economics pollution is presented as the classic
example of an externality. A factory might engage in socialy beneficial
activities such as, for example, the production of pharmaceutical products, but
this production process may bring about negative side effects, such as the
emission of smoke or waste water. Much of the law and economics literature
on environmental law is simply dealing with the two fundamental questions,
being

- What is the optimal level of emissions (which will be addressed in Part B)?
- How can the law give incentives to comply with this optimal level?

Traditional economistswould answer that the right incentives can be given
by imposing atax on the polluting activity. Sincethisideabuilds on the earlier
work of Pigou (1951) thisisusually referred to asaPigovian tax. By equalling
the marginal tax rate to the marginal costs caused by the harmful activity the
factory would get incentives to reduce pollution in an optimal way. However,
in his seminal article ‘the Problem of Socia Cost’ Coase showed that if
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transaction costs are zero an optimal alocation of resources will always take
place irrespective of the contents of the governing legal rule (Coase, 1960).
Coase stressed the reciprocal nature of harm, meaning in this particular case
that the pollution isnot just caused by the harmful emissions of the factory but
also by the presence of neighbours who are, for example, injured through the
smokeemissions. The crucia question thereforeisnot how thelaw should give
incentives to force the factory to reduce emissions. First of al the question
should be asked which of the two actors (factory or victims) should be limited
in their activity (and maybe the answer is both, if both can take optimal
precautions).

If it is, for example, established that the factory is emitting smoke causing
a harm of 200 to each of the three victims living in its neighbourhood, that
there is no feasible way in which the victims could prevent this harm from
occurring and that all the emissions could be reduced by installing a filter
which costs 500, the optimal solution is obviously that the filter should be
installed. It follows from the Coase theorem that if the conditions are met, the
filter will indeed be installed no matter what the contents of the legal rule are.
If the law holds the factory liable to pay compensation to the victims, the
installation of the filter (which costs less than the compensation payments) is
obvioudly in the interest of the factory. But the same result will hold if the
factory is not liable and victims bear their own damage. Given the zero
transaction cost assumption they will get together and negotiatewith thefactory
to convince the ownerstoinstall thefilter. Also if the victims pay for thefilter,
the price they pay may be less than the costs they would incur if the emissions
place.

Obvioudy, the efficient outcome may not follow if one of the parties
behaved strategically or if the zero transaction cost assumption was not met. In
addition, itisclear that the Coase theorem only dealswith the efficiency aspect
of socia problems, not with distributional aspects. Indeed, although the
efficient result will hold in both cases (liability or no liability), there is a
distributional difference: in the first case the factory pays for the filter; in the
second case the victims do. Hence, the contents of the legal rule will matter
from the victim’'s perspective. This may be a reason why, from a policy
perspective, thelegislator sometimesintervenesto makethepolluter liableeven
in situations where the conditions of the Coase theorem were fulfilled.

This Coase theorem is used by many scholars as a starting point for
discussingtherol e of environmental law and, moregenerally, theneed for legal
instrumentsto control environmental pollution. In this respect we can refer to
Baumol and Oates (1979), Frey (1992); Oates (1983) and to Schulze and
D’Arge (1974). A literature overview is presented by Mishan (1971a). A
drawback of the Coase theorem, especially asfar asit relatesto environmental
problems, isthat in real life the situation given in the example of one factory
emitting smoke that would affect just three victims, rarely exists. Usually there
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are cases of multiple victimswhere transaction costswill be prohibitive. These
drawbacks lead to scepticism concerning the importance of the Coase theorem
for environmental problemsby, for example, Mishan (1971b) and Kapp (1970).
In cases where transaction costs are indeed prohibitive, the Coasian
negotiations will not take place and some intervention of the legal system will
then remain necessary to reach an internalization of the externality.

3. Nuisance

Nevertheless, there are some doctrinesin environmental law closely related to
the situation discussed in the Coase theorem. Both relate to the important point
made by Coase that harm has areciprocal nature. From thisit follows (1) that
it isefficient that both actors take precautionary measures to reduce harm. The
law should give incentives for such optimal precautionary measures to both
injurer and victims and (2) that if there is an incompatible use of property the
efficient solutionisobviously not alwaysthat thefactory should relocate. These
issues are addressed in the so-called first use doctrine and in nuisance law. We
shall not discuss nuisance law here since it is addressed in Chapter 2100
(Nuisance). It is, however, interesting to stress that this reciprocal nature of
harm (stressed by Coase) can also be recognized in nuisance law (Epstein,
1993). The law and economics literature of nuisance law generally holds that
both actors should face the social costs of their actions: polluters must pay for
incremental harm they cause and victims must not be compensated for
excessive harm they could have avoided at a lesser cost (Dewees, Duff and
Trebilcock, 1996, p. 267). Landes and Posner hold that therefore courts do not
award an injunction to stop pollution unless the damage exceeds the costs of
abatement (Landes and Posner, 1987, p. 44). This solution recognizes the
reciprocal nature of harm.

4, First-Use Doctrine

The first-use doctrine (also referred to as the coming to nuisance defence)
relates to discussions that arise when, for example, a factory was located in a
relatively empty areaand is afterwards confronted with neighbourswho ‘ came
to the nuisance’ and then claim compensation or even the relocation of the
factory. In an ex ante perspective these kind of problems should not emerge
since citing decisions of firms could efficiently be made looking at the optimal
areathat issuited for aparticular activity. This has been extensively dealt with
in the law and economicsliterature relating to zoning and more particularly in
the work of Ellickson (1973). Zoning and land use regulation are explicitly
dealt with in this Encyclopaediain Chapter 2200. From an ex post perspective
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the law and economics literature, best represented in a paper by Wittman
(1980), generally holdsthe following rules of thumb. If relocation of one of the
two conflicting activitiesis the only way out, one should in principle examine
whose costs of relocation are the largest. However, it should also be examined
whether the costs of nuisance have aready been integrated, for example, inthe
price paid for the property (next to arailway station). If amuch lower pricewas
paid, the externality in fact has already been compensated for and the
house-owner cannot claim relocation. Third, the foreseeability of harm is an
important criterion as well. The newcomer will have more chances of success
if the harmful activities were for example extended in atotally unforeseeable
way. Finally, after the decision on who should relocate is made, the question
will have to be answered who should pay for the relocation costs. Again
foreseeability may be an important criterion in that respect if, for example,
many citizens knowingly started building houses close to a factory. Even if
relocation costsfor the firm would be lowest (and he should therefore relocate)
the house owners might have to reimburse the factory for (part of) the
relocation costs (see also Epstein, 1979, 1993; Faure, 1994).

5. Cost-Benefit Analysis

5.1 Importance for Environmental Policy

Since we concluded, when discussing the Coase theorem, that in most cases of
environmental pollution with multiple victims the zero transaction cost
assumption will not be met, some intervention of the legal system will be
necessary. Before addressing the variety of legal instruments that can be used
to control environmental pollution, the first question to be answered ishow the
optimal level of pollution should be determined. This question has been
addressed from different angles by economists. The starting point isusualy the
earlier work of Pigou which suggests to impose taxes on a particular activity
that should be equal to the marginal social damage it generates. In this
Pigovian tradition Baumol and Oates (1971) proposed the use of standardsand
prices for protection of the environment. Baumol and Oates propose a
predetermined set of standards for environmental quality and then advise the
imposition of unit taxes to achieve these standards. The appeal of their
approach liesintheworkability. Baumol and Oatesdo not need theinformation
that is necessary to determine the appropriate set of Pigovian taxes and
subsidies. Although they do not claim that their pricing and standards
techniquewill lead to an optimal allocation of resources, it will reducethelevel
of environmental damages. In addition they claim that the selection of
standardsis quite similar to the one already used in public programmes, which
should increase the practicality of their pricing and standards approach. This
approach haslong been the starting point for environmental economic analysis
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(see also Schelling, 1983; Tybout, 1972), which approach claims that first a
standard of environmental quality will have to be determined (the issue of
standard setting will be discussed in further detail below) and then the optimal
tax to reach this quality (which is one possible instrument to reach this goal).

However, thisapproach only providesapartial answer. Indeed, the question
gtill remains how the optimal environmental quality should be determined
taking into account a possible conflict with other values. In addition, at the
more practical level, the question arises how one should choose between
different abatement techniques to comply with the optimal environmental
quality. These kind of questions will be answered using cost-benefit analysis,
an approach with asubstantial history in economics (see, for example, Mishan,
1974a). In environmental policy cost-benefit analysiswill be used for example
to determine the environmental quality of acertain environmental component,
but also to make a trade-off between various abatement techniques. Many
authors have shown how traditional cost-benefit analysis can be applied in
environmental policy, for example, Ackermanet al. (1974), Oates(1976), Field
(1994), Abelson (1979), Cocker and Richards (1992), Tolley, Graves and
Blomquist (1981). Nevertheless, thereisal so criticism on the use of cost benefit
analysisfrom alegal perspective (see, for example, Sagoff, 1981, 1988; Hrezo
and Hrezo, 1984; Farber, 1989). Oates (1976, p. 54) pointed out that a cost
benefit study involves several essential steps: thefirstissimply an enumeration
of thevariousforms of benefit costsinherent in the undertaking of for example
the clean up of ariver. The second step isto assign actual dollar valuesto the
various forms of benefits and costs. The third step involves the selection of a
rate of discount for the evaluation of benefits and costs that are expected to
accrue in future years. Finaly, the present discounted value of the entire
expected future stream of benefitsand costswill be calculated. In simplewords:
‘if society isto make the most of its cares resources, it should compare what it
receives from pollution control and environmental protection activities with
what it gives up by taking resources from other users. It should measure the
values of what it gains (the benefits) and what it loses (the costs) interms of the
preferences of those who experience these gains and losses’ (Freeman, 1997).
Thewaysof discounting the benefitsand costs of environmental regulationsare
also discussed by Kolb and Scheraga (1990).

Alsoin public finance since the 1950s public policies have been advocated
to control externalitieson amarginal cost equalling marginal benefit basis. For
this literature on policy analysis see, for example, Friedmann (1984), Stokey
and Zeckhauser (1978) and for an overview Rose-Ackerman (1992a). Cost-
benefit analysis will obviously also be used when a choice has to be made
between various environmental techniques which are all available at different
costsand which can all lead to different level s of accident reduction. Inanideal
world, incentives would be given to choose the efficient environmental
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technique, being the techniquefor which themargina costsequal themarginal
benefits gained in accident reduction. Requiring a more expensive
environmental technique, which could lead to even more reduction of
environmental damage, would be inefficient if the marginal costs would be
higher than the additional benefitsin reduction of environmental damage. With
such abalancing process an optimal environmental quality can be determined
and optimal environmental techniques can be chosen.

5.2 Limits of Cost-Benefit Analysis

Obvioudly, this brief sketch of the importance of cost-benefit analysis for
environmental policy cannot provide for an indebt discussion of economic
theory on this particular point. It seemsimportant to remember that generally
economistsagree that environmental policy should be based on some weighing
of costs and benefits. It is, by the same token, also important to stress that
although these principles may be accepted, there is aso considerable critique
on the use of cost-benefit analysiswith respect to environmental problems. One
weakness is that a cost-benefit test does not indicate to whom the benefits
accrueand who bearesthe costs (Oates, 1976, p. 56). In other words, it does not
takeinto account distributional matters. More importantly: the question arises
how, in environmental matters, benefits of environmental policy can be
calculated. One question iswhether the benefitswill be addressed merely from
an anthropocentric perspective by, for example, merely focusing on areduction
of risk to human health or from an ecocentric perspective. Another questionis
how benefits should be measured if they concern areduction of apossiblethreat
toan entire ecosystem. The question ariseswhether thetraditional ‘willingness
to pay’ test, which relies on market criteria, suffices to value environmental
damage.

5.3 Cost-Benefit Analysisin Environmental Law and Policy
An important part of the remainder of this contribution will be devoted to the
guestion how the law can give incentives to adopt an environmental policy (at
government and at individual firm level) that corresponds as much as possible
with these principles of weighing marginal costs versus margina benefits. It
might be interesting to mention that increasingly cost-benefit analysis is
referred to at the policy level. In the recent work of Sunstein (1993, 1995,
1996b) and Ogus (1995, 1997) it is claimed that policymakers generally, but
alsowith respect to environmental policy, should take cost benefit analysisinto
account in policy design. Cost-benefit analysis is obviously also used for
exampleto analyse whether the benefits of superfund cleanupsjustify the costs,
a question addressed by Gupta,Van Houtven and Cropper (1995).

Finally, we can point at the fact that environmental law generally seemsto
rely increasingly on notions such as ALARA (As Low as Reasonably
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Achievable), BPM (Best Practicable Means), BPEO (Best Practica
Environmental Option) and BATNEEC (Best Available Technique Not
Entailing Excessive Costs). Ogus claims that these notions aim for socialy
optimal levels of pollution where the marginal socia costs of pollution
abatement are roughly equal to its marginal social benefits (Ogus, 1994b, p.
207). Faureand Ruegg (1994) claim that the BATNEEC notion by itsreference
to the avoidance of ‘excessive costs' refers to the marginal costsmarginal
benefit test. Thus, the BATNEEC notion alows for more efficient
environmental standard-setting and for an explicit application of the economic
model. The BATNEEC notion (or varieties of it) can now also be found in
European legal documents, such asthe recent directive on integrated pollution
prevention and control (see adiscussion by Faure and Lefevere, 1996).

Moreover, the use of cost-benefit analysisis often advocated by economists
in order to choose those policies which minimise costsfor society. Cost-benefit
analysiscan, for example, play arole prior to aregulatory intervention to assist
in choosing the most efficient policy. This area of research, which isin fact a
direct application of the law and economics approach, is referred to as the
‘economic analysisof environmental regulation’. Some of thework inthisarea
includes the design of modelsfor policy analysis; other work is more practical
and looks at the costs associated with alternative policy options. Arnold (1995)
provides a good overview of the issues at stake.

6. Environmental Damage Assessment

This brings us to an important second topic related to the pricing of
environmental pollution. The valuation of environmental damage is obviously
important for the just mentioned cost-benefit analysis, but also when the
compensation due in a tort case has to be established. Economists have
established a variety of techniques for valuing environmental damage. One
method is the so-called hedonic price technique. Thisis based on the analysis
of market data from transactions in private goods and services which are
related to the characteristics of the public good under consideration. In other
words, in the hedonic price technique the value of changes to the natural
environment are analysed by the perceived monetary changes this has caused
in markets of influenced goods. It is then, for example, assumed that housing
valueswould reflect the variation in the quality of environmental goods. House
prices can be afunction of natural surroundings such as the presence of parks
and forests. On that basis an evaluation of environmental improvement could
be undertaken based on an estimation of the house price function. This
approach has, for example, been applied by Hoch and Drake (1974), Harrison
and Rubinfeld (1978) and Nelson (1978) and for a critical analysis Maler
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(1977). Thedternativeisto ask individualsto state their willingnessto pay for
environmental improvement directly, using a survey questionnaire. This is
referred to as contingent valuation and is based on a hypothetical allocation
procedurefor the particular public good. Thismoredirect approachisbased on,
for example, Davis (1963), Bradford (1970) and Bohm (1971) and for a
comparison of both methods of analysis see Pommerehne (1988). Thereisalot
of discussion of contingent valuation in the US since it is being used under
some environmental laws (seefor acritical analysis Hausman, 1993). Another
option is the use of travel cost studies to estimate environmental benefits.
Travel cost studies have been used to treasure the benefits of recreational
options (see, for example, Krutilla, 1967).

General attentionto methodsof valuing environmental damageisalsogiven
in the work of Kapp and Smith (1992), Johansson (1990) and Pearce (19764,
b). Recently a lot of attention has also been paid to the interests of future
generations and the question how some kind of intergenerational equity can be
taking into account in environmental valuation (Krutilla and Fischer, 1985).
Howarth and Norgaard (1992) showed that the valuation of environmental
services and how society cares for the future are interdependent. They claim
that the valuation of non-market goods and social objectives are intertwined.

B. Environmental Standard Setting
7. Target Standards

The further question to be addressed is how the above discussed cost-benefit
analysis can be used to set legal standards efficiently. Thisis the problem of
environmental standard-setting. It seems appropriate to state from the outset
that one has to distinguish between various different standards, in order to
avoid confusion. When economists discuss standards (such as Baumol and
Oatesintheir classic paper on ‘ The Use of Standards and Prices for Protection
of the Environment’ 1971) they usually refer to what iscalled inlegal termsa
target standard or a quality standard. This standard defines the optimal
environmental quality for a certain environmental component and is also
referred to as an ambient standard. This can take different forms. The quality
standard could very broadly state how for example a particular habitat should
be shaped in an optimal ecological way, or it should simply refer to specific
chemical parametersto which for example the water in acreek should comply.
Aswe have explained above, economists havetraditionally argued that the law
should limit itself to set these targets, whereby the instruments to reach these
targets should be incentive-based (see in addition, Schultze, 1977). When
lawyersrefer to standards, they usually refer to the regulatory measures, usually
used and imposed by administrative agencies, that prescribe what measures a
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factory causing an externality should taketo prevent harm. These measurescan
beimposed in general rules, but can also befound inindividual licenses. Inthe
environmental area they will often take the form of emission standards,
prescribing the particular quality and quantity of the emissions into the
environment. Non-compliance with such standards is usually enforced with
administrative and/or criminal sanctions. Sinceinthat particular casethe actor
is not free to choose the measures he wishes to use, to reach an optimal
environmental quality, this approach is by economists often referred to as the
‘command and control’ approach. In order to avoid this confusion concerning
thenotion of standards we shall, following the work by Richardson, Ogusand
Burrows (1982) distinguish between three types of standards: target standards,
emission standards and production standards. The first ones are the target
standards, which are often referred to as ambient quality standards. They
specify the environmental quality as such, being how much of each pollutant
may be present in a particular environmental component. Ogus (19944, p. 28,
1994b, p. 208) points out that these quality standard may not entirely solvethe
information problem. If the harm is not closely connected to the activity, the
agency costs of determining the causal connection may be very high since the
harm may aso result from other activities. Target standards are therefore
generally in the first place addressed to the standard-setting agency.

8. Emission Standards

A second type of standard often used in environmental policy is the emission
standard. These standards still leave some freedom to the potential polluter,
since they usually only determine (in general rules or individual licenses) the
amount and quality of the substancesthat can be emitted into the environment.
There is obvioudly less freedom than with mere quality standards. Quality
standards would leave it completely up to the firms how to comply with the
target set. When emission standards are used, the quality and quantities of the
emissionsare regulated. Still, emission standards|eave more freedom than the
third category, production standards. These standards, which are also referred
to as specification standards, regulate at an early stage of the production
process by, for example, determining what kind of production technology will
have to be used by the firm. The disadvantages of the latter standards are
obvious: they may become obsolete very rapidly, delay technological changes
and may have significant anti-competitive effects (see Ogus, 1994a, p. 29,
1994b, pp. 209-211; Stone, 1980; Stewart, 1981).

Inlegal practice one could traditionally mostly find emission standards (the
traditional command and control approach). They have been criticized froman
environmental point of view, since by merely focusing onindividua emissions
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of separate firms, an agency would not envisage the effects of the overall
pollution on the specific environmental component. This problem could be
remedied if the total number of firmsis known and there are no expected new
entries. This shows that emission standards are therefore momentary static
instruments. The overal pollution can no longer be controlled by emission
standards as soon as the market situation changes. Moreover, emission
standards as such gave littleincentivesfor innovation in abatement technol ogy
and further reduction of environmental harm. Theinnovative effects of various
policy instruments are discussed by Downing and White (1986). Policy
therefore changed to an increasing use of target standards, but in many
countriesthetarget (or ambient quality) standards did not replace the emission
standards. Infact, ideally first the optimal environmental quality isdetermined
and afterwards the emission standard of the different firms are fixed in such a
manner that the aggregate pollution coming from the variousemissionswill not
exceed the environmental quality standards set. The case for specification
standards is generally weak, unless the standard setter has better information
than firmsconcerning the optimal productiontechnology or innovation activity,
which is, however, unlikely to occur (Ogus, 19943, p. 29).

Ideally, one would therefore find target standards defining the
environmental quality and, depending upon the implementation instruments
chosen (see Section 4) possibly emission standards as well. These emission
standards should indeed not necessarily take the form of regulatory standards
of the command and control type (for example in licenses), but could also be
implemented in emission taxes or take the form of the due care standard in a
lighility case.

9. Standar d-Setting and Cost-Benefit Analysis

The question arises how the cost-benefit analysis discussed abovefitsinto this
standard-setting scheme. Cost-benefit analysiswill first of all play arolewhen
environmental targets are determined, as has been indicated above. But also at
thissecond stage of defining emission standards, will cost-benefit analysisplay
arole. In an optimal world where the regulators set emission standards in the
public interest, the administrative agency will take into account the marginal
costs of more stringent environmental standards and balance these against the
marginal benefits from additional reduction of environmental harm. This
refined balancing process requires accurate information both on the expected
environmental harm and on the marginal costs of the varioustechnical devices
that could prevent this harm (and on the corresponding emission standard).
Depending on whether either the parties in the market setting or an
administrative agency can be assumed to have the best information this will
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lead to a choice for fixing emission standards viatort law (in which case they
will correspond with adue level of care) or viaregulation (in which case they
will be incorporated as a condition of the administrative license).

Obvioudy, alargebody of literature had addressed the efficiency of various
emission standards, especially comparing the traditional command and control
approach with moreincentive-based systemsto reach an environmental quality.
Oates, Portney and McGartland (1989) pointed out that incentive-based
policies are not necessarily superior to command and control approaches. This
is more particularly the case when command and control approaches are
designed with at least one eye on cost savings and when the overdeterrence
results in other compensating benefits. This outcome is particularly true if
economic analysis playsaconsiderablerolein command and control standard-
setting. If cost-benefit analysis is indeed applied in environmental standard-
setting many of theinefficiencies may disappear and outcomes can be produced
that compare quite well with incentive-based aternatives. Another exampleis
provided in a paper by Stephan (1988), who also argues that (1) emission
standards have important distributional effects; (2) they lead to a significant
reduction of waste water emissions; and (3) they encourage implementation of
less polluting production techniques in the long run.

10. Principles of Environmental Law

To conclude this discussion of the importance of cost-benefit theory for
environmental standard-setting it might beinteresting to contrast theeconomic
approach with recent evolutionsin environmental law. We already pointed out
that the recent use of general principles of standard-setting, such as BPM,
ALARA and BATNEEC, seems to alow for an increased use of economic
methodology in the environmental standard-setting approach. There is,
however, another tendency in environmental law that might be somewhat in
contrast with thisincreased attention for cost-benefit analysis. In international
documents, such asthe RIO declaration, Agenda 21 and the EC Treaty asit has
been modified by the Treaty of Maastricht, several genera principles of
environmental law are incorporated. The status of these principles is still
somewhat unclear; they are probably more policy orientations than binding
legal texts. Some of these statements, however, seem to depart from the
economic principles of environmental law. One clear example isthe attention
which is given to the so-called polluter pays principle. Thisis, for example,
incorporated in art. 130r al 2 of the EC Treaty. Taken literally it could mean
that afirm would in al casesbeforced to compensate for environmental harm,
irrespective of the behaviour of the victim and irrespective of the costs
associated with precautionary measures. Adams (1989) clearly pointed out that
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thisprincipleisan empty shell which offerslittle help at the policy level. Boyd
and Ingberman (1996), however, recently examined whether this principle
implies that liability should be extended if the polluter can not pay.

The same inefficiency might arise with another principle that currently
receives alot of attention in environmental legal doctrine. This concerns the
precautionary principle, which is equally incorporated in art. 130r al 2 of the
EC Treaty. Ogus (1995) correctly pointed out that this may force regulatorsto
issueregulation even when the benefits of such aregulation are unknown since
thereisno information on possible harmful effects, providing another example
where these legal principles may collide with economic analysis.

C. Instrumentsto Control Environmental Pollution
11. Introduction: Various Possible Palicy I nstruments

11.1 *Economic’ versus‘Legal’ Instruments

After having discussed how the optimal amount of pollution can be determined
from an economic point of view, we shall now turn to the question what kind
of legal instruments can be used to reach the goals set. In this part of the
contribution a general overview of various possible instruments will be
provided and some attention will be givento environmental taxesand tradeable
permits. The subsequent parts will specifically address the role of
environmental liability (Sections 14, 15 and 16) and environmental regulation
(Part D). In the economic literature, based on Pigou's work, a variety of
so-called ‘economic’ instruments have been advocated. It isessential with most
of these economic instruments that they do not prescribe directly (as in the
command and control approach) what the behaviour of potentially polluting
firms should be. Principally the basic idea is that atax should be attributed to
the polluting activity, so that the pollution caused is represented by a certain
price. The tax, that is, the price for the pollution, would then be calculated by
the firm in the price of its products. The market mechanism would then give
incentivesfor investmentsin optimal abatement techniques. Firmsthat refused
to invest in abatement techniques would cause higher pollution thus be
subjected to a higher tax, and through the market mechanism would price
themselves out of the market. This is a simple summary of the basic ideas
underlying the literature which is advocating the use of incentive-based
instruments in environmental policy. More particularly Schultze (1977) has
advocated that the government should reach more of its policy goals by using
incentive based instruments. In addition there was the belief that by using the
market mechanism the policy goals could be reached more easily than through
the classic command-and-control approach (see, for example, Moore, 1989 et
a.; Ackerman and Stewart, 1988; Stewart, 1988). However, we aready
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mentioned above that there is some literature that sheds doubt with respect to
this assumption.

Before addressing the variety of instruments that can be used in
environmental policy (as has been done for example by Dewees, 19833, 1983b
and Helm and Pearce, 1990), we should first point out that when economists
refer to ‘economic instruments they usually mean incentive-based
mechanisms, such as taxes or marketable pollution rightsin contrast to ‘legal
instruments’ which would be the classic command and control mechanisms.

The basic difference is indeed that the instruments usually referred to as
‘economic’ areincentive-based, meaning that the policy goals (for examplethe
ambient quality) are set, but that the waysto reach this goals are (more or less)
left up to the regulated. It does not seem worthwhile to discuss this
terminological question any further. The reader should just bear in mind that
economists and lawyers might attribute a different meaning to the wordings
‘economic’ versus‘legal’ instruments. Itis, onthe other hand, useful to provide
a short overview of the variety of instruments that can be used to reach
environmental policy goals and which are discussed in the literature and
actually in practice as well.

11.2 Common Law Remedies

Starting from the assumption that the Coasian conditions are not met because
of prohibitivetransaction costs, onecouldfirst look at common-law instruments
that are relatively broad, easy to administer and applicable at relatively low
costs. One should in this respect in the first place obviously point at the
importance of property rights in providing protection against environmental
pollution. Traditional common law as well as civil law views most conflicts
whereby for example afactory emits smoke causing harm to neighbours as an
infringement on the property rights of neighbours. This may give rise to a
nuisance which can givethevictim aright to claim the cessation of the harmful
activity viaan injunction.

Another related and, in the field of environmental law probably at least as
important, common-law instrument isliability law. Liability law can, fromthe
victim’'s point of view, provide protection against torts committed by the
factory. Inthis case, factory and victim need not necessarily be neighbours and
the traditional remedy in case of tort law is compensation. The boundaries
between property rightsand liability ruleshave been discussed by Calabresi and
Melamed (1972). Although the role of liability rulesisrarely discussed in the
environmental economics literature when policy instruments are discussed,
there is an important body of literature in the economics of accident law,
starting with Calabresi (1961, 1968), Posner (1972) and Shavell (1980b) which
showsthat liability rulescan giveincentivesto theactorsin apotential accident
setting for efficient behaviour. As we shall discuss below, environmental
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liability is now used as one of the important legal instruments to deter
environmental pollution. Itisstill aninstrument that leaves alot of discretion
to the actorsinvolved. Depending on whether a strict liability or a negligence
rule applies, basicaly either the firm itself or the court system will determine
the due care required in the legal system which can in an environmental case,
for example, refer to an optimal abatement technique. Since neither the
abatement technique itself, nor the following emission standard, will be
determined ex ante by aregulator, the liability system is often referred toasa
market-oriented approach, for example by Calabresi (1985).

11.3 Incentive-Based Mechanisms

However, in many cases the deterrent effect liability rules can give will not
sufficein case of environmental pollution giveninformation problems(see Part
D below). This haslead economists to propose avariety of incentive-based (or
‘economic’) instruments varying from taxes to subsidies and a variety of
‘pollution rights models'. In alphabetical order one can refer to thefollowing
literature: Ackerman and Stewart (1988), Anderson (1978), Breger (1989),
Hahn and Stavins (1991), James, Janssen and Opschoor (1978), Moore et al.
(1989), Nichols (1984), Schelling (1983) and Tietenberg (1990). It would go
beyond the scope of this contribution to discusstheimportance of thisliterature
here. Furthermore we will discuss some of the literature concerning taxes on
the one hand and tradeabl e pollution rights on the other hand below. For now
we can simply refer to these economic instruments as measures that do not
impose a direct legal constraint on the supplier’s behaviour; these measures
rather function asincentives, conferring financial advantages or disadvantages
on certain activities (Ogus, 1994b, p. 27).

11.4 Regulatory Standards

Another category of possible instruments relates to the standards discussed
abovein Part B. They can be considered asregulatory inthe sense that the actor
whofailsto meet acertain standard shall be confronted with an administrative
or criminal sanction. Another type of regulatory intervention would be prior
approval (Ogus, 1994b, pp. 26-27, pp. 214-244). In that case the
interventionism again goes further than in the case of mere standards.
Standards do allow the activity to take place without ex ante control, whereas
prior approval requires the firm to have, for example, a license before the
activity itself can be undertaken.

11.5 Voluntary Compliance
Finaly, one could conclude this list of tools for environmental policy by
referring to, for example, voluntary compliance through moral persuasion,
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although economists are somewhat sceptical about the efficacy of such an
approach (Oates and Baumol, 1975). In addition we should refer to the work
by Menell (1991) who points at the inherent limits of legal institutions in
controlling environmental risks.

11.6 The Choice of Instruments

Concluding this overview of possible instruments of environmental policy, we
should first of al stress that there is an abundant literature concerning the
choice of aparticular instrument to control aspecific externality problem. This
literature discusses comparative benefits of various instruments in a given
situation. Polinsky (1979) built on the Calabresi/Melamed model which
discussed property rightsand liability rulesby adding the tax-subsidy approach
to the comparison between property rights and liability rules. Polinsky argues
that when the government has full information about the externality problem,
only the tax-subsidy approach can both control the externality efficiently and
protect both parties' entitlements. This remains the case also in a positive
transaction costs world. Polinsky also addresses the more realistic setting in
which the government haslimited information. Inthat case the approaches can
beranked to some extent. He claimsthat the tax approach will beinferior to the
liability rule approach in awide range of circumstances, but that in terms of
entitlement protection there is a clear preference for the property right
approach. A comparison of Pigovian taxes and the liability rule approach is
also provided by Brown and Holahan (1980). The analysisis further extended
by White and Wittman (1981) by addressing both liability rules and zoning to
control pollution. A lot of attention has a so been given to the trade-off between
liability rules and regulation; this literature will be discussed in Part D.

Mogt of this literature advances criteria for the optimal use of a specific
policy instrument. However, the ideal conditions for one specific instrument
will almost never al be met at the same time. Hence, in actual policy one will
notice that environmental law isusually based on acombination of avariety of
instruments such as property rights, liability rules, emission and target
standards as well asavariety of taxes. This complies with law and economics
literaturein which acombined use of instruments has been studied, for example
Hansson and Skogh (1987) and Skogh (1982, 1989b). A combined use of taxes,
liability rules and insurance has been examined by Gravelle (1987). Also with
respect to liability rules and regulation a combined approach has been
advocated, which will be discussed below. Generally, differences between a
‘pricing’ and a‘sanctioning’ approach have been examined by Cooter (1984).
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12. Tradeable Permits

We shall now pay some attention to two specific economic instruments, being
tradeable permits and environmental taxes. These merit some further remarks
given the attention they have received in the literature and, to an increasing
extent, also in environmental policy. The starting point for most of the
literature on tradeable systems is the pioneering work of Dales (1968). Dales
proposed that a market of tradeable permits would be organized by the
government whereby pollution rightsthat should be tradeable would begranted
for a certain period. The government would act as broker for the trade and
would monitor the system. Building on Dales's proposal other authors
formulated more specific proposals with respect to the shape of this market for
pollution rights. Montgomery (1972) suggested that the pollution right should
also indicate which part of the concentration of a specific compound in a
particular environmental component could be emitted from aparticular source.
Further proposals concerning the implementation of such a model have for
example been formulated by Ackerman et al. (1974), Rose-Ackerman (1977)
Noll (1982) and Tietenberg (1985). Hahn and Hester (1989) pointed at the
importance of monitoring and enforcement in the framework of a market for
pollution rights.

In addition to these papers sketching the theoretical benefits and the
possible legal framework of a market for pollution rights many subsequent
contributions have analyzed how some of these ideas have been implemented
into environmental policy. Although most of the success storiesin that respect
come from the US, there is also a (modest) European experience with (some
forms of) tradeable pollution rights. For instance in the Netherlands, Peeters
(1992) discussesin her dissertation Dutch manure legislation which allowsfor
a trade in the right to produce manure. As far as the US is concerned, the
empirical materia relating to the experience with transferable permits is
overwhelming. Making an arbitrary selection, we can, for example, refer to the
work of Oates (1986) who discussed the emissions trading system for air
pollutants and reports that trading has made real headway in certain regions.
With equal enthusiasm he reports on the success of a system of transferable
discharge permits in Wisconsin, noting that even several European countries
are closaly following the US experience with transferable emissions
entitlements (see also Oates and Collinge, 1982; Oates, Crupnik and Van de
Verg, 1983; Oates and McGartland, 1985a, 1985b). His enthusiasm is
supported by other sources. Hahn and Hester (1989) claim that the trading
programmes concerning the Clean Air Act have led to considerable cost
savings, abeit it that they had been less than anticipated. However, they also
claim that it is hard to demonstrate major environmental improvements as a
consequence of these market policies. Indeed, trading may have increased
emissions in some cases where the pollution rights that were sold were
previously not being fully utilized by the owner (see dso Dewees, Duff and
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Trebilcock, 1996).

13. Environmental Taxes

Finally, we can briefly refer to the findings in some of the literature on
environmental taxes. Thisisjust for sake of completeness; pollution taxes are
discussed in more detail in Chapter 2500. We mentioned earlier, discussing
economicinstrumentsgenerally, that the casefor pollution taxeshas been made
since the early work of Pigou. Instead of focusing on the known literature that
defends the importance of taxes from an economic point of view, it is more
interesting to look at empirical results. Asfar astheoretical papers advocating
environmental policy to be based on atax system are concerned, we can refer
to the papers mentioned above. The classical economic literature on
environmental taxesin the Pigovian tradition has recently been taken one step
further by Paulus who examined the feasibility of ecological taxation,
examining how the whole taxation system could be ecologicaly reshaped
(Paulus, 1995).

Asfar asempirical material relating to experienceswith taxesisconcerned,
it is remarkable that much more evidence seems to come from Europe than
fromtheUS. Thiswastypically thereversefor the marketabl e pollution permits
which were apparently more popular in the American experience than in
Europe. Dewees, Duff and Trebilcock (1996, p.326) notethat chargesarerarely
introduced ‘in the text book form’. Hahn (1989a), moreover, claims that most
emission charges or fees are used as a revenue generating device for public
services rather than instruments of environmental policy, as they were
prescribed by economists. Thereason why taxesarerelatively rarely used inthe
US are aso discussed in areport drafted by Oates (1994) for the OECD. Most
empirical evidence concerning the effectiveness of environmental taxes and
charges come indeed from Europe. Dewees, Duff, Trebilcock (1996, p. 326)
argued that in the Netherlands water pollution by 14 industries responsible for
90 percent of total water pollution decreased by 50 percent between 1969 and
1975 and by another 20 percent by 1980, whereby half of this reduction was
dueto the effluent charge. Similar success stories come from Germany (Braun
and Johnson, 1984) that due to water effluent charges there were significant
increases in water treatment leading most of the firms to comply with the
existing emission standards. Since Germany (as most European countries) still
has a combination of effluent charges and emission standards, it is hard to
arguethat the significant investmentsin water trestment planswere mainly due
to the charges system and not, for example, to the threat of administrative
and/or criminal sanctions in case of violation of emission standards. These
findings concerning the success of effluent charges in Germany comply with
reports by Frey who argues that the environmental taxes lead both to a
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considerablereduction of emissionsinto the aquasystem andintotheair (Frey,
1992, pp. 149-151). We can finally point at a study by Bongaerts and Kraemer
(1987) comparing water pollution charges in France, the Netherlands and the
Federal Republic of Germany, coming to the same conclusion that effluent
charges provide a strong incentive to invest in water pollution abatement
equipment, but that it is impossible to disentangle the separate effects of
charges and emission standards. The latter effect is especially strong in
Germany where the charges are halved for emitters who meet the effluent
standards.

14. Liability Rules

14.1 Negligence versus Strict Liability

One of the instruments of environmental policy which has received relatively
little attention in the environmental economics literature is tort law. Thereis
an impressive body of literature on economic analysis of accident law (which
will be discussed in Chapter 3000) which has shown that tort rules may have
two goals. Thefirst, which is often stressed by lawyers, isthe compensation of
victims of accidents; the second, usually more stressed by economists, is the
deterrent function of tort rules. Indeed, since the pioneering work of Calabresi
(1961), Brown (1973), Posner (1972) and Shavell (1980b) economists have
stressed the steering function of liability rules. The foresight of being held
liable ex post will induce parties in the accident setting to take optimal care.
These basic ideas, which are further developed in other chapters (3000, 3100)
in thisvolume, can also be applied to environmental damage. By using liability
law a potential polluter can be given an incentive not to pollute or to invest in
cleaning equipment of which the marginal costs equal the marginal benefitsin
reduction of additional environmental damage. |n other words, the cost-benefit
test, described in Section 3, can also be tranglated into, for example, adue care
standard in tort law. Many authors have applied these general notions of the
economics of accident law to environmental liability and have shown that also
in the environmental context tort rules may have this preventive effect (see
Michelman, 1971; Bouckaert, 1991; Endres and Staiger, 1996; Faure, 1996).
A nice study on a Swedish environmental liability case has been presented by
Skogh and Rehme (1998). Since the details of the economics of tort law are
discussed elsewhere we shall now only focus on a few aspects of particular
importance for environmental liability from alaw and economics angle.

One crucial question (also addressed in Chapter 3100) is whether
environmental liability should be based on strict liability or on a negligence
regime. The economic literature generally accepts (Shavell, 1980b, 1987b, p.
8) that both anegligence rule and a strict liability rule will provide a potential
polluter with incentives to take an efficient care level. However, if the activity
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level is also taken into consideration, a negligence rule will not be optimal
since the activity level isnot incorporated into the due care standard which the
courts apply. Hence, it is argued in the literature that in a unilateral accident
model (whereby only the behaviour of the injurer influences the accident risk)
strict liability will be efficient since it leads both to efficient care and to an
optimal activity level. Hence, it has often been argued in the literature that
there seems to be an economic rational behind the tendency in case law and
environmental statutes in many legal systems to introduce strict liability for
environmental damage: since the victim cannot influence the accident risk,
strict liability will be first best to give the potential polluter optimal incentives
for accident reduction and, hence, for optimal internalization (see, for example,
Endresand Staiger; 1996, Faure, 1995aand for nuclear liability Faure, 1995b).
However, if risk aversion of the polluter is assumed, strict liability is only
efficient if it isinsurable (Endres and Schwarze, 1991).

14.2 Damage

A second crucial aspect in environmental liability is the determination of
damage. We aready mentioned earlier that classic techniques for valuation of
damage will be hard to apply when, for example, an entire ecosystem is
endangered as a consequence of certain emissions. Neverthelessamore or less
accurate estimation of the damage seems important for several reasons. First
of all the scope of the environmental harm will have a large influence on the
optimal level of care required from the potential polluter. Indeed, there is
supposed to be a relationship between the magnitude of the harm and the
optimal level of care. Hence, it seems important to have some insight in the
amount of the damage to be able to fix the level of care required from a
potential polluter in an efficient way. Second, for the same reason it will be
important to fix the magnitude of the harm accurately ex post, not only to
provide a fair compensation to victims (although it may not always be clear
who they are in an environmental case), but also because this fixing of the
magnitude of the damage will have an influence on future cases as well. We
have already indicated that economists have developed various techniques to
evauate environmental damage in the discussion in Section 6.

14.3 Causation

A third issue of particular importance in environmental liability is causation.
Again we can refer to the general discussion of causation issues in Chapter
3300 and addressjust afew aspects of particular importance for environmental
liability. In environmental liability the problem will often arise of uncertainty
concerning the causal link between an event (for example an emission) and a
certain outcome (for example health damage). The question then arises how
one should deal with this causal uncertainty if scientific evidence for example
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reports that there is a 40 percent probability that a certain cancer was caused
by the wrongful act, but a 60 percent probability that the cancer came from
another source (the so-called background risk). After early law and economics
papers where the importance of the causation issue was stressed (for example
Calabresi, 1975; Shavell, 1980aand L andes and Posner, 1983), further studies
explicitly addressed the problem of causal uncertainty. Shavell (1985) and
Kerkmeester (1993) stressed that in case of causal uncertainty the liability of
the injurer should be limited to those cases in which he actually caused the
harm. Otherwiseliability would be experienced by theinjurer as* crushing’ or,
in economic terms, over-deterrence would take place. This would result if in
our example, the firm would be held to pay 100 percent damage even though
therewas only a40 percent probability that hisactivity contributed to the harm.

Rosenberg (1984), Kaye (1982) and Rizzo and Arnold (1980, 1986) have
argued that there should only be liability to the extent that the activity
contributesto the accident risk, meaning that on the basis of statistical evidence
theliability rule should be constructed in such away that the polluter will never
be held liablefor the background risk (which he did not cause), but only for the
so-called excess risk (the contribution of his activity to therisk). The question
then arises what kind of legal rule can respect these principles. Traditionally
there are two possible rules. One possibility is to award 100 percent
compensation to the victim once acertain threshold is passed, for examplea50
percent probability of causation. Thisis called athreshold liability. Thisrule,
which was applied inthe USfor along time, is considered to be inefficient and
also unjust since it will force a firm to compensate (at least partially) for
damage which it can never have caused from a stetistical point of view. The
alternative isto trandlate the probability of causation by awarding the victim a
proportion of its damage. When the chance, as was the case in our example, is
40 percent that the harm was caused by thetort, the victim will be awarded 40
percent of hisloss. The advantage from an efficiency point of view isthat the
injurer is precisely exposed to the excess risk which he caused. This rule may
also be preferable from the victim’s perspective, since in this case he would
havereceived nothing under athreshold liability, sincethe 50 percent threshold
was not passed. The threshold liability isindeed an *all or nothing’ approach.
Economic analysis generally holdsthat only the proportional liability rule will
give optimal incentives for accident prevention (Landes and Posner, 1984;
Robinson, 1985; Makdisi,1989 and Faure, 1993).

Causation issuesand moreparticul arly causal uncertainty will play acrucia
rolein many of the casesinvolving environmental harm. In many legal systems
attempts are made to circumvent causality problems by imposing joint and
severa liability rules. Thisis, for instance, the case under the American 1980
Superfund Statute. Thismay be problematic asfar astheincentivesfor accident
prevention are concerned, although joint and severa liability may promote
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settlements, thereby reducing litigation costs (see Kornhauser and Revesz,
19953, p. 49). The economics of joint and several liability has also been
analysed by Tietenberg (1989).

Also in European cases concerning environmental liability questions of
causal uncertainty have arisen, for example concerning the drug DES. With
respect to the uncertai nty with which the manufacturer sold the specific product
to a particular mother, the question arose whether a type of proportiona
liability rule should be applied to apportion the burden of liability between the
manufacturers (amarket share liability). The Dutch Supreme Court, however,
applied a joint and several liability rule (see Spier and Wansink, 1993).
Another example relates to the employer’s liability for occupational diseases.
In another Dutch Supreme Court case a victim of asbestosis could not prove at
what time he had been confronted with the fatal asbestos crystal which had
caused his disease. The Supreme Court once more shifted the uncertainty risk
concerning causation to the enterprise by holding that it was presumed that the
employee had be confronted with the fatal asbestos crystal during the period of
his employment for the defendant (Faure and Hartlief, 1996a). Causal
uncertainty also plaid a role in the famous British Sellafield case where an
English Court had to decide on the causal relationship between childhood
leukaemia and the nearby presence of a nuclear power plant at Sellafield
(Gardner, 1990). For adiscussion of these casesof causal uncertainty, see Faure
and Hartlief (1996a).

14.4 Financial Caps

A fourth feature of many environmental liability regimes, especialy under
international conventions, isalimitation of the compensation. Thisis usually
justified on insurance grounds. Nevertheless, these financial caps have been
serioudly criticized both inlegal and in law and economics literature. Lawyers
arguethat caps serioudly limit the rights of victimsto full compensation. From
an economic point of view thisis aproblem as well since there will be no full
internalization of the risky activity. Furthermore Landes and Posner (1984)
have argued that if the statutory limit islower than the potential magnitude of
the accident, a problem of underdeterrence will arise. Moreover, insurability
should not bean argument to introducefinancial capsin environmental liability
legidlation. Liability can be unlimited and a possible duty to insure may be
limited to an uninsurable amount (Faure, 1995b).

14.5 Latency and Retroactive Liability

A fifth point concerning environmental liability relatesto uncertainty over risk.
In environmental liability thereis often along time lapse between the harmful
emission and the moment that the damage occurs. This caused an intense
debate, especialy in thefield of soil clean-up liability concerning the question
whether liability rules may be applied in aretroactive manner. Thisrelatesto
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the question whether the damage needs to be foreseeable, discussed in Chapter
3300. Asfar asenvironmental liability, more specifically soil clean-up liability
isconcerned, thelaw and economicsliterature generally holdsthat aretroactive
application of new standards either through case law or through regulation
could never affect incentives for future behaviour of the specific operator and
istherefore usually to be considered inefficient. This statement may, however,
be different since the foresight that there may beliability ex post even for risks
which are not known at the time (the so-called development risk) may give
incentives to obtain information about that risk (Shavell, 1992; Visscher and
Kerkmeester, 1996).

15. Insurance of Environmental Damage

Obvioudy, within adiscussion of compensation for environmental damage one
should also discussinsurance aspects. This discussion is short since insurance
islooked at at a more general level from alaw and economics perspective in
another chapter in this encyclopaedia. Hence, we shall merely summarize the
most important research results related to the application of insurance theory
to environmental damage. Insurability issues have generally been discussed,
among others, by Faure (1995a), Karten (1997) and Zeckhauser (1996).

15.1 Moral Hazard

First one can note that the general principles underlying any insurance cover
must obviously be respected with environmental liability insurance as well.
Thereforethe devices suggested by, for example, Shavell (1979) must be taken
into account. Oneof these devicesconsistsof still exposingtheinsured partially
to risk which will often be done through for example deductibles or by
imposing an upper limit on coverage (the upper limit is therefore not only
necessary given the limited capacity of the individua insurer, but aso to
control moral hazard). In addition the insurer, should monitor the behaviour
of hisinsured as much as possible, adapt the premium accordingly and require
specific preventive measures through the policy conditions. Such an optimal
control of moral hazard obviously requiresinformation by the insurer (Endres
and Schwarze, 1991). This may require a specialization of insurers engaging
in insuring the environmental liability risk in order to be able to exclude bad
risks or reward good risks and require relevant preventive measures. On the
roleof insuranceto promote sustainability see Stahel (1997). Insurability issues
with respect to hazardous waste have been analysed in the contributions to
Kunreuther and Gowda (1990).
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15.2 Adverse Selection

In the absence of an accurate distinction between good and bad risks, risk pools
may become too broad, giving the good risks an incentive to leave the pool
thereby creating the famous risk of adverse selection (Akerlof, 1970). Thisrisk
of adverse selection led - according to Priest (1987), but criticized by Viscusi
(1991) - to an insurance crisisin the US

15.3 Capacity
In addition to moral hazard and adverse selection thereisathird condition for
insurability which might play an important role when insuring the
environmental risk, being simply the capacity of theindividual insurer. Since
there is often little ex ante information on the predictability of the risk, a
relatively low probability that the event will happen and a relatively high
magnitude of the damage oncetherisk occurs, theinsurer will haveto react by,
on the one hand, charging arisk premium to account for the unpredictability
of therisk (often in the absence of reliable statistics) and, on the other hand, by
providing for an adequate reserve to be able to provide cover for the
environmental damage onceit occurs. Since the magnitude of the damage will
often exceed the possibilities of an individua insurer he will use various
traditional insurance techniques (co-insurance, re-insurance) to cope with this
capacity problem. One other solution in case of environmenta liability
insurance is pooling of capacity by insurers. In many countries insurers have
shared risks in mutual pools on a non-competitive basis to be able to provide
coverage also for riskswith arelatively high potential magnitude. Thisisaso
typically the case for the nuclear risk. One should, however, distinguish the
pooling of risks by insurers in so-called insurance pools from the pooling of
risks by operators through risk-sharing agreements which we shall discuss
below (Section 16).

Hence, in environmental liability insurance the insurer might want to use
specific techniques to be able to provide coverage even for relatively large
losses.

15.4 Latency

Another problem we have aready referred to (Section 14.5) is latency. When
legal standards change over time and new standards are applied to ‘old’
situations (which will sometimes be the case with liability for soil clean-up)
insurance problems may arise. If the risk must be considered to be totaly
unforeseeable the insurer could not charge a premium ex ante for the specific
risk, nor could he require specific preventive mechanisms or set aside
reservationsfor potential losses. Onthe other hand, insurersprincipally aways
deal with uncertainty, so that the risk that the law may change must not under
all circumstances be considered as unforeseeable. A specific risk premium
could be charged in addition to the actuarily fair premium to cope with this
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uncertainty problem (Kunreuther, Hogarth and Meszaros, 1993).

Sincelatency problemswill often arisein case of environmental liability the
insurer may want to protect himself against the risk of being held liable today
(maybe even onthebasis of aretroactive application of new standards) for risks
that originated for example 15 or 20 years ago. One possihility often advocated
in the literature now and applied in many insurance policies is to change the
period of insurance cover. Instead of providing coverage for the period when
the harmful event occurred or when the loss originated, insurers now often
change to a system whereby the claim must have been filed during the period
of insurance cover (a so-called claims-made system). By using this insurance
techniquetheinsurer can excludetherisk of being confronted with claimsyears
after the period of insurance cover. Hence, this* claims-madepolicy’ allowsfor
an exclusion of the so-called ‘long-tail risk’ which is typical in case of
environmental liability with latency problems (Katzman, 1988; Hankey, 1994;
Spier and Haazen, 1996).

15.5 Causal Uncertainty

Another problem that may specifically arise in case of environmental liability
insurance is causal uncertainty (also discussed in Section 14.3) if for example
ajoint and severa liability ruleisused, thiswould mean that theinsurer would
have to cover risks that were not even caused by his insured. This may cause
uninsurability, as has been shown by Abraham relating to insurance for
superfund clean-ups in the U.S (Abraham, 1988).

15.6 Insurance Principles

There are, moreover, some other specific features of environmental liability
insurance, which arediscussed intheliterature, which makeit difficult to apply
traditional insurance principlesto environmental liability. Oneof these aspects,
often stressed, isthat liability insurance traditionally provides for coverage of
accidents, meaning a sudden event whereas, as we just indicated - in
environmental liability there is often a long time lapse between the emission
and the occurrence of the harm. Moreover, many of the pollution cases are not
sudden events, but evolve gradually. This causes many technical problems, for
examplerelating to the question when the damage actually occurred. Theseand
other questions relating to the application of insurance principles on
environmental liability are extensively discussed in law and economics
literature (see for example Bocken, 1992, 1993; Bocken and Ryckbost, 1991,
Cousy, 1995).

15.7 Compulsory Insurance

Finally, we should also point to the fact that the question can arise whether
liability insurance for environmental damage should be made compulsory. We
can be brief concerning this issue here since the law and economics of
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compulsory insuranceis extensively discussed in Chapter 2400 (see also Faure
and Van den Bergh, 1989a; Jost, 1996; Skogh, 1989b). In this respect we
should only point out that some legal systems, for example Germany, have
imposed a duty to insure on certain operators for environmental harm. The
efficiency of such a duty and other aspects are analysed by Endres and
Schwarze (1991) and Wagner (1991, 1992, 1996), specifically relating to the
German Environmental Liability Act.

16. Other Compensation M echanisms

Increasingly alot of attention is paid to other mechanisms that could be used
to cover for environmental damage. Some believe that the insurance problems
mentioned above are that important that insurance can in the end only play a
small role in covering the environmental risk. Especially as far as financing
clean up of polluted sites is concerned, many have argued that alternative
financial schemes must be investigated other than traditional liability and
insurance.

Skogh (1982; 1989a) and Hansson and Skogh (1987) have argued that
when the two policy goals of optimal prevention and optima compensation
have to be fulfilled, the policymaker can choose between either liability rules
with private insurance on the one hand, or safety regulation and public
compensation mechanisms on the other. This literature develops criteria for
when public compensation mechanisms, such as compensation funds, could
show comparative benefits. Faure and Hartlief (1996) have argued that no
matter how a compensation mechanism is organized, the incentives for
prevention of damage should always remain untouched. Hence, the costs of
harmful behaviour should asfar as possible be attributed to the one who caused
the harm and a system of risk differentiation should be included in the
financing system aswell. Therefore, a public compensation mechanism should
still provide incentives for prevention by forcing only those who actually
contributed to the damage to contribute to the fund, for example.

Obvioudy, an alternative compensation mechanism for environmental
damage could take various forms. One possibility one could think of would be
a mutual risk-sharing of operators. In case of very technical risks operators
might have better information on the risk than an insurance company or an
administrative agency, for example. Hence, the accident risk could be reduced
viaan optimal mutual monitoring of the operators. Thereisalarge experience
with these risk-sharing agreements in the field of compensation for oil
pollution. This is provided by the so-called Protection and Indemnity Clubs
(P& Clubs), which are based on amutual risk sharing between tanker owners
(see, for example, Coghlin, 1984). Faure and Skogh (1992) have argued that
alsoarisk-sharing agreement between nuclear power plant operatorscouldlead
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to abetter monitoring and provide higher amounts of compensation for victims
than with traditional insurance. There is some evidence that risk-sharing
agreements will indeed be used in the revision of the Paris and Vienna
Conventions on Nuclear Liability (Faure, 1995b).

Compensation fundsarein some casesa so advanced to cover for insolvency
of insurance companies. These so-called guarantee funds usually intervene
when for some reason traditional insurance fails. In those cases a guarantee
fundisusually appliedin combination with traditional insurance; thefund then
intervenes only for example when for some reason thereis no insurance cover
(for the basic argument see Finsinger, 1996). The third type of fund isapublic
compensation mechanism that really takes the place of traditional insurance
because the particular risk may be uninsurable. In the environmental context
one can think of situations for which no individual injurer can be madeliable,
for example the degradation of a particular habitat caused by acid rain.
Inevitably the question arises how thefund can befinanced, taking into account
the causes of the particular pollution problem. If it is clear that for example
sulphur dioxide emissions caused the particular problem from an economic
point of view, one could argue that atax should be introduced on the polluting
activity which can be used to finance the compensation fund. Thiswasbasically
theideabehind one of the major environmental funds known today, namely the
American superfund introduced by CERCLA. The law and economics of the
superfund experience has been analysed in arecent book edited by Revesz and
Stewart (1995). Thisbook providesavaluableinsight into the economicsof the
superfund system, addressing issues such asthe applicableliability regime, the
role of insurance industry, clean-up standards and more particularly the
transaction costs involved in the current superfund regime.

Other no-fault compensatory alternatives for environmental injuries are
discussed by Dewees, Duff and Trebilcock (1996, pp. 328-331). They equally
discuss both compensation for oil pollution and nuclear liability, although they
rightly stress that the American Price Anderson Act (on nuclear liahility) was
largely motivated by a desire to alow the development of a nuclear power
industry. They show little enthusiasm for an environmental disease
compensation fund, arguing that many of the problems of the liability system,
for example causal uncertainty, would not be removed by the instalment of a
fund. Indeed, the administrative agency handling the fund would have to
determine whether an individual disease is caused by the specific pollutant,
which might render the administration of such afund difficult and expensive.
In Europethereare someexperimentsintroducing environmental compensation
funds on arather small scale (for an overview see Bocken, 1987, 1988, 1990,
1991).
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D. Theory of Regulation and Other Aspects
17. Public Interest Criteria for Regulation

17.1 Criteria for Regulation

After having discussed the economic function of environmental liability we
now come to the question under what type of circumstances liability rules or
other common law instruments will not suffice to deter environmental
pollution, so that a regulatory intervention is necessary. The basic economic
arguments in favour of (safety) regulation have been formulated by Wittman
(1977), Shavell (1984a,1984b, 1987a) and by Kolstad, Ulen and Johnson
(1990). Several criteria have been developed to indicate when liability rules
alonewill not provide a sufficient incentive for afirm to take efficient care. In
case of the environmental risk most of these criteriapoint in the direction of ex
anteregulation: information can be obtained more easily by theregulator, there
isaninsolvency risk and aseriousrisk of underdeterrence sinceno liability suit
will be brought if, for example, the damage is widespread. This literature
indicatesthat thereisastrong casefor controlling environmental harmthrough
regulation, whereby we can refer to the literature mentioned above which
discusses the question whether this ex ante regulation should take the form of
taxes or the command and control approach viaemission standardsin licenses.
In legal practice regulation plays an important role in controlling
environmental harm. Similar economic criteriafor regulation are advanced in
Ogus's recent book on regulation (1994b, pp. 29-46).

17.2 Enforcement

Many studies have addressed the effectiveness of specific environmental
regulations. A lot of attention hasin this respect been paid to the enforcement
of environmental regulation. Shavell already stressed that one of the
weaknesses of regulation in comparison withtort law isthat whereasin tort law
avictim will usually have an incentive to sue if he isinjured, the damage is
sufficiently large and the injuries can be identified, the effectiveness of
environmental regulationwill to alarge extent be dependent on the possibilities
of enforcement. Enforcement issues have been addressed for example by
Hawkins (1984), McKean (1980), Richardson, Ogus and Burrows (1982),
Russell, Harrington and Vaughan (1986) and Russell (1990). The question
what kind of penalties have to be used to deter inefficient emissions has been
addressed by Segerson and Tietenberg (1992). They more specifically address
the question how an optimal penalty structure can be achieved in case of
corporate environmental crime, addressing the question under what kind of
circumstancesthere should beindividual or criminal penaltiesor acombination
of both. The effectiveness of criminal liability for environmental offenses has
also been addressed in the many publications in this field of Cohen (1987,
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19923, 1992b). He argues that the magnitude of criminal sanctions should be
based on harm, thereby criticizing the current American sentencing guidelines
which hold that the fine should be based on the illegal gain. Furthermore,
Cohen argues, as many other authors do, that criminal sanctions are only one
part of thetota picture, since civil sanctions and private settlements must be
taken into account as well. Deterrence of environmental harm has been
investigated as well by Epple and Visscher (1984), developing a model to
measure the effectiveness of enforcement efforts. Recently Gren and Kaitala
(1997) examined the possible gains for the enforcing agency from
disseminating information as its skill on detecting and convicting violators.

17.3 Effectiveness

Finally we can point at literature that generally examined the effectiveness of
safety regulation in controlling environmental harm. Dewees (1992a, 1992b)
demonstrated that in North America the quality of the environment has
improved substantially asaresult of regul atory efforts, not so much in response
to legal action in tort. This empirical evidence of the success of regulation,
compared to tort law, has a so been stressed in the recent book by Dewees, Duff
and Trebilcock (1996). They hold that thelarge regulatory effort toimprovethe
environment has been met with considerable success when measured by the
reduction of emissions, but that it is more difficult to argue that the
environmental regulations of the 1970s in the US equally had a considerable
influence on the ambient environmental quality. Moreover, they also stressthat
while environmental regulation is a determining factor in pollutant emissions
and ambient concentrations, other non-regulatory factors such as economic
growth and even the weather also influence environmental quality (Dewees,
Duff and Trebilcock, 1996, pp. 307-323).

18. Private Interest Theory of Regulation

18.1 Lobby for Barriersto Entry or Lenient Sandards

Until now we have assumed that government regulation isalways made ‘in the
public interest’, meaning that the government would aways make
environmental regulation to cure the externality in an optimal way. Redlity is,
however, often very different. Sometimesregulation ispassed if it would not be
necessary according to the criteria for regulation of Shavell, discussed above;
in other casesthereisaproper argument for regulation, but the contents of the
regulation isinefficient. This phenomenon, being that regulation is sometimes
promulgated not in the public interest, has been examined by scholars of the
public choice school. Public choice is analysed in Chapter 0610 of this
encyclopaedia, where the basic literature in this respect is discussed. For this
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contribution it isinteresting to discuss some of theliterature that applies public
choice and other interest group theories to environmental law.

The starting point of the public choice analysis is that regulation is
considered as the product of supply and demand on a political market. On the
demand side we find the various interest groups who demand favourable
regulation and on the supply side, the wealth-maximizing politicianswho wish
to favour interest groups which provide them with political support. The
product is environmental legislation protecting an interest group in exchange
for political support. Thusawealthtransfer (aso-called rent) can betransferred
to the interest group protected. This rent-seeking behaviour will be especially
successful, according to the literature, if the transaction costs of bringing
together individuals to defend a common interest are relatively small for the
group and if the information costsincurred by the public at largeto find out the
rent-seeking are relatively high. These conditions for rent-seeking may often
be met in case of environmental regulation. The fact that a transfer to an
interest group has taken place will often be disguised by arguing that
environmental protection or victim protection is provided by the particular
piece of legidation. Transaction costs are often low if only afew firms come
together to defend a common interest.

Thereisalot of literature providing theoretical support for the rent-seeking
argument in case of environmental regulation and empirical evidence aswell.
The starting point for environmental regulation is often the political will to
provide some action for environmental protection. Keenan and Rubin (1988)
would argue that this demand for regulation, which is not represented by a
well-defined and active particul ar interest group, may beinitiated by aso-called
shadow interest group. Thisis a group that would have members and would
come into being if an accident occurred. Potential victims of environmental
pollution can thus be seen as members of thislatent group. If ashadow interest
group ceases to be a shadow group and becomes active, it will have all the
characteristicsof anormal interest group. Knowing that shadow interest groups
have the potential to become an effective lobby, rational politicianswill, under
certain circumstances, respond to these groups in the same way that they will
respondto normal interest groups, even though the shadow groups have not yet
been organised.

If under these circumstanceslegid ativeintervention seemsunavoidable, the
theory of regulation suggests that the interest groups involved will accept a
general principle of regulation, but may strive to change its scope (Peltzman,
1976). The industrial interest groups to whom the environmental regulation
will be applied may realize that regulation may enhance producer wealth while
it simultaneously corrects, or at least reduces, an externality problem. This
outcome has been stressed by Maloney and McCormick (1982) with respect to
environmental quality regulation. They argue that the industry, realizing that
environmental regulation isunavoidable, will cooperate in the development of
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the regulation and try to change the contents to its advantage. A classic
exampleis theintroduction of so-called ‘ grandfather clauses which stipulate
that the regulation will not be applicableto firmsor products which are already
in existence. Hence, the regulation can create a new barrier for market entry
and so protect the existing industrial practices and products (see aso Deweses,
1983a). In other cases, for example as far as standard-setting is concerned,
industry may lobby for lenient environmental standards to increase their own
profits.

As indicated above, the efforts of industry may go in various directions:
sometimes regulation will be used by using grandfather clausesto limit market
entry (Maloney and McCormick, 1982); in other cases there will be lobbying
for more lenient environmental standards. With respect to the first type of
lobbying we can refer aso to the function of licenses, which are considered a
central instrument in environmental policy. Moore (1961) pointed at the
anti-competitive effects of licensing (see also on the use of standards to seek
competitive advantages Hahn, 1990b; Huber, 1983; Ogus, 1994a).

Evidence of rent-seeking behaviour in environmental regulation in the US
was recently reported by Adler (1996) and similar stories can be found in
Europe as well (Faure and Van den Bergh, 1990).

Thelobby for lenient standards may take placewith thelegislator. But since
legislatorsusually give standard-setting power to administrative agencies, this
type of lobbying, for example to get lenient emission standards for an
individual firm, will usually take place with the administrative agency. The
behaviour of bureaucraciesin responseto this capturing by industry isanalysed
in different papers, for example by Downing (1981). Rent-seeking will
obvioudy not only take place as far as the standard-setting process is
concerned, but can also play arolein case of zoning (Ault and Ekelund, 1988;
Fischel 1980, 1985), which is addressed in more detail in Chapter 2200.

18.2 Influence of Private Interest on Instrument Choice

The influence of private interest in environmental law has been addressed
specificaly in the literature with respect to the issue of instrument choice. In
Part C we indicated the variety of instruments that can be used to control
environmental pollution, indicating that theliterature suggestsunder what kind
of circumstances a particular type of policy instrument would be optimal. In
practicethese‘ economic prescriptions’ (Hahn, 1989a) are not alwaysfollowed.
One reason why emission taxes are seldom used, for example in the US, and
policy still reliesto alarge extent on the command and control approach isthat
firms prefer emission standards to taxes, because standards serve asbarriersto
entry to new firms, thus raising the profits of existing firms. Charges on, the
other hand do not preclude entry by new firms and represent an additional cost
to the existing firms on the market (Buchanan and Tullock, 1975 and see the
comments by Coelho, 1976 and Yohe, 1976). This basic point made by
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Buchanan and Tullock has been extended by other scholars examining the
implication of rent seeking for pollution taxation (Lee, 1985; Brooks and
Heijdra, 1987). The influence of lobbying on instrument choice has also been
analysed in the many papers by Hahn (Hahn, 1989a; Hahn and Noll, 1983;
Korber, 1995) and by De Grauwe (1995). Hahn points out that the policy
instruments are almost never used in the way that is suggested by economic
theory. Emission charges are, for example, used as a revenue-raising device
with few direct effectson pollutersand many marketable permit approachesare
not really designed to create markets. Through grandfathering the rights of
existing firms are often protected. In addition, even in cases where the
economic prescriptions (marketable pollution rights) were followed, there is
someevidence that emissionstrading was used as aloophole by which industry
could forestall compliance (Hahn and Hester, 1989). Hahn al so argues that the
varying interest group attitudes in, for example, the US and Europe may
account for thefact that European countriestend to rely more on the use of fees,
whereas marketable permits have been introduced at a relatively important
scalein the US (Hahn, 19893, p. 111). Hence, the selection of an appropriate
mix of policy instruments will to a large extent be determined by the way
political choices are actually made in different countries.

18.3 The Choice for the Level of Government

Theinfluence of interest groups will not only play arole asfar asthe contents
of regulation is concerned, but also when thelevel of government where action
will be taken is determined. Noam has argued that interest groups will
obvioudly choosethe level of government where their influence can be largest.
In the context of the European Union Faure and L efevere argued that this may
explain why some industries will lobby in favour of environmental regulation
at the European level. For new areas (where no national legislation exists)
industrial lobby groups may encounter less countervailing power than at the
local level where the environmental problems occur and NGOs may oppose
lenient standards. Once standards are set at the central level in Brusseals,
Member Stateswill haveto comply. Onthe other hand, theindustry of Member
States which already have relatively stringent environmental standards may
have an incentive to lobby at the central level to make these stringent
environmental standards compulsory unionwide to force (southern European)
competitorsto comply with these stringent standards aswell and thusto create
barriers to entry (Faure and Lefevere, 1995). This may explain why alot of
environmental regulations will emerge from Brussels also in cases where
economic theory would predict that the problem may better be dealt with at the
decentralized level (see Part F).

18.4 Liability Law and Rent-Seeking
Finally, one should not forget that rent-seeking can also take place in
environmental liability law. Industry may lobby in favour of afinancial cap on
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liability thus transferring a rent from potential victims. Caps can be found for
examplein conventions on marine oil pollution and nuclear liability. Theidea
conditionsfor efficient rent-seeking will often be met: transaction costsfor the
nuclear industry, for example, are low and the information costs for the public
are high since the caps are often combined with other legal instrumentswhich
are supposedly aiming at ‘victim protection’ such as strict liability and
compulsory insurance (see Faure and Van den Bergh, 1990).

18.5 Importance

Theinterest group theory isimportant both for theoretical research and at the
policy level. Theoretically it is important to stress that these theories have
demonstrated that the traditional argument that regulation is necessary if the
market fails to internalize externalities may not necessarily be true if the
regulation provides results that are inefficient as a result of rent-seeking
compared with the market solution that would have emerged. Second, most
authors stress that it would be too one-sided to argue that environmental laws
only servetheprivateinterest. Evenif therewill alwaysbe strong incentivesfor
rent-seeking, many environmental statutes are still enacted in a struggle to
protect the public interest (Adler, 1996). Third, in some cases the interests of
industry and environmentalist coincide; hence, lobbying will not always result
in industry opposing environmental regulation. Fourth, theoretically, a
combination of public interest and private interest approach is highly useful to
provide an understanding of how environmental regulations work. If the
environmental policy instruments actually used do not correspond with the
predictions of (public interest) economic theory, it might be helpful to look at
the possible influence of private interest groups which might explain the
existence of inefficient environmental regulation. Fifth, the fact that
environmental regulation too is susceptible to rent-seeking which might for
example lead to too lenient standards, may be an argument for combining
regulatory standardswith other policy instrumentssuch asliability rules, which
may be less susceptible to the influence of private interest.

19. Liability and Regulation Combined

19.1 Necessity of the Combination

In Section 17 we stated that according to Shavell’s criteria there is a strong
argument to control the environmental risk through ex ante regulation (or
taxes). However, in individual cases there can still be damage to the
environment. Then again liability under tort comes into the picture and the
question has been addressed in the literature how regulation influences the
liability system and vice versa. These complementarities between tort law and
regulation have more particularly been addressed by Rose-Ackerman (19924,
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1992hb, 1996), Faure and Ruegg (1994) and Kol stad, Ulen and Johnson (1990).
Rose-Ackerman also compared US and European experiences in using
regulation versus tort law in environmental policy (1995a, 1995b). The first
point which is often stressed, is that the fact that there are many argumentsin
favour of ex ante regulation of the environment does not mean that the tort
system should not be used any longer for its deterring and compensating
functions. Onereason to still rely on the tort system isthat the effectiveness of
(environmental) regulation is dependent upon enforcement, which may be
weak. In addition the influence of lobby groups on regulation, just discussed,
can to some extent be overcome by combining safety regulation and liability
rules. Moreover, safety regulation, for example emission standardsin licenses,
can be outdated fast, which equally merits a combination with tort rules.

19.2 Violation of Regulation and Liability

The question then arises whether a violation of aregulatory standard should
automatically be considered a fault under tort law and thus lead to liability.
Shavell argues that this should not necessarily be the case, so asto avoid some
parties who pose lower risks taking wasteful precautions (Shavell, 1984a, pp.
365-366). However, in many legal systems, a breach of a regulatory duty is
often considered a fault. This can be understood since the regulation will pass
on information to both the parties and to the judge on the efficient standard of
care. Thus the statutory standards can be applied to define negligence
(Rose-Ackerman, 1992a).

19.3 Compliance with Regulation and Liability
A second question iswhether following the conditions of regulation, often laid
down in alicense, excludes liability. This point of view is usualy rejected in
most legal systems (Faure and Ruegg, 1984, pp. 55-56). The economic
rationale behind thisruleisthat if compliance with aregulatory standard were
toreleasethe operator from liability, therewould be no incentivetoinvest more
in carethan theregulation asksfor, evenif additional care could still reducethe
expected accident costs beneficialy (Shavell, 1984a, p. 365). A second reason
is that exposure to liability even in case of compliance with regulatory
standards may be an adequate remedy when too lenient standards are set asa
result of lobbying. Finally tort law can also be seen asa’‘ stop gap’ for situations
not dealt with by statute (Rose-Ackerman, 1992a, p.123). A problem with this
point of view is, however, that it may destroy the uniformity a standard is
supposed to bring when judgesarealowed in all casesto ‘ second guess' agency
decisions (see Rose-Ackerman, 1992a, p.124).

The issue whether ex post liability and ex ante safety regulation are
substitutes or complements has also been addressed by Kolstad, Ulen and
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Johnson (1990). They show that where there is uncertainty, there are
inefficiencies associated with the exclusive use of negligence liability and that
ex ante regulation can correct these inefficiencies. In that case they argue a
joint use of ex ante and ex post regulation will enhance efficiency.

19.4 Liability and incentive-based instruments

Finally it should be mentioned that in the literature some attention has been
given to the problem of combining tort recovery and effluent fees or tradeable
rights. Rose-Ackerman has argued that incentive schemes require a
fundamental rethinking of the relationship between tort law and statutory law.
She has argued that incentive-based regulatory statutes should preempt tort
actions: if fee schedules have been set to reflect the social costs, tort actions
would be redundant or even counterproductive (see, for example,
Rose-Ackerman, 19923, p.128).

E. Environmental Federalism
20. Criteriafor (De)centralization

So far we have discussed the goals of environmental policy assuming a
harmonized legal system which would be applicable to al kind of different
situations. Itis, however, obviousthat environmental problemsmay vary highly
between communities. This brings about the highly controversial question at
what level of government environmental problems should be regulated. This
issUe receives increasing attention in the literature, both in Europe and in the
US. The central question always is whether environmenta regulation should
bepromulgated at central (European or federal) level or at amore decentralized
level. A more balanced question iswhat kind of environmental regulations (or
standards) should be set at the central and at the decentralized level. Thisissue
has generally been addressed in the economics of federalism.

The starting point of the analysis usually is the theory of Tiebout (1956)
about the optimal provision of local public goods. Tiebout argues that when
peoplewith the same preferences cluster together in communities, competition
between local authorities will, under certain restrictive conditions, lead to
alocative efficiency. Well-informed citizens will move to the community that
provides services that are best adapted to their persona preferences. Hence,
therewould be competition between legal orders and citizenswould move (the
so-called voting with the feet) to the community that provides legislation that
corresponds best with their preferences. This basic idea has been further
developed with application to fiscal decisions and environmental choices by
Oates and Schwab (1988). Recently Van den Bergh (1994a, 1994b) has built
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on the Tiebout model to provide criteria for centralization/decentralization
within the European Union. VVan den Bergh arguesthat from an economic point
of view decentralization should bethe starting point, since competition between
legislatorswill promote efficiency. However, thereare certain conditions under
which Tiebout competition will not work and which can, therefore, constitute
arguments in favour of centralization. One argument is the transboundary
character of externalities: this may be an economics of scale argument to shift
powersto ahigher legal order that has competence to deal with the externality
over a larger territory. A second argument is the risk that a ‘race for the
bottom’ between countries would emerge to attract foreign investments. This
race for the bottom would cause prisoners' dilemmas whereby countrieswould
fail to enact or enforce efficient legislation.

21. Environmental | ssues

Theseinsights can also be applied at environmental problems, aswasthe case,
for example, in the just mentioned paper by Oates and Schwab (1988). Both
general arguments in favour of centralization could play a role with
environmental problems. It can be argued that these are certainly often
transboundary. Theprisoner’ sdilemmaargument could bevalid aswell if there
were empirical evidence that differences in marketing conditions may lead to
didocation of firmsto thelocation with the lowest standards (the so-called race
for the bottom argument). Whether thisargument isvalid dependson empirical
findings which we shall discuss below. Van den Bergh’'s arguments comply
with the findings in another paper by Oates and Schwab (1988) who equally
argue that as long as the effects of pollutants are confined within the borders
of the relevant jurisdictions, local authorities will make socially optimal
decisionson levels of environmental quality. Hence they provide an argument
for decentralized environmental policy and argue that competition among
jurisdictions for economic activity need not be ‘destructive’. A similar
argument against the race to the bottom rationale for central environmental
regulation is made by Revesz (1992). He argues that this race to the bottom
argument encounters no support in existing models of interjurisdictional
competition. In addition, Revesz stresses that central-standard-setting would
not be an effective response to this race to the bottom problem since local
communities concerned would have other meansto attract industry if they wish
(relax regulatory controlsin other areas).
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22. Subsidiarity and the *Race for the Bottom’ Rationale

If we now turn to the actual division of competences, for example in Europe,
we should first mention that the question whether action should be taken on
community or national level is now guided by the so-called subsidiarity
principle. On the basis of article 3B(2) of the EC Treaty, the community shall
take action ‘only if and insofar as the objectives of the proposed action can not
be sufficiently achieved by the Member States and can, therefore, by reason or
the scale of effects of the proposed action, be better achieved by the
community’. If we apply the economic criteriain favour of centralizationto the
areas in which the European Community legislated, one can certainly argue
that many of the problems regulated through directives, for example, deal with
transboundary problems. In many other cases the race to the bottom argument
isdisguised by mentioning that the creation of equal conditions of competition
isnecessary for the functioning of the common market. However, theempirical
evidence to uphold thisrationale is rather weak. Repetto argues that pollution
control costs are only a minor fraction of the total sales of manufacturing
industries (Repetto, 1985). Moreover, recently Jaffe et a. (1995) have argued
that empirical evidence showsthat the effects of environmental regulationsare
‘either small, statistically insignificant or not robust to tests of model
specification’. They argue that the stringency of environmental regulations
might have some effect on new firms in their decision to locate for the first
time, but that thiswill not induce existing firmsto relocate. They equally argue
that other criteria such as tax level, public services and the unionisation of
labour force have amuch more significant impact of the location decision than
environmental regulation. Recently thisempirical evidence hasbeen somewhat
contradicted by Xing and Kolstad (1995), who argue that the laxity of
environmental regulations in a host country is a significant determinant of
foreign direct investment from the US chemical industry. The more lax the
regulations, themorelikely the country isto attract foreign investment, so Xing
and Kolstad argue. Although this somewhat weakens the evidence presented
by Jaffe et al. as far as the location of new firms outside the US is concerned,
it does not contradict their finding that existing firmswill not rel ocate because
of the stringency of environmental regulations. This material, therefore,
substantially weakens the prisoner’s dilemma argument both for European
Community and for US federal legidation in the field of environmenta law.
Even if differences between local communities would exist as far as the
stringency of environmental law is concerned, this will generaly not lead
companies to relocate to ‘pollution havens' . Nevertheless, many European
Directives deal with, for example, drinking water or bathing water, problems
which aretypically not transboundary and for which the European competence
istherefore hard tofit inthe economic framework (see Faure, Lefevereand Van
den Bergh, 1996a; Faure and Lefevere, 1996).
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Asfar asthefederalisation of environmental law inthe USisconcerned, we
can point at an early work of Peltzman and Tideman (1972) and at ahistorical
overview provided by Elliott, Ackerman and Millian (1985) and at the work of
Revesz who in addition to his already mentioned 1992 paper in which he
criticizestheraceto the bottom rational e for federal environmental regulation,
recently also criticizes the various approaches that federal environmental laws
have taken in controlling interstate externalities (Revesz, 1996).

23. Environmental Standard Setting

At the European level there is, however, another reason for environmental
action at central level. This hasto do with guaranteeing al European citizens
asimilar environmental quality. Thisissometimesreferred to asthe protection
of the * European environmental and cultural heritage and human health’. In
a Tiebout framework of competition between legal orders, local communities
would be free to choose the environmental quality that corresponds with their
preferences. This is precisely the reason why in the US context one can
increasingly hear pleasin favour of standard-setting by the statesinstead of by
thefederal environmental protection agency (see Schoenbrod, 1996), whereas
in Europe one wishes to guarantee citizens aminimal environmental quality.
But evenif one acceptsthat abasic environmental quality should be guaranteed
(contrary to the economic reasoning) to all of the citizens, irrespective of their
individual preferences, this should not be realized through a harmonization of
emission standards, as was done at the European level so far. This basic
environmental quality can be guaranteed by harmonizing quality (target)
standards. These quality standards define how much of each pollutant can be
present in a certain environmental component. But the theory of optimal
specificity of lega rules (Ehrlich and Posner, 1974; Ogus, 1994a) has taught
that the coststo reach acertain level of environmental protection may well vary
with location-specific circumstances (Kolstad, 1987; Faure and Lefevere,
1995). Hence, the same environmental quality can be reached in Europe
through differentiated emission standards aiming at an equal environmental
quality Europe-wide (Faure and Lefevere, 1996).

F. Specific Environmental Problems

24. The Nuclear Risk

24.1 Safety Regulation
There are two types of environmenta risks that deserve a short separate
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treatment since thereis some literature dealing specifically with nuclear risks
and oil pollution. Obviously, most of the problems addressed so far appear with
these two risks as well, so we shall simply report on some on the literature
addressing specific issues concerning these risks.

As far as the nuclear risk is concerned, Nichols and Wildavsky (1987),
Feinstein (1989) and Paté-Cornell (1987) stress the specific character of the
nuclear risk, being the low probability of an accident and the difficulties of
probabilistic risk assessment in quantifying risk at nuclear power plants.
Feinstein examines the safety records of US nuclear power plants and found a
sharp increase in detection of violations following the Three Mile Island
accident.

24.2 Liability and Insurance

Special attention has equally been given to nuclear liability and the insurance
of the nuclear risk. Taking into account the economic test for strict liability,
nuclear accidents pose a strong case in favour of strict liability, since these
accidents are typicaly unilateral (Faure, 1995b). Most international
conventionson nuclear liability also adopted astrict liability rule. However, in
many legal systems the compensation due to victimsis also statutorily limited
torelatively low amounts. Here we can refer to the discussion of financial caps
above these are largely inefficient, lead to underdeterrence and
undercompensation of victims (Trebilcock and Winter, 1997).

Asfar as nuclear insurance is concerned, it should be mentioned that in
most legal systems, insuranceisprovided by national nuclear pools, which have
brought resources together on a non-competitive basis and provide relatively
low amounts for third-party insurance. Thisliability-insurance scheme for the
nuclear risk can to alarge extent be explained as the result of lobbying by the
nuclear industry (Faureand Van den Bergh, 1990). The conventionson nuclear
liability which were drafted in the 1960s had as their main goal to guarantee
that nuclear power could further develop and that the nuclear industry would
be protected against high claims. Hence, strict liability was combined with
relatively low caps, also to make the nuclear risk insurable. An alternative
compensation mechanism would be the pooling of risks by operators, based on
arisk-sharing agreement whereby amutual monitoring between plant operators
would guarantee prevention and higher amounts of compensation could be
made available (Faure and Skogh, 1992).
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24.3 Causal Uncertainty

Finaly, it should also be mentioned that in case of the nuclear risk many
problems of causal uncertainty will arise. Usually a probability of causation
formulaisused to investigate the likelihood that a certain disease (for example
cancer) was caused by a certain exposure to radiation (Bond, 1981; Ketchum,
1985). However, in practiceit is often very difficult to establish this probability
of causation: data on these probabilities in individual cases are certainly not
conclusive (Estep, 1960; Meddler and Moselly, 1985; Van Mieghem, 1988).

25. Marine Oil Pollution

Marineoil pollution isalso an issue which received attention in the literature,
even before environmental problems were analysed at a genera level.
Economists have always been interested in the question how accidental or
voluntary marine oil pollution by tankers could be prevented optimally either
by investments in the safety of the tankers (in case of accidental pollution) or
by increasing detection (in case of voluntary discharge) (see, for example,
Burrows, Rowley and Owen, 1974). The problem of detection of oil spills has
been modelled by Epple and Visscher (1984). They show how vessel size, the
price of ail, the enforcement of pollution control regulations and the risk
associated with variants in spill size affect the oil transporters' decisions
concerning expenditures on measures for spill prevention. They provide
empirical datato support their theoretical analysis. Cohen (1987) hasfollowed
up on their work by providing an optimal enforcement strategy to prevent oil
spills. We can also point at apaper by Dunford (1992), addressing the natural
resource damages from oil spills, addressing the question under what kind of
conditions there can be liability under the US Qil Pollution Act for natural
resource damages. Therecovery for economic lossfollowing the Exxon Valdez
oil spill has been examined by Goldberg (1994).

One important weakness in the enforcement of marine oil pollution is the
fact that the so-called Protection and Indemnity clubs providefull insurancefor
thefineswhich areimposed (Lomas, 1989). However, Faure and Heine (1991)
have argued that it is not the insurance itself which poses the problem, but the
low probability of detection, which causes alow expected fine.

Furthermore, we can point at the fact that the liability regime for oil
pollution is governed by international conventions that have a similar legal
structure as the conventions on nuclear liability: strict liability with financial
caps. Insuranceis provided through the Protection and Indemnity clubs, mutual
insurance compani esof the ship owning companies, whichistypically different
than inthe nuclear liability sphere (see Bongaerts and De Biévre, 1987). These
oil pools are as such not inefficient and costly government regulations would



484 Environmental Regulation 2300

not be able to improve efficiency to alarge degree (see Libecab and Wiggins,
1984; Ault and Ekelund, 1988, p. 75). Another major difference with the
nuclear liability regimeisthat in case of maritime oil pollution compensation
is provided not only through these P&I clubs, which act as insurance
companies, but also through an oil pollution fund, financed by taxes on crude
oil. In this case there is hence a combined financing by the oil-producing
industry and the ship owners (see on liability for marine oil pollution the
contributions in De la Rue, 1993).

G. Concluding Remarks - Points for Further Research

This overview of the literature on environmental law and economics was
unfortunately nothing more than a selection. So much has been published in
this area that it would be impossible to discuss every paper published. The
reader should be aware of the fact that some topics have not been discussed at
al. This is, for instance, the case for the important area of international
environmental law. A lot of economic research, especialy in the area of
international environmental economics, has focussed on issues such as the
greenhouse effects, CO, emissions, and so on. However, more research can be
donein thisarea, for example concerning the use of the variousinstrumentsto
control transboundary pollution. In particular the effectiveness of international
environmental agreements merit further research from both a law and
economics and a public choice perspective.

Thebrief overview of literature provided in this contribution has shown that
many aspectsof theenvironmental problem have now been analysed from alaw
and economics perspective. It is, however, remarkable that most of the
environmental economicsresearch hasfor along time particularly focussed on
tradeable permits and environmental taxes, paying less attention to other
instrumentssuch as, for example, liability rulesandinsurance, whereasliability
played a crucia role in the traditional law and economics literature on
externalities. One point for further research is the possibility of an integration
of the variousinstrumentsto control environmental pollution. It merits careful
analysisunder what kind of specific circumstances various standards, taxes or
liability rulesare best suited to control environmental pollution and under what
kind of circumstances a combined use of these instruments might be optimal.
Furthermore, increasingly public choice analysis should be taken into account
in the analysis of environmental regulation. Many of the inefficiencies
discoveredin environmental regulation might be dueto theinfluenceof interest
groups. In addition, attention should be paid to the institutional conditions
under which interest groups might be less successful and environmental
regulation can be expected to be morein the public interest. Finaly, we did not
pay attention at al to other than legal instruments which may play an
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important role in controlling the environmental risk. In this respect we think
especially of, for example, eco-audits, environmental management systemsand
voluntary agreements. The efficiency and effectiveness of these instruments
equally merit a careful analysis from alaw and economics perspective.
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Abstract

The pooling-of-risks theory of insurance has proven to be most useful and is
widely applied in law and economics. Nevertheless, the theory has important
limitations. This article reviews the established approach to insurance and
liahility. However, the focusis on law and economics aspects of property and
liability insurance, which the standard risk-aversion theory failsto explain. An
institutional theory of financial intermediation clarifies the services supplied
by the insurance firm. Besides risk-aversion, transaction costsin trade explain
a demand for insurance. Mandatory requirements and insurance as a private
aternative to public justice are other reasons for an insurance demand.
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1. Transaction Costs Analysis of Insurance

The basic pooling-of-risks theory of insurance assumes. (i) expected
utility-maximizing, risk-averseindividual swith positive but decreasing utility
of wealth; (ii) risk given by nature with known loss distribution; and (iii) no
transaction costs. Under these conditions insurance is mutually beneficial for
a risk-adverse individual and a risk-neutral (fully diversified) insurer. This
theory was first formulated by Arrow (1965) and Pratt (1964). Recommended
reading on the foundation of insurance economics is Dionne and Harrington
(1992). The theory of insurance has proven to be most useful and is widely
applied. In law and economics it is applied in most fields where risk is
analyzed, see for example, Chapters 4200, 4600, 4700, 5600, 5700 and 7700.

Nevertheless, the theory has important limitations. First of al, it does not
explain why there is an insurance industry. Following the assumptions of the
basic model, insurance contracts can be traded as |otteries, or as an option on
the financial market - that is, insurance will be available without an insurance
industry. Moreover, besidesrisk aversion, there are other reasonsfor atrade of
risks to insurers that remain unexplained by the theory.
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In this article we will review briefly the established approach to insurance
and liability. Our main focus, however, will be on the law and economics
aspect of property and liability insurance, which the standard-risk-aversion
-pooling-of-risks theory fails to explain.

A crucia difference between the standard insurance model and the
transaction costs, or institutional, approach applied here and in other fields of
law and economics is the treatment of information, see Chapters 0520, 0530
and 0740. The standard insurance theory assumes that the probability
distribution is (subjectively) known by both insurer and insured (or by the
insured at moral hazard and adverse selection). The transaction costs theory
presumes bounded rationality (Chapter 0710) and analyses comparative
advantages in producing and distributing information - that is, the insurance
firm exists and makes aprofit because it possesses an informational advantage
not accessible to others, policyholders included. The advantage explains the
existence of specialized insurers, contractual forms and the supply of private
(and public) legal services. Theinstitutional theory has been applied to various
industries, but seldom to the insurance business.

First, we present an institutional theory of financial intermediation that
clarifies the services supplied by insurance firms. Then, we study the demand
for insurance. Risk aversion is first examined. The second major reason for
insurance demand - transaction costs in trade - is subsequently analyzed.
Mandatory insurance and insurance asaprivate alternativeto publicjustice are
examined in separate sections. Concluding remarks end the article.

A. Intermediation and the Supply of Insurance
2. Credit Risks

Insurance firms are specialized in areas pertaining to fire, storm, health and
life. The structure of the industry appearsto be virtually the same throughout
thecapitalistic world - that is, it appearsto be independent of national customs
or regulations. If this is so, how can the specialization of the industry be
explained? An answer may be found in theinstitutional economics of financial
intermediation. The theory was first applied to banks by Benson and Smith
(1976) and Leland and Pyle (1977), who raised another fundamental question:
why do lenders and borrowerstransact via costly intermediaries such as banks,
instead of trading directly with each other?

Their answer is based on a presumption that hidden and unspecified,
information exists - that is, that the borrower, as well as others, may be privy
to some information about the borrower’ s ability and willingness to pay back
that is not freely available to the lender. The lender, in turn, demands this
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information in order to avoid credit risk. A firm may specialize in supplying
such credit risk information. Such firms may either act as consultants or as
intermediaries. Asintermediary, thefirm borrowsand re-lends. The credit risk
is, thus, assumed by the firm.

The reason for the firm to accept to become the residual claimant is due to
thefact that traded information may easily become public. On the other hand,
information collected and experienced is, at |east partly, private or ‘ transaction
specific’ and, hence, not marketable (see Williamson, 1979). Thus, aconsulting
firm selling information may not be able to appropriate enough of the value of
theinformation to cover the costs of information acquisition. It may choose to
keep the information secret and instead of selling it, search for profit through
the choice of borrowers. The profit of theintermediary depends directly on the
private and hidden information available only to the residual claimant. The
firm, therefore, has an incentive to utilize economies of scale and scope and to
invest in information that is profitable because of its hidden character. The
value of specific information explains why we observe banks specialized in
households, agriculture, shipping, and so on. This theory of the firm rests on
the seminal work of Coase (1937), Alchian and Demsetz (1972), Fama (1990)
and others (see Chapter 5610).

3. Property and Liability Insurance

The same approach has been be applied to insurance by Skogh (1991). The
insurer is a risk-carrier, as is the bank. The profit depends directly on
information about the risk, the terms of the contract, the claims and the
portfolio of assets and liabilities. To glean most of the value from information,
it is helpful (i) to accept being the residua claimant; (ii) to keep information
secret; and (iii) to monitor the policyholder.

The insurance industry specializes in writing contracts on insurable risks
such as potential losses due to fires, storms, traffic accidents and third-party
liability. A general characteristic of insurable exposuresisthat alarge number
of specific risky events may arise, but the probability that a specific event will
occur isvery low. Low probabilities may provide a specialized insurance firm
with a comparative advantage in writing contracts and in dealing with
accidentsthat have occurred. Theinsurer obtainsinformation on damages, the
impact of safety devices, deductibles and co-insurance and the costs of various
claim settlement procedures. In a competitive market, insurers offer different
policiesat premiumsthat vary with actuarially expected costsand aloading due
to administrative costs. Animportant property of the insurance contract isthat
it gives the insurer latitude to adjust or withhold claims in accordance with
contractual provisions. A number of empirical studies show that the minimum
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efficient scale in handling the insurable risks is relatively large (see, for
example, Allen, 1974; Cummins, 1977; Skogh, 1982).

Accident risks involving water, storm, traffic and fire have much in
common and claims-adjustment procedures for such risks are similar. The
common features in both acquisition and claim adjustments are important
sources of economies of scope. For the buyer, it is often advantageous to
transact a whole bundle of contingencies to the insurer through the purchase
of asingle property and liability policy. Hence, it is not surprising that these
risks are covered by the same insurer. Banks, on the other hand, speciadizein
credit risksor ‘businessrisks' that are related to the activities of the borrower.
Such risks are usually not covered by property and liability insurance.

In sum, the institutional approach presents a rationale for the insurance
industry: the insurance firm is there because it has specific information about
the risks in question. The success of the insurance firm depends on the
organi zational andinformational advantagesaccrued and, of course, onthefact
that the insurer is trustworthy (see Hagg, 1994). Therefore, the insurer must
have a sufficiently large and diversified portfolio of assets and liabilitiesto be
ableto cover potential claims. The size of the immediate pool, however, is not
decisive as re-insurance and financial markets are available.

B. Demand of I nsurance
4, Risk Aversion

There are severa reasons for individuals and other economic agents to trade
risksto trustworthy, specializedinsurers. The most thoroughly analyzed reason
for insurance demand is risk aversion. Risk-averse individuals faced with
potential losses are willing, first of all, to pay for the coverage of large losses.
If expected accident costs as well as administrative costs are included in the
premium, the policyholder prefers a deductible (see Arrow, 1974). If the
premiumisequal tothe expected actuarial cost of compensation, therisk-averse
policyholder prefers full insurance coverage.

Note that liability is transferred to the insurer through the insurance
contract. The policyholder’s incentive to take care is thereby reduced, which
may increase the accident risk. In other words, accident insurance may cause
a moral hazard. The insurer, however, is specialized in handling the risk in
question. If theinsurer is: (i) informed about the preventive measures available
to the potentia injurer; and (ii) able to monitor the behavior of the injurer
(through the premium and the conditions of the policy, as well as through the
claims settlement), the moral hazard problem may be mitigated. In addition, if
themoral hazard remains, thereisthe option of adeductible; partial insurance
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increases the level of care and is preferred as a second best when the insurer
cannot control the policyholder.

In the law and economics model of liability rulesit is usually assumed that
the liable party is risk-neutral. In case of risk aversion it is assumed that the
risk can beinsured. At insurance, the efficiency of theliability rule dependson
theinsurer’ sability to mitigatemoral hazard. Two extremesare analyzed: first,
the case where the insurer is perfectly informed; and, second, the case where
the insurer is unable to control the moral hazard. For an introduction to the
economics of tort liability and insurance, see Shavell (1987), Becker and
Ehrlich (1972) and Hansson and Skogh (1987). Mora hazard in various
branches is examined in Landes (1982), Bruce (1984), Danzon (1984),
Chamberlin (1985), Frech (1988), Deere (1989), Rottenberg (1990), Cummins
and Weiss(1991), Danzon (1990), Devlin (1990), Viscusi (1993), Sloan, Reilly
and Schenzler (1995).

Adverseselectionisanaother difficulty thoroughly analyzedintheinsurance
literature. This problem may arise when the policyholder has some hidden
information that isnot in the possession of theinsurer. Assume, for illustrative
purposes, that there are two types of policyholders according to the insurer’s
point of view: ‘good’ risks and ‘bad’ risks. The insurer cannot distinguish
between them and the policyholders do not reveal their nature - both maintain
that they are good risks. In that case the market may break down. Thelogicis
as follows: initially, the insurer charges the same premium for the two. The
premium isbased on the average actuarially expected costs. |nsurancewill then
be a good affair for the bad risk and arelatively poor affair for the good risk.
Consequently, many bad risks and few good risks will purchase insurance and
the insurer will incur aloss on average. It will, then, be necessary to increase
the premium the next round, thus discouraging good risks, attracting bad risks
and precipitating a new loss. The cycle will repeat itself. In the end there may
be no market left (see Rothschild and Stiglitz, 1976; Gravelle, 1991).

Consequently, the insurance industry must solve the adverse selection
problem in order to survive (see, for example, Borenstein, 1989). Apparently,
they have been successful in many fields of insurance. Again, the reason may
bethat theinsurer isrelatively well-informed because of specialization. Details
such as risk of fire in wooden houses versus stone houses, risk reduction
through the use of sprinklers, death ratesin traffic accidentsinvolving various
types of cars, and so on, are known by insurers. Of course, some information
will always be concealed by the policyholders, but that does not seem to be
decisive in well-established branches of insurance.

Many risksare not insurable. Onereason for thisisthat therisk may be new
and inexperienced by the insurance industry and the premiums not calculable.
In such cases, risk-sharing in mutual pools may serve as an aternative
(compare Skogh, 1997). Moral hazard and adverse selection may aso cause
uninsurability. Furthermore, the potential loss may be very large or uncertain.



526 Mandatory Insurance: Transaction Costs Analysis 2400

Uninsurability may prevail at large environmental and catastrophic risks. For
the study of the uninsurability problem and catastrophic risks (see Kunreuther,
1987, 1996 and Katzman, 1988).

Another important problem related to liability and insuranceis that courts
may increase compensation when theliable party isinsured. This* deep pocket’
phenomenon, together with high defense costs in courts, caused a serious
‘insurancecrisis’ inthelate 1980s, especially inthe US (see Priest, 1985, 1988,
1996; O’ Driscoll, 1987; Trebilcock, 1987; Wade, 1987; Lacey, 1988; Winter,
1991; Viscusi, 1991; Strasser and Rodosevich, 1993 and Lamb, 1995; see also
Chapters 5140 and 2300).

5. Transaction Costs

Insurance at Risk Neutrality

Risk aversion certainly explains a significant part, but not all of insurance
demand. In the literature on risk management it is often argued that large
profit-maximizing firms should self-insure lossesin order to avoid the loading
costs of insurance. Smith and Warner (1979), Mayers and Smith (1981, 1982,
1987) and Main (1982, 1983) note that individuals in frictionless capital
markets would adjust their portfolios so that there would be no demand for a
resource-consuming insurance industry. They aso state that with
well-functioning capital markets, insurers would have no obvious comparative
advantage over corporate firms in diversifying risks. However, property and
liability of relatively low value are often insured. Individuals also tend to
‘over-insure' . Given the loading charges, one would expect lessinsurance and
larger deductiblesthan observed (see Friedman, 1974; Pashigian, Schkade and
Menefee, 1966 and Stuart, 1983). Mandatory insuranceisanother phenomenon
not explained by risk-averse policyholders. This is difficult to understand as
pure risk-pooling is also the purchase of insurance policies to cover the
replacement of buildings when replacement costs exceed expected flows of
future returns (see Doherty, 1985, p. 277).

Insurance purchases by widely-held corporate (risk-neutral) firms may be
motivated by: low-cost claims administration services provided by insurers,
assistance by insurersin assessing the val ue of safety and maintenance projects,
improvements in the incentives to undertake investments in safety and
mai ntenance projects and a reduction in the firm’s expected tax liability (see
Mayersand Smith, 1987). The services offered by insurers can be explainedin
part by the information advantages of the insurer. The explanation is
incomplete, however. Why does this industry act as risk-taker and not as
consultant? A partial answer may be found above: transaction-specific
information makesit profitable to the insurer to carry therisk. Theinsurer has
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a comparative advantage in carrying the risk, given that the insurer is able to
monitor the policyholder and is solvent enough to carry potential losses.

Guarantees

Notethat the property and liability insurance market isamarket whereliability
istraded to an insurer. One situation where such atrade may appear profitable
iswhen traders do not trust each other and require some form of security. Here,
insurance functions as a guarantee.

Assume again, for illustrative purposes, that two traders, A and B, are to
contract on a risky project. They expect the project to become mutually
beneficial, but are concerned about liabilities at a potential loss. Both parties
are risk-neutral. A, being the ‘least-cost avoider’, is willing to accept the
liability, but the assets that can be collected from A are limited. Hence, there
isalimit of liability and a problem of moral hazard. The cost to collect may
also be high. Moreover, A and B are strangers who do not expect to trade with
each other again. Therefore, A would have limited incentive to take care and
to compensate B ex post. The parties may, therefore, end up with a project of
low value, or with no contract at al.

A way out of the dilemmamay befor A to offer apledge or collateral or, if
such security isnot available, aguarantee. Collateral may not only increasethe
collectable amount but also the probability that a given amount can be
collected. A guarantee transfersrisk to an external risk-carrier, the guarantor.
The guarantee is valuable to the extent it ensures payment. It functions as a
collateral, given that the guarantor is credible and has sufficient fundsto cover
the loss. Moreover, to accept therisk at arelatively low price, the guarantor
must be in possession of some comparative advantage as risk-carrier. One
advantage may be that the guarantor is able to collect more from A than B can,
perhaps because the guarantor has had a longer-lasting relationship with A
than B has had. The guarantor may also be able to control the behavior of A
because of some specific information about A. The guarantor may be a bank,
arelative, or a business partner who knows A rather well.

In sum, a guarantee increases the value of the initial trade if the guarantor
has. (i) assets enough to cover potential claims; and (ii) a comparative
advantage in monitoring the liable party. Note that the argument for a
guarantee is similar to the argument for vicarious liability in tort law (see
Sykes, 1984, Shavell, 1986; Chapter 3400); that is, a‘ judgment-proof’ problem
arises when a party that has become legally liable is unable to fully pay the
claim. Someone el se - for instance, an employer - may then be held vicariously
liable. Thissituation may be efficiency-increasing because the employer isable
to observe the employee continuously and has the power to reward or dismiss
the employee. Parents are often liable for damages caused by their children for
thesamereason. Similarly, professional associationsand branch organizations
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with the power to control membership may bewilling to guarantee the services
of their members.

An insurance contract in which A or B pays a premium and the insurer
compensates losses at certain specified contingencies is equivalent to a
guarantee. Ina‘perfect’ worldinwhich theinsurer knowsthe marginal impact
of the control, the insurer can steer A’s behavior toward optimal care by
stipulating conditions in the policy and by varying premiums.

As noted above, theinsurer specializesin specific risks such asfire, heath,
and so on and covers normally only such risks. Insurance is, therefore, a
complement to other guarantees. Assume, for instance, that ashipper iswilling
toaccept liability for property damagesduring transportation, but that the buyer
of the service, a manufacturer, questions the credibility of the shipper and
reguires someform of security. For the sake of simplicity, supposetherearetwo
options: abank that issues aguarantee and atransport insurance. Which would
be preferred? The (solvent) insurer with long experience of transport damages
has a comparative advantage in the coverage of transport risks. Similarly, the
bank with substantial reserves and experience in the evaluation of credit risks
possessacomparativeadvantageininsuring risksof bankruptcy. Consequently,
the manufacturer may require both a guarantee from the bank in case of
bankruptcy of the shipper and transportation insurance.

Theliterature on the insurer as guarantor and monitor is most limited (see
Smith and Warner, 1979; Kunzman, 1985; Katzman, 1987; Holderness, 1990;
Endres and Schwarze, 1991; Skogh, 1991).

Contracting

Another important reason for transferring liability to an insurer is that it
reducescontracting costs (see Skogh, 1989b); that is, contracting partiesrealize
that a complete contingent claim contract regulating all possible outcomes is
unfeasible because of the costs of identifying all events, negotiating, pricing,
documenting that contracted liabilities have occurred and enforcing the
contract. Contingencies that are too costly to regulate contractually may,
therefore, be insured.

Assume that the above manufacturer and shipper enter into a contract for
the transport of the manufacturer’s machinery. Their contract specifies the
price and date of delivery, as well as some other basic details. However, the
contract does not cover contingencies such as fire, storm and explosion risks,
becausethe traders possesstoo little knowledge of theserisksto be ableto price
liability and precautions and because the liable party may not be financially
able to fulfill the agreement if a serious accident occurs. Instead, they add a
clause stating that the cargo must be insured during transportation.
Accordingly, awhole package of contingenciesis transferred to an insurer.

An insurance policy contains a list of restrictions and limitations that
specify the liabilities of the insurer and the involved parties. For instance, a
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shipping policy may state explicitly that the insurer is liable except when the
shipped goods are improperly packed, which would make the packing firm
liable, or when the shipper is negligent, which would make the shipper liable.
Hence, the services of the insurance industry include writing, pricing and
enforcing liabilities as defined in the insurance policy.

Suppose a risk management expert specializing in low-probability events
were to offer advice to the parties about how to draw up a contract and
assistance with safety projects and claim adjustments. Because of the low
probability of each specific event, the credibility of information is low.
Consequently, information about the value of the risk-manager’s advice is
unreliable. Thisimplies that there is a principal-agent problem whereby risk
managers may shirk their duty. Of course, the principal-agent problem might
be reduced by transferring the risk to the risk manager, who would then also
receive an ex ante payment covering expected claims and administrative costs.
Such a contract that renders the risk manager the residual claimant is in
essence an insurance contract.

Qualitative evidence supports the view that transaction costs are a central
motivefor insurance. Contractual clausesfrequently require guarantees and/or
insurance. Shipping contracts and standard loan contracts normally include a
clause requiring that property and liability are insured. The same is true of
rental and lease contracts. Covenants, which require that the issuing
corporation purchase insurance, are commonly attached to bonds. Insurance
clauses have a long tradition in the construction industry (see Bunni, 1986).
Franchisers often require explicitly that franchisees are insured. These
requirements appear to be independent of whether the insured party is
risk-averse or not - insurance is universally required to reduce costs related to
contracts, trust and control.

C. Mandatory Insurance - I nsurance and Public Justice
6. Mandatory Insurance

Insurance is often a mandatory requirement for permission to run a business,
transport goods, drive a car, employ personnel, and so on. The reason for the
obligation to insure may differ depending on whether the involved parties are
contractorsor not. In the case of the contractor, the obligation to insure may be
part of a standard contract or aresult of collective bargaining. Examples are
‘free on board’ or ‘costs, insurance and freight’ clauses in transportation
contracts. Such contractual agreements or trade customs may, of course, be
codified by law.

Insurance may aso be required as a guarantee on behalf of potential
victims. The victim, the victim’ s first-party insurance, or the public may need
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to cover lossesif the injurer does not pay. Moreover, if the injurer’ sliability is
limited, inefficient (too little) care results. Mandatory insurance, therefore,
contributes to efficiency to the extent that the insurer compensates the victim
and monitors the behavior of theinjurer. That explains why traffic, health and
environmental insurance, for instance, are often mandatory requirements.

An insurance may not only simplify contracts between two trading parties.
The insurance may also simplify contracts or relations with other parties.
Assume, for illustrative purposes, that the owner of an apartment complex, A,
borrows from abank, B, with the property as collateral. To guaranteethe value
of the collateral, the bank requires property insurance. Thispolicy will serveto
simplify the landlord’ s contracts with tenants C, D, E, and so on. Without the
policy, it would be costly to agree on liability at fire, water damage and so on;
and if the parties neither contract on the risks nor insure, the potential for
conflictsex post of accidentsisaugmented. Such conflicts may be burdensome,
not only to the landlord and tenants, but also to the public authorities. A
mandatory property and liability insurancerequirement for apartment complex
owners may, therefore, eliminate a number of complicated bargainings.

The contracting cost motive for insurance also provides an explanation for
the observed purchases of (mandatory) insurance that cover the replacement of
factories when replacement costs exceed the expected flows of future returns
(see Doherty, 1985). In aworld with no contracting and enforcement costs, the
owner(s) would sign complete contingent claim contracts with bondholders,
workers, customers and suppliers. Because of moving costs and firm-specific
capital, these contracts would include payments to workers (damages) in the
event of factory closure. Confronted with a replacement decision, the firm
would then have to compare the expected return from replacement with the
damages paid if no replacement were made. If damages were sufficiently high,
replacement would be optimal even if the investment cost exceeded the
expected flow of future returns. In reality, of course, comprehensive contracts
are costly. An aternative contracting technique that can lead to the same
outcome as under a comprehensive contract is for the firm to purchase
replacement insurance. The insurance policy reduces contracting costs and
enforcement problems that would arise through potential conflicts between
shareholders who have no incentive to reinvest in a new factory and other
claimholders.

Public insurance is also mandatory. One argument for public insuranceis
the adverse selection problem mentioned above - that is, if bad aswell as good
risks are forced to pay a premium (tax), all can be insured, which may be
preferable as compared to a situation where no oneisinsured. A second reason
for the state to insure the population through mandatory premiums (taxes) is
the need of alarge pool. Thirdly, the state may cover highly uncertain events
that the insurance industry does not insure (see Skogh, 1998; Chapter 6100).
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7. Insurance and Public Justice

Risks in trade must not necessarily be regulated by contract or by insurance.
They may in some cases be simply ignored. On the other hand, if such an
unregulated risk does occur, the liability must be settled ex post, for example,
by a public court or by arbitration. Hence, ex post litigation is an aternative to
insurance. Dispute settlement is costly, however and sometimes not feasible.
Property or liability insurance may thus be preferred to public justice.

Insurance may also be an substitutefor, or complement to, repeated dealings
- that is, if there are no long-term relationships that foster loyalty and provide
solutions to conflict, the parties may demand insurance.

Aviation insurance may serve as an interesting, albeit scientifically
unexplored, example. The aviation industry began itsinternational operations
after the First World War. At that time there were few trade customs or
conventions regulating the liability of carriers and passengers in the air.
Crashes and emergency landings were frequent. Today, an advanced system of
safety regulationsand liability prevails. Reliance on publiclitigation, however,
still appears inferior to private solutions, especialy in the case of accidents
where the victims are from many different nations. Settlements are normally
made out of court. The solution of the liability matter has been to insure all
parties including aircraft, pilots, customers, cargo and airports. A remaining
problem is that third parties who are on the ground are not covered by
insurance. Nilsson (1982) suggests, therefore, that this group should also be
covered by insurance. Most liability is hereby transferred to the insurance
industry. Ex post of an accident, theinsurersinterpret the policiesand settlethe
sharing of accident costs among the insurers. A reason why these private
liability systems work may be that the insurers are involved in repeated
dedlings.

Another example of the development of liability by traders and their
insurers is the liability of accountants in Sweden (see Skogh, 1989a). The
professional liability is covered by mandatory insurance. The insurance
policies, negotiated by the accountants’ associations (that act asagentsfor their
members) and the insurers, specify the liability of the profession. The liability
is mainly interpreted at claims settlements by boards established by the
industry, where the insurers and the agents bargain on the liability standards
of the profession. Some disputes are settled in public courts, but the courts
usually defer to ‘good practice’, which - to alarge extent - is developed in the
bargaining interplay between the insurers and the associations of accountants.
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8. Concluding Remarks

The risk-aversion-pooling-of-risks theory is applied to most areas of law and
economics. Y et, large segments of theinsurance businessarerel ated to property
law and liability law in a way that cannot be explained by risk aversion and
pooling. Besides risk aversion, insurance is demanded because of problems of
enforcement and the costs of contracting. These sources of demand are
complementary rather than competitive; insurance both eliminates risk by
pooling and reduces transaction costs. The combined risk-aversion and
transaction costs demand explain why amajor part of all insurable liability is
covered by insurance. Because most publicly settled liability is transacted to
insurers, itisof importanceto analyzethefunctioning of theinsuranceindustry
to understand the effects of liability laws. The availability of insurance and the
monitoring of the industry is especially important at new and/or very large
losses, such as nuclear accidents, chemical accidents, products liability,
hazardous waste, and so on. Only afraction of the damage may be covered by
the assets of the liable party, guarantors and insurers. Therefore, liability may
bestrongly limited and inefficient in practice, althoughitisstrict and unlimited
formally (Chapter 2300). Thus, it isimportant that research be conducted on
the insurance industry, its contracts and performance.
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Abstract

This chapter aimsto give ashort but comprehensive overview of key literature
on pollution taxes. It focuses on the introduction of the concept by Pigou in the
1920s and Coase's alternative ‘property right' analysis of the pollution
problem. Critiques of both approaches are subsequently discussed. The author
then turns to some current views on the topic using tools such as game theory
and public choiceanalysis. Finally alook istaken at different types of pollution
taxes used today.
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1. Introduction

Environmental policy was designed to combat the increasing costs of human
behavior to our natural environment. Environmental pollution is seen as the
main cost to the environment. Pollution can be defined asthe ‘ harm or damage
done to animals/plants and their ecosystems' (Turner, Pearce and Bateman,
1994, p. 4). Governments have the option of protecting the environment by
means of a ‘direct regulatory’ approach or a more ‘economic’ or
market-oriented approach.

The*command-and-control’ approach uses standardsin an attempt to alter
behavior; the economic approach is based on the use of ‘incentives', otherwise
known as market-based instruments (MBI). The latter implies that a polluter
should respond to economic signals once a market in ‘pollution’ is created.
Possibly one of the most widely used methods of economic incentivesto change
behavior istaxation. Theidea of environmental taxation can thus be translated
as an attempt to alter polluting human behavior by imposing taxes that can be
avoided, or diminished, by more environmentaly friendly behavior.

The concept of pollution taxes was put forward almost 80 years ago but is
still not universally accepted as an effective means to pollution abatement, in
the camps of both lawyers and economists.

538
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Somefeel the solution to the problem of environmental degradation liesin
economics, others feel law is the best instrument, a third group feels the
problem will require a combined effort of law and economics.

This chapter will track the history of the pollution tax concept starting by
discussing the Pigovian tradition, then concentrating on the subsequent issues
and discussion involved.

2. Externalities - The Root of the Problem

The idea of pollution taxes finds its raison d'ére in the existence of
externalities. Pollution, as defined above as damage done to the natural
environment, is seen as a classic example of externalities. Alfred Marshall
(1936, p. 277) first wrote of what isnow known as positive externalitiesas‘ the
external economies of production on a large scale’ in 1910 in his work
Principles of Economics.

Externalities are defined by Samuelson and Nordhaus (1995, p. 32) as
follows: ‘ Externalitiesor “ spillover effects” occur when firmsor peopleimpose
costs or benefits on others outside the marketplace’; or as Begg, Fisher and
Dornbush (1994, p. 52) put it in their basic Economicsvolume: * An externality
existswhen the production or consumption of agood directly affects businesses
or consumers not involved in buying and selling it and when those spillover
effects are not fully reflected in market prices.’

Environmental externalities are generally negative and the consequence of
the absence of markets (ho exchange through supply and demand) and market
prices (no payment required) for part of the natural environment. This presents
an information gap for the economic agents who have no concept of the cost of
their actions on the environment and thus the society. Pigou (1962) accepted
this problem fully and even devoted a whole chapter to the ‘hindrances to
equality of return dueto imperfect information’. His definition of externalities
also included the concept of unintentional damage (‘incidentally rendering
services or disservices’) conforming to the general idea that market
imperfections such as a lack of information are responsible. As Pigou
considered externalities to be market failures, he suggested tackling the
problem with state intervention in the shape of taxes and subsidies. However,
in the 1960s Coase argued that the problem of externalities could best be
approached as a problem of poorly defined, or absent, property rights, and
should be dealt with accordingly.

Solutions to the problem of externalities tend to be aimed at the
compensation for, or the avoidance of, negative externalities, sometimes
referred to as external diseconomies.
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3. Pigou

3.1 Pigou’s Original Writings

TheBritish economist Arthur C. Pigou first devel oped the basisfor the concept
of apollution tax or Pigovian tax, in The Economics of Welfare (1920). In this,
Pigou (1962, p. 224) explains that in case the marginal social net product
(including externalities) is different from the marginal private net product (net
products are the results in the output of marginal resource increases), atax or
bounty (subsidy), depending on the sign of the difference, can be implemented
tominimizethe difference. Thereisonly onetax or bounty for each externality
that can lead to the optimum effect, that is, the equalization of the margina
private and social net product.

One could question whether Pigou originally meant this concept to be used
as a means for environmental preservation. Pigou quite clearly answers this
guestion himself by including the natural environment in his definition of
possiblesocial net products. Infact, he explainsthe principle of marginal social
net product with the example of ‘ uncompensated damage done to surrounding
woods by sparks from railway engines (Pigou, 1962, p. 134).

However, thisinterpretation of Pigou’ swriting runsinto problems, or rather
contradictions, when reading on. The inclusion of the environment in the
concept of social net product becomes unclear when one considers that Pigou
explainsthe value of the marginal social net product on the following page as
the ‘sum of money which the marginal social net product is worth in the
market’ (Pigou, 1962, p. 135; ownitalics). As has already been discussed, the
root for many environmental problems is exactly the absence of a pricing
mechanism for the natural environment in today’ s markets.

3.2 Current Interpretations of Pigou’s Concept
The term pollution taxes, otherwise known as pollution charges, externality
taxes or Pigovian taxes, by definition refers to atax:
- used to correct the misallocation of resources when social costs are
different from private costs; and
- based on the estimated damage.
Thisis graphically shown in Figure 1.
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Figure 1 Optimal Pollution Tax
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Assume the economic actor responsible for pollution in Figure Lisafirm.
The marginal benefits (MB) of the firm’'s activity decrease as the activity
continues. However, asthe firm is not confronted with the pollution in market
prices, it is from a profit-maximizing perspective worthwhile to expand the
activity so long asthe marginal benefits are larger than zero (private optimum
Y).

As the activity is responsible for pollution (expressed here in terms of
marginal costs), the social optimum, which takes external costs into account,
corresponds to a lower level of activity (Q). Marginal benefits are then equal
to marginal costs. In order to confront the firm with this social optimum, and
internalize the externalities, a tax can be introduced. A tax set at exactly the
damagelevel (MC) at the social optimum, will in fact decrease the MB at each
level of economic activity. Thefirm will now usethe MB-t curve, instead of the
MB curve, to decideonitsoptimal level of economic activity. AsMB-t becomes
equal to zero at level of activity Q, the firm will now see Q as its private
optimum. The tax has thus succeeded in its purpose. The private optimum is
now equal to the social optimum due to the implementation of an economic
incentive.

Although this tax works perfect in theory, the practical implementation is
very difficult due to alack of complete information on damage levels (MC).
Economists from the Austrian School have argued that the evaluation of costs
isextremely difficult due to their subjective nature. Buchanan (Cordato, 1992,
p. 6) defines costs as subjective because they ‘only exist in the mind of
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decision-maker or chooser’ and are ‘individual evaluations of enjoyment or
utility anticipated’ . He therefore concludes that costs can only be judged by the
decision-maker sinceno oneel secan observethe' subjectivemental experience’

surrounding cost evaluation.

Dueto these practical problems, other taxes are now referred to aspollution
taxes although they are not Pigovian taxesin the strict sense of the word. The
term ‘pollution charges’ tends to be used for, and confused with, what are
correctly called emission and product charges. Emission charges can bedefined
as ‘fees collected by government, levied on each unit of pollutant emitted’
(Tietenberg, 1996, p. 335). Product charges, on the other hand, are levied on
each unit of a product harmful to the environment, for example, charges on
fuels, detergents, and so on. Neither are defined to necessarily ensure that
production is at the optimal level, that is, where marginal net private benefit
equalsmarginal external cost, or where marginal abatement costs are equal to
marginal benefits of reduced pollution, nor are they based on the estimated
damage. They may not be pollution charges as originally defined by Pigou, but
are considered to be legitimate interpretations of the Pigovian concept (see
Section 5.3 and further), as they are taxes implemented to combat
environmental pollution.

4. Coase

An introduction to the idea of (Pigovian) pollution taxes and consequent
discussionsin an Encyclopedia of Law and Economics must include Coase's
main criticisms, and alternative solutions. Asthisis, however, also discussed
at length in Chapters 0730 and 2300, the discussion here remains basic.

In the 1960s the concept of externality taxation was criticized by Ronald
Coase who introduced an alternative approach, using a property rights theory.
This theory may lead in some cases to the, at first sight contradictory,
conclusion that once property rights have been correctly defined, it may be
optimal to tax not the polluter but the victim of pollution. Thisisdueto thefact
that Coase addressed the reciprocal nature of the externality problem. For a
negative externality to exist there must be at least two parties, one whose action
(production or consumption) resultsin the externality (injurer) and onewhoiis
affected by the externality (victim). Due to the action, the injurer perceives a
benefit (otherwise he would not do it) and the victim perceives a cost. Both
parties attach valuesto their perceived costs and benefits. It seems obvious here
that the injurer inflicts harm to the victim but at the sametimeitisalso trueto
say that the injurer would suffer (lose benefits) if the victim were to prohibit or
restrict the injurer’s actions. Coase (1960, p. 2) therefore stated in his famous
article ‘' The Problem of Social Cost’ that the problem was ‘to avoid the more
serious harm’. In order to resolve the problem of externalities, the potential
bargaining positions of both the victim and the injurer should, therefore, be
analyzed, and could, in theory, lead to the restriction of the victim. Pigou,
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however, placed the burden of liability solely on the polluter (that is, the
polluting factory in his example).

Coase'sideasin‘ The Problem of Social Cost’ (1960) werelater interpreted
as ‘the Coase Theorem’ which was seen as propagating the use of property
rightsfor internalizing externalities. The Coase Theorem can beinterpreted as
follows:
regardiess of who holds the initial property rights, the bargaining process
between polluter and those affected will bring about the most efficient solution,
assuming transaction costs are zero.

However, Coase (1980) dissociated himself fromthiscommoninterpretation
of hisideasin the preface to his book, The Firm, the Market and the Law. He
argued that in reality the presence of considerabletransaction costswould often
not enable bargaining to reach the optimum solution. The Normative Coase
Theorem: * Structurethelaw to removetheimpedimentsto private agreements
(Cooter and Ulen, 1988, p. 101) can be seen to follow from this.

Itisinteresting to note, as Bromley (1991, pp. 62-64) does, that if property
rights are clearly defined and there are no transaction costs (defined as I CE:
Information, Contracting and Enforcement costs) there could be no (Pareto
relevant - when the activity can be changed so that the victim can be made
better of without the imposing party being made worse off) externalities. All
possible gains from trade would have been bargained away. Consider the
possible gains from trade (the beneficial effects of a certain action which
normally only gives benefitsto one party) to represent the externalities and the
transaction coststo represent the bargai ning process. A bargaining processwill
take place as long as there are possible gains from trade and no transaction
costs. Bromley (1991, pp. 62-64) therefore feels the Coase theorem to be void
as in his interpretation it only holds true in cases where there are no
externalities in the first place. This interpretation is sensitive to the use of
certain time horizons though. Bromley’s statement can in any case only hold
true in the long term. Short-lived externalities will always exist during the
bargaining process.

In ‘The Problem of Social Cost’, Coase reproached Pigou because he felt
environmental externalities were not the consequence of market failures but
rather of afailure of regulation (see also Andersen, 1992). Coase referred to
Pigou’s example of the electricity sparks damaging the woods (see above) to
justify this critique since under British law there was no right to compensation
for damage from ‘authorized’ railways (Coase, 1960). Hetherefore felt that the
interventionist approach taken by Pigou was not justified.

Coase (1960) aso felt that Pigou's original text and the common
interpretation lacked detail. He pointed out that Pigou never clarified how the
tax receipts should be used. Thereisaclear difference between asimpletax on
the polluter and regulation requiring the polluter to compensate the victim.
Nonetheless, he continued, economists often see these two different solutions
as being identical.
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Spulber (1989, pp. 343-345) showed that private bargai ning under complete
information, absence of consumer income effects and independent of the
assignment of property rights, induces an efficient emission level of pollution.
However, other authors such as Hamilton, Sheshinsky and Slutsky (1989, pp.
453-471) have argued that a decentralized efficient solution to production
externalities with free entry does not exist. In fact, standard monopoly
inefficiency may result. Only if complete property rights exist (that is, the
ability to control the right to pollute and the right to entry) and if the property
rights holders bargain with all relevant consumers and producers, can
bargaining provide an efficient output level. As this is highly unlikely they
suggested an aternative solution using the property rights approach and
Pigovian taxes when appropriate (see Section 5.5).

5. The‘Pollution Tax’ Discussion Continued

5.1 Transferable Property Rights - Dales

Dales (1968) is best known for suggesting an actual market in property rights
asthe solution to pollution problems. This concept hasits practical application
in, for example, tradable emission permits.

Although Dales did not dismiss the idea of Pigovian taxes as such, he
believed it impossible to obtain the information required to set taxes at the
optimal level without wasting too many resources. Thisin turn would makethe
whole exercise inefficient. Dales (1968, p. 40) stated that ‘it is the lack of
information that isthe crux of the matter’. He dismissed the use of cost-benefit
analysis as the necessary information on costs and benefits could only be
obtained when assuming a very simplistic, and therefore artificial world.

However, Dales aso acknowledged the deficiencies of a transferable
property right system and suggested that regulations, subsidies and excise
taxation would be appropriatein case of multiple source pollution, asthiscould
not be adequately handled with transferabl e property rights. Dalesdid therefore
not completely dismiss Pigou’s ‘taxes and bounties'.

Astransferable property rights cannot be classified as pollution taxes, they
will not be discussed any further in this entry.

5.2 Pigovian Taxes and Monopolies - Buchanan’s Critique
AsBuchanan (Cordato, 1992, p. 6) defines costs and benefitsas very subjective
(see Section 3.2), he sincerely questions the idea of setting Pigovian taxes for
the obvious reasons.

He further argues that Pigovian taxes (and subsidies) might increase
misallocation in cases of monopoly. This cannot be seen as a critique of the
early writings of Pigou, though, since Pigou (1962) specified quite clearly that
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there are optimal taxes and bounty ‘under conditions of simple competition’.
Buchanan'’ scriticism canthereforeonly beseen asdismissing theinterpretation
of Pigovian taxes as the ultimate solution in al circumstances and market
forms. Baumol (1972) pointed out that as simple competitioniscloseto reality
in most cases anyway, Buchanan's critique is of no great importance. The
existence of certain (natural) monopolies can, however, not be denied.

5.3 Baumol’s * Environmental Charges and Standards' Approach

Baumol (1972) accepted the basic idea of Pigovian taxes. He argued that
Pigovian taxes on the ‘ generator of the externality’ are most effective and that
‘the conclusions of the Pigovian tradition are in fact impeccable’! He
nonethel ess recognized the difficulties of practical implementation asthemain
shortcoming of Pigovian taxes.

Instead of setting atax rather arbitrarily in the hope of achieving a certain
reduction of pollution, Baumol (1972) suggested to first set certain standards
of pollution (emission, air and water quality, and so on) and then, through a
process of trial and error, derive which levels of taxes have proved to give
certain outputs. Hethussuggested achieving ‘ sel ected standards of acceptability
by experience’. He later referred to this as the ‘environmenta charges and
standards approach’ (see below). This approach aims to solve the
implementation problem of Pigovian taxes.

5.4 Baumol and Oates - the Acceptability Standard further Developed -

Emission Charges
Baumol and Oates further devel oped the environmental charges and standards
approach in The Theory of Environmental Policy (1975).

Taxeswould be set to achieveacertain acceptabl e standard rather than being
based on the ‘unknown value of marginal damages' . Baumol and Oates (1975)
further argued that such an approach would not result in Pareto optimality but
that the ‘use of unit taxes (or subsidies) to achieve specified quality standards
... istheleast-cost method for the achievement of thesetargets'. ‘ An allocation
is Pareto efficient for a given set of consumer tastes, resources and technology,
if itisimpossible to moveto another allocation which would make some people
better off and nobody worse off’ (Begg, Fisher and Dornbusch, 1994).

As they were aware of the drawbacks of the use of acceptability standards,
Baumol and Oates (1975) proposed to utilize these standards only in cases
where'‘thereisreason to believe that the existing situation imposes ahigh level
of social cost and that these costs can be significantly reduced by feasible
decreases in the levels of certain externality-generating activities'.

The benefits of this approach are very well illustrated in Pearce and Turner
(1990, p. 95) which gives the following example (illustrated in Figure 2).
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Assumethree companies marginal abatement cost curves (MAC1, MAC2 and
MAC3) whichillustrate the extracost of oneextraeffort of pollution abatement.
Itispossibleto comparethetotal abatement costs (TAC) of astandard and atax
which both produce the same optimal pollution reduction level.

Figure 2: Charges and Acceptability Standards
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Assume the desired pollution level has been set at S,. This standard can be
achieved in two ways.

a. Each firm has to abate pollution by S,. Firm 1 will produce at A, firm 2 at
B and firm 3 at C. Overal standard of abatement of 3S,. Total abatement
costs. TAC, = 0AS, + 0BS,+ 0CS,

b. Tax t* isset. Firm 1 will produceat X, firm2at B andfirm 3 at Y. Simply
comparing the cost to theindividual firms of the abatement costs and the tax
can derive this. Again an overall standard of abatement of 3S, is achieved;
thistime at TAC,= 0XS, + 0BS, + OY'S;

Itisclear that TAC, isgreater than TAC, (thedifferenceis S, XAS, - S,CYS;
and S XAS, is greater than S,CYS,).

The tax policy referred to here is commonly known as emission charges.
They are away of achieving the desired pollution reduction at minimum cost of
control. The idea behind thisis that individua (profit-maximizing) firms will
reduce pollution aslong asthisis cheaper than paying the government emission
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charges. In economic terms this implies that a firm will reduce pollution, that
is, manage pollution levels, aslong asthe marginal cost of this management is
smaller than the emission charge levied on the firm’s pollution.

The strength of emission charges therefore lies in the fact that the
government can introduce incentive policies that will result in minimum costs
of control without knowing the exact level of pollution damage. Bear in mind,
however, that it is essential that the government apply the same emission
chargesto all firms.

The problem, of course, is once again at which level to set the emission
charge. The costs of the firms to reduce pollution are unknown to the
government. It istherefore impossible for the government to know which level
of emission charges will result in the desired reduction of pollution as this
dependson thefirm’'sown technology and operation. The emission chargeswill
therefore tend to be set on a trial-and-error basis, adjusting the charges
periodically until a charge is set which results in the required pollution
reduction.

Asthefirm’ s pollution management costs are dependent on thetechnologies
used, afirm will invest in research and devel opment to find more cost-effective
technologies. However, as Tietenberg (1996, p. 336) explains, the firms will
have an incentive to hide their new technologies from the government as the
government will tend to tighten the standards as they learn of new, less
polluting, technologies.

Themain problemwiththistrial-and-error emission chargeisthat firmswill
have difficulties planning their investments. A new (tighter) emission charge
may make their previously potentially profitable investments a recipe for
disaster, so preparing a long-term investment plan will become more difficult
as the firms are faced with more uncertainties.

5.5 Are the Pigovian Tradition and the Coase Theorem Contradictory?
At first sight, and considering the above discussions on the topic, the two
theorieson social cost - the Pigovian tradition and the property rights approach
- seem totally different from each other and in fact quite opposite. However,
some authors propose that these approaches can sometimes complement each
other or that one policy can even be a special case of the other.

Bishop (1988, p. 194) infact argued that: ‘ Pigovian analysisisaspecial case
of the more general property rights approach’. He sees a Pigovian tax as a
‘property rights solution’ which ‘ concentrates on the income characteristic of
property’. He explains this with an example of an air pollution tax. In this case
the polluter is no longer the sole owner of the income derived from the air
pollution (that is, the production which has this pollution asits externality) but
has to share this property right with the government. The government then
reguests their share of the return on air in form of atax. Concluding, Bishop
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remarks that ‘Pigovian taxes can be viewed as involving the assignment of
property rights viathe constitution’.

Hamilton, Sheshinsky and Slutsky (1989, pp. 453-471) further examined
Coase's externalities approach (as seen above in Section 5) and developed
further ideas on the application possibilities. They started from theideathat the
Pigovian and property rights approach complement each other. The Pigovian
approach could be used when bargaining is too costly or infeasible. However,
their main finding wasthat decentralized bargaining cannot beefficient in cases
of production externalities with free entry for new actors, unlessthisis done as
economy-widenegotiations. In cases of limited property rights (for exampledue
toaliability rulewhichinduces peopleto step in and claim compensation), their
solution is to introduce some government intervention in the sense of a tax
system - this even in cases where bargaining is possible! An efficient outcome
will only be achieved through anon-linear tax scheme; the combination of atax
on company output if and only if this is in excess of the efficient level of
production, and afranchise feeto tax away profits. Thelatter should discourage
new entries. Notethat such atax should not raiserevenuesin equilibrium, asthe
franchisefeewould be given asalump sumto consumers. The authors conclude
that ‘it is better to limit property rights and discourage bargaining than to try
and make them as compl ete as possible and encourage bargaining’ . The authors
also conclude that, as ever, the efficiency of this system depends on the ability
for the government to estimate the optimal taxes.

When comparing the alternatives, some authors found that both Pigou and
Coase's alternatives had their costs and benefits and that in the real world,
neither were perfect. Starret and Zeckhauser (1974, p. 66) compared artificial
markets (that is, the property rights approach) and taxing schemes, and came
to the conclusion that neither provide easy answers in a complex real world
situation. However, whereas they concluded that ‘ an equilibrium may not even
exist with artificial-markets setups’, the problem with taxation solutions was
rather a problem of multiple equilibria, that is, apparent different optimal
pollution taxes, and the problem of detecting the one efficient tax.

6. Current Views on Pigovian (and Related) Taxes

6.1 Are Pollution Taxes in Accordance with the Polluter Pays Principle?
In 1972 the OECD adopted the Polluter Pays Principle (PPP) aiming to usethis
principle as an instrument for internalizing environmental costs. It therefore
linksin well with the initial ideas of Pigou.

ThePPPisnow acommonly used term. One hasto be careful, though, when
interpreting the meaning. As Bugge (1996) argued the polluter pays principle
can be read as having four main meanings:
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1. the PPP as an economic principle; a principle of efficiency;

2. the PPP asalegal principle; aprinciple of just distribution of costs;

3. the PPP as a principle of international harmonization of national
environmental policy; and

4. the PPP as principle of allocation of costs between states.

Pollution charges as discussed here primarily relate to the principle of economic
efficiency; reducing pollution insofar as this can be achieved by internalizing
social cost of pollution. However, the pollution charges could also be seeninthe
context of the PPP asalegal principle asitsaimsto efficiently redistribute costs
of externalities and abatement efforts.

One could assume, as in the interpretation of Coase’s writing, that
compensating the victims of pollution or taxing those affected (for example,
when it isfelt that they were the parties who could have prevented the damage
from occurring most efficiently) would have the same result as taxing the
polluters. Baumol (1972), however, claimed that optimal resource allocation
could only be achieved by ‘a Pigovian tax (subsidy) upon the generator of the
externality’. Thisidea correspondsfully with the PPP principle and at the same
time dismisses the common interpretation of the Coase theorem. However,
Baumol (1972) only intended his critique on Coase's ideas in cases of large
numbers and does not consider the ‘small number’ case where negotiation is
easily possible.

6.2 Environmental Taxes - a Revenue-Generating I nstrument?

Every type of pollution taxation raises revenue for the enforcing government.
Although one could argue that for some taxes, such as product taxes, the
ultimate goal is to minimize the use of the polluting product, the revenue-
generating aspect remains appealing to governments. In fact this aspect can
cause problems when considering the real reasons for implementing and
continuing pollution charges.

This problem can easily be compared to that of, for example, cigarette
(excise) taxation. Governments declare that raising excise taxes on cigarettesis
necessary because the government wishes to discourage its citizens from
smoking as this is damaging to their health. Thisiswhat can be referred to as
the paternalistic objective. However, the excise tax revenues are also awelcome
income for the Treasury. How can a government therefore satisfy two goals,
discourage smoking and raise revenue, with one instrument, namely excise
taxation? Indeed, were the health objectives to be successful, less cigarettes
would be smoked and the revenue would fall; aternatively, to raise sufficient
revenues enough cigarettes are to be sold. A balancing of goals is possible -
decreased smoking at a certain revenue level - though will not optimize
(maximize) either goa. This problem refers back to the issue raised by
Tinbergen (1952, p. 39) in his On the Theory of Economic Policy; that one can
only fulfil one goa efficiently when using just one policy instrument.
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The same problem will occur when governments start relying on the
revenues of the implemented ‘green’ taxes. While the goal is to reduce
environmental pollution, generation of revenues becomes an ‘induced’
secondary (or primary in the worst-case scenario) goa the longer the tax is
levied. In fact opposite assumptions concerning elasticities are required. A
‘justified’ environmental tax requires high elasticity of the taxed behavior. For
example, an energy tax aims to reduce the use of a certain energy source. In
other words, the tax will raise energy prices which should consequently reduce
the demand (because people have started using less energy or are using
aternative, less polluting, energy sources) and thus the tax revenues will fall.
Thedemand therefore hasto be elastic. However, if governmentswishto usethe
pollution tax as a revenue-generating instrument, the tax base has to remain
sufficiently large. Thisimpliesthat in order to raise revenues on a continuing
base without having to keep increasing the tax rate, demand should be fairly
inelastic.

This whole issue can be avoided by earmarking revenues for specific
projects, such as clean-up projects, funding awareness campaigns and so on.
However, earmarking is generally avoided as a budgeting procedure as it does
not allow for unexpected changes in revenues and required finances, nor does
it allow for flexibility in public finances.

An alternativeisthe use of the revenues of green taxesto compensate for the
reduction in Treasury revenues of other taxes. Thisiscommonly referred to as
the ‘double dividend' aspect of pollution taxes. The double dividend idea
implies that new environmental taxes can not only reduce environmental
damage but can al so reduce the need for other revenue-generating distortionary
taxes such asleviesonincome. Asall the new tax revenues are thus returned to
taxpayers, the double dividend ideais linked to the ‘revenue recycling’ idea.
Appealing as thisidea might be to governments, questions are being raised as
to the validity of this proposition. This primarily concerns the idea that as
environmental taxes correct distortions (externalities) they cannot be
distortionary themselves. However, if, for example, thesetaxesareindirect taxes
(such asacarbon tax would be), they will influence the real after-tax wage and
can therefore not be considered non-distortionary (O'Riordan, 1997, pp.
106-120). In fact Bovenberg and Van der Ploeg (1994) consider, contrary to
what proponents of environmental taxation feel, that employment will decline
even if the double dividend idea of compensating the taxes with alower tax on
wages were implemented.

Four main alternative uses for the pollution tax revenues can then be
distinguished (OECD, 1991, p. 11):

1. Earmarking funds for polluters who reach the desired pollution abatement
standard as long as the charges can not ensure areduction to thislevel. The
funds should be distributed so as to ensure the bridging of the gap between
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the actual and the required level of pollution. This technique is sometimes
used in the water sector.

2. Funds can a'so be earmarked to finance specific environmental projectsand
services, for example clean-up operations.

3. Therevenues can also be poured into the general budget. Thisimplies that
specific revenues will not be used for specific uses (non-earmarking).

A fourth alternative isto pour the revenuesinto the general budget but only
if combined with a reduction in other taxes (see above). For example, many
governments have played with theidea of combining the implementation of an
energy tax with areduction of the tax on labor.

6.3 Do ‘Green’ Taxes Give Rise to the Same Adverse Effects as Other Taxes
Do?
Thereis vast and extensive literature on the advantages and disadvantages of
taxation. Taxes are often regarded to be inefficient as a policy tool because of
thedistortion created in the economic decision-making process. However, inthe
case of pollution taxes, the shift in consumer and producer behavior is exactly
the desired output. One therefore tends to speak of tax ‘incentives’. For
example, an energy tax is used to incorporate the environmental cost of energy
in consumer’ s energy choices.

Nonethel ess, pollution charges can have anegativeimpact on certain aspects
of the economy, comparable with those seen with other types of taxes and
regulation.

6.3.1 Adverse Competitive Consequences of Non-Global Pollution Charges If
only one country’ s government imposes environmental taxes one could wonder
what would happen to the competitiveness of the industries affected in that
country. Consider a country’s chemical plants are subject to environmental
charges, which they pass on to their consumers by raising their prices. These
goods might be faced with afalling demand, since on the international market
there are now cheaper comparable products available. Another consequence
could well be that multinationals decide to relocate their plants to other
countries without these environmental charges. The relocation of the most
polluting industries can be seen as a clear sign that this country now has a
comparative disadvantage. Bovenberg and Van der Ploeg (1994) feel that
greener preferences in public finances (that is, environmental taxation) will
ordinarily result in capital flight. This can be compared to the consequences of
non-global social security contributions and differing social regulations
concerning wages. The relocation of labor-intensive industries to devel oping
countries has drawn widespread attention and concern.

However, Porter (1990) sees stringent standardsamong other environmental
impacts as contributing to creating and upgrading competitive advantages, as
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it formsanincentive for companiestoimprove, for example, quality and theuse
of new technol ogies. When Porter usestheword * standards’ in this context, this
can be interpreted as more stringent environmental regulation of any form.

Wolken and Koopmans (1992) used Porters' theory on the importance of
rapid national adjustments to society’s new (environmental) requirements, to
show that the sooner a country introduces national policies to protect the
environment, the more competitive that countries’ industries will be when
international environmental regulationwill beimplemented. Stringent national
environmental regulation can thus be seen as only a temporary comparative
disadvantage. They therefore even referred to, for example, the ‘reinforced
national advantage’ of Sweden because of its ‘environmental sensitivity’.

A clear linewas taken at the round table on ‘ The Role and Enforcement of
competition policy inregulated sectors’ (21 October 1994, OECD) by the Dutch
delegation. They presented a paper which declared that the effectiveness of
market-oriented instruments, such as pollution charges, in environmental
regulation could be reduced if the competition policy is not strict enough.
Indeed, firmswill feel less need to improve their environmental performanceif
they can form cartels or even monopolies, as they can just pass the taxes on to
the consumers who would not be able to shift to substitute products. The tax
would therefore be paid by the consumers and would form a revenue source for
the government, but form no incentive for the firms to clean up their act.

At the same time, though, the optimal output for monopoly firms should in
theory fall, which is partly the aim of the pollution charges in the first place.
Monopolies' optimalie a alower production and output level than is the case
in perfect competition. The prices they charge are higher.

Concluding, Turner, Pearce and Bateman (1994, p. 178) feel that many
environmental taxes can only be implemented on a significant scale for global
problems (ozone layer, greenhouse effect, and so on) if they are the result of
concerted action by many countries. However, this form of international
agreement introduces the threat of a‘free-rider effect’, since every country has
an incentive not to sign the agreement whilst profiting from the global
environmental improvement resulting from other countries’ commitment.

In short, international agreements may be required to implement an
environmental regulation, whichisdeemed too risky on competitive grounds by
national governments. Those countriestaking the risk, though, may in the long
run, be rewarded with a competitive advantage instead of a competitive
disadvantage.

6.4 Pollution Charges and Uncertainty
Increased importance is being given in the literature to the effect of
‘uncertainty’ on pollution taxes. Uncertainty can be defined in situationswhere
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probabilities cannot be assigned to possible consequences. It impacts on both
macroeconomic and microeconomic variables. Uncertainty is especialy
important with effect to discounting of environmental effects, uncertainty of
future preferences and developments, and also uncertainty concerning the
damage function (relationship between polluting activity and emissions and
pollution). It istherefore unlikely that agovernment faced with uncertainty will
implement policies that achieve optimal outcomes.

Melese and Michel (1991, pp. 140-153) point to the fact that the threat of
future tax changes can influence the (present) behavior of economic agentsin
a negative, lasting and important manner. They refer to the writings of Adam
Smith (1776) who called uncertainty in taxation a‘great evil’ in his Wealth of
Nations and built a model examining the consequences to firms' behavior of
‘perceived future changes in the probability of tax reform and the expected
profitability under the new tax structure’. The results of the analysis were that
the firms alter their behavior in an attempt to shift the burden. Taking into
account, in turn, the uncertainty surrounding these behavioral changes, the task
of setting the optimal taxation level becomes ever more difficult as the
production function changes.

6.5 Pollution Taxes and Strategic Behavior - the Use of Game Theory with
Relation to Pollution Taxes

The above issue of the link between uncertainty and the responsive behavioral
changes is in close relation to the study of strategic behavior and pollution
charges. Economists use game theory to analyze strategic behavior. Thisisthe
behavior of at least two economic agents whose payoffs are interdependent and
who take the expected behavior of the others into account when deciding on
their actions.

Samuel son and Nordhaus (1995, p. 193) speak of ‘the pollution game’. This
game shows that in an unregulated market each firm prefers to maximize
profits, that is, pollute, rather than install pollution abatement equipment when
they are not sure (due to non-communication, non-cooperation) whether their
competitorswill beinstalling costly abatement equipment. Thisiseven the case
when firms suspect installing abatement equipment might provide them with
advantages in the long run (see Porter’ s theory in Section 6.3.1 above ). This
leads to a (Nash-) equilibrium where both parties are responsible for high
pollution as a result of non-cooperative behavior. This is referred to as the
‘deadly pollution game'.

As mentioned before (see Section 4), under the Coase theorem this problem
would be dealt with by aprivate bargaining system. Thiswould in fact makethe
regulator obsolete (assuming there are well-defined property rights and zero
transaction costs). The alternative was the Pigovian tax levied on the polluter.

However, there have since been several studiesin the field of game theory
that tackle the issue differently.
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Leung (1992), for example, suggested a pollution tax scheme which would
tax both the injurer and the victim. Assume a situation where the polluter and
victim have full information about each other’s taste and technology, but the
regulator isfaced with alack of information. The question isthen how to reach
an (economically) efficient pollution level. This scheme should help the
uninformed regulator in case of asequential game and would lead to afirst-best
output. The polluter is taxed to redistribute revenues amongst polluter and
victim, whilst the victim istaxed to avoid exaggeration of the damage claims by
the latter.

Other authorsdiscussdifferent possibilitiesunder simultaneousor sequential
games. This would, however, lead us too far in this chapter - the discussion
becomes rather complicated and mathematical - which merely aimsto give a
general overview of the literature and discussions.

6.6 Increased Importance of Valuation Techniques

V aluation techniquesbecomeimportant because poll ution taxes, astheoretically
described by Pigou, are impossible to devise in redlity. Lack of information
makes it impossible to set atax on the optimal level (see above). The optimum
level is where (see above) the marginal cost of abatement equals the marginal
reduction in pollution. Whereas it is (sometimes) possible to estimate a
company’s marginal abatement costs, it isfair to say that the marginal benefit
of reduced pollution is much more difficult to calculate. These difficulties arise
in part from the subjectivity of costs and benefits (see Section 3.2). Many
valuation techniques have been devised but none are ideal.

As the optimum Pigovian tax is fairly impossible to set, it is of extreme
importance to set as efficient a tax as possible. Economists have developed a
wide array of techniques for valuing the environment, mostly derived from
so-called cost-benefit analysis. A short overview of cost-benefit analysis can be
found in Chapter 2300, Environmental Regulation: General.

Themost used valuation techniques are the contingent val uation technique,
an expressed preference method which makes use of surveysto reveal people’'s
willingnessto pay (WTP), and the reveal ed preference methods such as hedonic
pricing method (using pricesin related markets, for exampl ereal-estate) and the
travel cost method.

These techniques are essential for valuing the damage done to the natural
environment, itself aprerequisite for the optimal Pigovian tax, which should be
based on the ‘estimated damage’. However, these estimates will inevitably be
plagued with a certain degree of uncertainty, a problem, discussed in short in
Section 6.4 above.
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6.7 Pollution Charges from a Public Choice Point of View

Pollution chargesareapolicy instrument, and whenimplemented by democratic
governments can be analyzed from a public choice (see Chapter 0610) point of
view. Who has an interest in seeing pollution charges being implemented,
which parties feel pollution charges are inappropriate, and what specifications
arerequested by aternative economic agents? Theseare all questionswhich can
help understand why or why not pollution charges are being implemented, and
why they are used for specific target groups and products and not for others.

Whereas economists of different backgrounds agree on the (efficiency)
superiority of pollution charges in comparison with command-and-control
policies, many governments have so far preferred the latter. Asin al public
choicetheoriesit is possibleto relate thisto the interests of those affected by the
environmental externalities and those potentially affected by the pollution
charges.

Buchanan and Tullock (1975, pp. 139-147) feel direct regulation is (was)
often preferred because ‘ penalty taxes were not acceptable to those primarily
affected. Aslong asindividuals cannot expect returns from the tax revenuesin
the form of ‘ cash subsidies, public good benefits or reductions in other taxes',
they will prefer direct regulation to taxes as their loss in ‘consumer surplus
under this alternative is smaller. Democratic governments will therefore
implement regulations as their decisions on the implementation of policy
instruments are influenced by the ‘ preferences of those subject to them’.

In retrospect it has become apparent that governmentshavetriedto ‘ sell’ the
pollution taxes by pointing out what can be done with the earmarked revenues,
provide public benefits such as clean-up operations or support to environmental
causes, or a reduction in other taxes such as income taxes. Buchanan and
Tullock’s reasoning may therefore no longer be valid.

Wilson (1980) developed his ‘regulation’ theory in which he no longer
followed the classic public choice idea of ‘capture’ by regulated interest, but
simply looked at the costs and benefits of regulation (as perceived by affected
parties) in a classic law and economics way. Andersen (1994) used Wilson's
regulation theory to analyze how costs and benefits of regulations affect the
choice of policy instruments.

Environmental regulation can, then, according to Andersen using Wilson's
theory, be classified as being part of the ‘entrepreneurial regulation’
classification (a classification designed by Wilson, 1980, pp. 367-370) which
implies that costs are concentrated and benefits are spread. Whereas under the
classical assumptions that regulations will only be passed in the interest of the
regul ated, Wilson explainsthat the new social regulations’ are supported by the
“entrepreneurs’, who lobby to have these regul ations put on the political agenda.
Whether these entrepreneurs are successful in outweighing the influence of
affected parties largely depends on their support from ‘non-affected third
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parties, such as media, influential writers, and so on’. The problem is that the
lobby is mainly concerned that some action is taken, against, for example, air
pollution. They are less interested in which policy instrument is being used as
they have inadequate information to assess which policy is to be preferred.
Those who will be affected by the policy, however, such as private firms, for
example, have moreinterest in making sure certain policy instruments are used
or not. They have specific cost information, which cannot be estimated by the
lobby. The latter cannot, therefore, provide reasons to policymakers why a
specific instrument should or should not be implemented. The target groups
mostly perceive economic instruments, such as pollution taxes, to impose much
greater costs on them than command-and-control policy through standards and
voluntary agreements. The lobbiest will tend to accept any policy instruments
aslong asthe ‘polluters’ have to comply with a general criterion.

7. Pollution Taxesin Practice

7.1 Economic Incentives

One of the practical problems with estimating the efficient level of
environmental damage, required to set a Pigovian tax, was tackled by Kohn
(1986, pp. 625-630) when he suggested theintroduction of anon-linear per unit
tax to reach a long-run social optimum. This was to surpass the problem of
non-linear abatement cost curves. Carlton and Loury (1980, pp. 559-566) used
a model to show that a Pigovian (per unit) tax will not produce the socialy
optimal output asit will uniformly raiseafirm’ saverage cost curve. Thiswould
result in the firm minimizing its costs at the same output level as before the tax
wasimplemented. Their solution isto supplement the Pigovian tax with alump-
sum tax subsidy scheme for participating firms. This should aso give an
incentive for efficient entry into the industry.

The redlization that many of the economic instruments proclaimed by the
economists of the first hour did not take into account the practical
implementation difficulties which would jeopardize the efficiency of the
instruments, is reflected in the many alternative, more practical, solutions that
have since been developed (OECD, 1994).

7.1.1 Emission Charges (Effluent Charges) Emission charges are implemented
by governments to be paid on emissionsinto the environment and are based on
the quantity and/or quality of the pollution discharged.
When the charges are levied to fund the public treatment of effluents they
arecalled ‘ user charges'. The charge may then be uniform or dependent on use.
The OECD (1994) distinguishes three types of emission charges classified
by the charge base:
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a. actual source emissions (the emission are actually metered);

b. a proxy of source emissions (the estimated emissions are based on pre
specified characteristics serving as proxies, for example, water consumption
serving as a proxy for wastewater emissions);

c. aflat rate (each source, being acompany or ahousehold paysafixed amount
unrelated to the actual pollution caused by this source).

It is obvious that these are, in descending order, less and less true to the
original idea of Pigou where the tax would be based on the marginal damage.

One of the main problemswith emission chargesis one of implementation.
Emissions below the officially permitted levels are exempt from taxation. This
prohibits the dynamic benefits of atax system (as opposed to a command and
control system) to create results. At this cut-off point (the maximum allowed
level of pollution) the firmswill also stop comparing marginal benefits against
marginal cost of pollution, so unless the government has been able to set the
standard at the exact efficient level of pollution (where marginal costs equal
marginal damages), this approach will prove to provide inefficient results.
Moreover, as many firms will have differing marginal abatement costs, it is
impossible for the government to set a uniform level of production that would
be efficient for every firm.

7.1.2 Product Charges (Taxes) Product charges or taxes are levied on each unit
of a product, which is harmful to the environment. Whether a product is to be
taxed depends on:

- whether any of the different stages of its product life is deemed to be
polluting. A life-cycle analysis can detect whether the product is polluting
in any aspect of its manufacturing or consumption phase or after disposal
(from cradle to grave);

- thedamaging effect of aproduct component or the product itself. The tax
itself will havethis asits base. For example, acharge on the lead content
of gasoline or a gasoline charges.

Product charges can thus generate government revenues. The danger here
is that the revenue-raising aspect may become the prime goal. This can be
prevented though as, in practice, product charges can beimplemented under the
form of tax differentiation. The more ‘environmentally friendly’ product
becomes cheaper dueto the tax differentiation. Thiswas used with success, for
example, in several European countries as an incentive to boost the sales of
unleaded petrol. Whereas product charges may have arevenue-raising goal, tax
differentiation operates in a budget neutral manner. In fact it may even lead to
adrop in tax revenues, depending on the exact implementation.
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Although so-called ‘input or resource taxes are sometimes seen as a
separate environmental tax category, they can be classified under product taxes
if the‘product’ (or characteristic of a product) taxed isanatural input/resource.

7.1.3 Administrative Charges Administrative charges are fees that should be
paid to cover the expenses made by the controlling authorities for control and
authorization and related administration. A tax dependent on the domestic
consumption of water, or charges implemented for the removal and disposal of
waste fall under this category.

However, asthese charges are not directly related to pollution levels, and are
thus far removed form Pigovian taxes, they will not be discussed any further in
this chapter.

7.1.4 Transferable Property Rights Whereas the idea of transferable property
rights may well stem from that of pollution charges (see Section 5.1), the
outcome - emissions trading - can no longer be seen as a pollution tax and
thereforea sofallsoutside the scope of thischapter. Transferable property rights
are discussed at further length in Chapter 2300.

Practical experience with the permit trading system can primarily be found
inthe USA, wherethey exist, for example, under the Clean Air Acts (1970 and
1991).

7.2 Are Pollution Taxes as Sudied and |mplemented Today Efficient?
Throughout this contribution, the development of pollution taxes and its many
related problems have been discussed. The question now remains whether the
current trandation of Pigou’ sideas on tackling the pollution problems, that is,
the emissions and product charges discussed above, provides an efficient
instrument.

Evaluating the efficiency of an instrument is not a simple task. Most
instruments will have their own advantages and disadvantages compared to
other, alternative, instruments. The efficiency can be evaluated in terms of costs
to governments, households and firms, but the costs to environment remain
difficult to assessin purely financia terms.

Some clear advantages of pollution taxes can be pointed out (though not
expressed in easily comparable units such as money):

- pollution taxes leave the choice of pollution-abating policy to the
individual firms. Some firms may use clean-up technologies, others may
prefer to control their output of emissions or their input of raw materials.
Thisallowsaleast-cost abatement asthe firmsthemselves are best-placed
to estimate the different costs of abatement possibilities and firms are
confronted with differing individual clean-up costs;
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- wherenon-point sources of pollution cannot be controlled by standards or
permits, it is often possible to tax proxies such as consumer products,

- taxesareadynamicinstrument (as opposed to afixed license) and as such
give a constant incentive (if implemented correctly, see Section 7.1.1
above) to reduce emissions;

- firms subject to pollution taxes which are not, or cannot be, passed on to
customersare provided with an incentive to devel op cleaner technologies
which will reduce the price of pollution - thisis therefore also beneficial
to the long-run resource conservation;

- firms who pass their costs on to customers will in the long run be
confronted with a falling demand for their products provided there are
cheaper, less-polluting, substitutesavailable. Asconsumersfavor themore
environmentally friendly, and less wasteful products, the use (and abuse)
of natural resources will be minimized as al firmswill aim to alter their
products and production processes to meet the altering demand; and

- taxesproviderevenuesfor the controlling government, which may choose
to use this to further protect and clean up the natural environment.

From the last remark it becomes once again apparent that the efficiency of
pollution taxes is linked very closely to the price elasticity of the polluting
product or services and the availability of less-polluting alternative products or
services (see Section 6.2. above). Raising taxes on price-inelastic products (that
is, the demand isfairly independent of the price changes) may raise alot of tax
revenues, but is of little incentive to changing behavior. Taxes on price-elastic
products, on the other hand, may not in the long run raise much revenue but can
be responsible for a shift in consumer buying behavior (provided there are
cheaper more environmentally friendly substitutes available).

The above efficiency arguments in favor of pollution taxes has to be seen,
however, in the light of the many practical implementation problems with
finding theright (efficient) tax level. Many aternativesto the optimal Pigovian
tax havetherefore been suggested. Thishas been discussed at ength throughout
this paper. The main drawbacks of practical implementation are summarized
again next.

8. Conclusions and Recommendations for Further Research

Thetheoretical concept of pollution taxes asfirst introduced by Arthur C. Pigou
has drawn widespread attention. It is neither possible nor desirable to
summarize more than half a century’s literature on a subject as vast as thisin
a short encyclopedic entry. The distributional effects and labor market
distortions due to pollution taxes have, for example, not been discussed, and
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neither hasintergenerational distribution duetotheimplementation of pollution
taxes. Thebibliography does, however, include sources on these and other topics
that have not been discussed in thisentry. This entry has primarily focussed on
the original writings of Pigou and Coase, seen within the context of law and
economics analysis. Public choice aspects of the issue have therefore also been
mentioned.

Itisnot only (environmental) economists who have been drawn to the area
of pollution taxes, policymakerslooking for efficient environmental regulation
(see Chapter 2300) have also shown great interest in this subject area.

In theory pollution taxes have many advantages when compared to
command-and-control policies. They alow least-cost abatement, are generally
more dynamic and provide incentives for producers and consumers alike. The
main draw-backs lie with the practical implementation:

- Pigovian taxes are close to impossible to implement effectively as the
efficient level of taxation is dependent on estimated damage costs.

- Evenif themain goa of atax is environmental improvement, the effect
will often depend on the availability of aternatives and the price
sensitivity of consumer demand. If demand is inelastic, that is, the tax
does not change consumer behavior but consumers simply pay a higher
price for the good, the tax will have little effect on the environment, and
government may in the end use pollution taxes as merely a revenue-
generating instrument.

- Governments are often hesitant to implement environmental charges as
they fear this may damage the competitive position of domestic industries
vis-a-vis international competitors. This holds true for any type of
nationally implemented environmental regulation.

Themost important challengefor research on pollution taxesliesinthefield
of implementation. How can theoretical systems be transposed to the real world
and provide tangible results?

New research into the theory of pollution taxesisalso required. What may
once have been seen as nothing but a mere theoretical exercise, may one day
effectively be implemented. For example, the theoretical idea of tradeable
pollution rights first introduced by Dales and now effectively implemented in
the USA under the Clean Air Act.

Asit has become clear that the manner of implementation by policymakers
is as important to the success of a pollution tax as the origina theoretical
concept, an analysis of pollution tax schemes using a law and economics
perspective, including a public choice approach, is recommended.



2500 Pollution Tax 561

Bibliography on Pollution Tax (2500)

Andersen Mikael S. (1992), Governance by Green Taxes. Making Pollution Prevention Pay,
Manchester, Manchester University Press.

Andersen Mikael S. (1994), The Use of Economic Instruments for Environmental Policy: A Half
Hearted Affair, Seminar Papers on Instruments to promote Sustainable Patterns of Consumption
and Production.

Anonymous (1995), Environmental Taxes and Charges, IFA Congress Seminar Series.

Barnes, David W. and Stout, Lynn A. (1992), Economics of Property Rights and Nuisance Law, St
Paul, MN, West Publishing.

Baumol, William J. (1972),' On Taxation and the Control of Externalities’, june American Economic
Review, 307-322.

Baumol, William J. (1991), ‘ Toward Enhancement of the Contribution of Theory to Environmental
Policy’, 1(4) Environmental and Resource Economics, 333-352.

Baumol, William J. and Oates, Wallace E. (1975), The Theory of Environmental Policy. Externalities,
Public Outlays and the Quality of Life, New Jersey, Prentice-Hall, 272 p.

Beckerman, Wilfred (1990), Market Pricing, Government Regulation and Environmental Poalicy,
Hobart Paper 66.

Begg, David K., Fisher, Stanley and Dornbusch, Rudiger (1994), Economics (5th edn), London,
McGraw Hill, 666 p.

Benson, BruceL . (1984), Spetial Price Theory and an Efficient Congestion Toll Established by the Free
Marke', 22 Economic Inquiry, 244-252. Reprinted in Greenhut, Melvin L. and Norman, George
(eds) (1995), The Economics of Location, Val. Il, London, Edward Elgar Publishing, 172-180.

Benson, Bruce L. (1985), ‘Free Market Congestion Tolls: A Correction’, 23 Economic Inquiry,
361-362.

Bishop, John A. (1988), ‘ Pigovian Taxesand ‘Full’ Property Rights', 14 Eastern Economic Journal,
193-196.

Bongeerts, Jan C., Meyerhoff, Jirgen, Thomasberger, Clausand Wittke, Anja(1989), Losungsansatze
fur ein Ganzheitliches System von Umweltsteuern und Sonderabgaben in der Bundesrepu blik
Deutschland (A Solution for a Total Environmental System and Specia Taxes in the Federal
Republic of Germany), Berlin, Schriftenreihe des I nstituts firr Oekol ogische Wirtschaftsforschung
Nr. 31.

Bonus, Holger (1975),  SteuernalsInstrumentedesUmwel tschutzes- Weitere Bemerkungen zu Richard
Zwintz (Taxesasan Instrument of Environmental Protection)’, 131(3) Zeitschrift fur die Gesamte
Staatswissenschaft, 540-549.

Bovenberg, A. Lans(1994), Optimal Environmental Taxationinthe Presenceof other Taxes, General
Equilibrium Analyses, Cambridge, National Bureau of Economic Research Summer Institute.

Bovenberg, A. Lans(1995), Environmental Policy, Distortionary Labour Taxation and Employment:
Pollution Taxesand the Double Dividend, Fondazione Eni Enrico Mattei, Economics, Energy and
the Environment.

Bovenberg, A. Lansand DeMooij R.A. (1994), ' Environmental Taxesand Labour-Market Distortions’,
10(4) European Journal of Political Economy, 655-685.

Bovenberg, A. Lansand Goulder, Lawrence H. (1995), Costs of Environmentally Motivated Taxesin
the Presence of Other Taxes: General Equilibrium Analyses, Fondazione Eni Enrico Mattei,
Economics, Energy and the Environment.



562 Pollution Tax 2500

Bovenberg, A. Lans and Heijdra, Ben J. (1996), Environmental Tax Policy and Intergenerational
Distribution, Research Memorandum, 9605.

Bovenberg, A. Lansand Van der Ploeg, Frederick (1994), ‘ Green Policiesand Public FinanceinaSmall
Open Economy’, 96(3) Scandinavian Journal of Economics, 343-363.

Bovenberg, A. Lans and Van Der Ploeg, Frederick (1995), Optimal Taxation, Public Goods and
Environmental Policy with Involuntary Unemployment, nota di lavoro, 44.95.

Bowles, Roger A. and Jones, Philip (1993), ‘ Nonpayment of Poll Tax: An Exploratory Analysisof Tax
Resistance’, 13 International Review of Law and Economics, 445-455.

Braulke, M. and Endres, Alfred (1985), * On the Economicsof Affluent Charges’,18 Canadian Journal
of Economics, 891-897.

Brito, Dagobert L. and Intriligator, Michael D. (1987), ‘ Stock Externalities, Pigovian Taxation and
Dynamic Stahility’, 33 Journal of Public Economics, 59-72.

Bromley, Daniel W. (1991), Environment and Economy. Property Rightsand Public Policy, Oxford,
Basil Blackwell, 247 p.

Brooks, Michael A. and Endres, Alfred (1987), ‘ Rent Seeking and Pollution Taxation and Dynamic
Stahility’, 54 Southern Economic Journal, 335-342.

Brooks, Michagl A. and Heijdra, Ben J. (1987), ‘ Rent Seeking and Pollution Taxation: An Extension’,
54 Southern Economic Journal, 335-342.

Brown, Gardner M., Jr and Johnson, Ralph W. (1984), ‘ Pollution Control by Effluent Charges: It Works
in the Federal Republic of Germany, Why Not in the U.S.?, 24 Natural Resources Journal,
929-966.

Brown, John Prather and Holahan, William L. (1980), ‘Taxes and Lega Rules for the Control of
Externalities when there are Strategic Responses’, 9 Journal of Legal Sudies, 165-178.

Buchanan, James M. (1959), ‘Positive Economics, Welfare Economics, and Political Economy’, 2
Journal of Law and Economics, 124-138.

Buchanan, James M. and Stubblebine, W. Craig (1972), ‘ Pareto-Optimality and Gains from Trade: A
Comment’, 39 Economica, 203-205.

Buchanan, James M. and Tullock, Gordon (1975), ‘ Polluter’s Profits and Political Response: Direct
Control versus Taxes', 65 American Economic Review, 139-147.

BuggeHansChr. (1996), ‘ The Principlesof ‘ Polluter-Pays' in Economicsand Law’, in Eide, Erlingand
Van Der Bergh, Roger (eds), Law and Economics of The Environment, Oslo, 53-90.

Calabresi, Guido (1991), ‘ The Pointlessness of Pareto: Carrying Coase Further’, 100 Yale Law Journal,
1211-1237.

Carlson, J. Lonand Bausell, CharlesW., Jr (1987), ‘ Financing Superfund: An Evaluation of Alternative
Tax Mechanisms', 27 Natural Resources Journal, 103-122.

Carlton, Dennis W. and Loury, Glenn C. (1980), ‘ The Limitation of Pigovian Taxes as a Long-run
Remedy for Externalities’, XCV Quarterly Journal of Economics, 559-567.

Carlton, Dennis W. and Loury, Glenn C. (1986), ‘ The Limitation of Pigovian Taxes as a Long-run
Remedy for Externaities: An Extension of Results, 101 Quarterly Journal of Economics,
630-635.

Carraro, Carlo and Soubeyran, Antoine (1993), Environmental Taxation, Market Share, and Profits
in Oligopoly, Notadi Lavoro, 70-93.

Carraro, Carlo and Soubeyran, Antoine (1995), Environmental Taxation and Employment: in a
Multi-Sector General Equilibrium Model, Nota di Lavoro, 35-95.



2500 Pollution Tax 563

Carraro, Carlo and Topa, Giorgio (1993), Taxation and the Environmental Innovation, Fondazione
Eni Enrico Mattei, Economics, Energy and the Environment.

Carraro, Carlo, Galeottii, Marzio and Gallo, Massimo (1995), Environmental Taxation and
Unemployment: some Evidence on the Double Divided Hypothesisin Europe, Notadi Lavoro,
34-95.

Coase, Ronald H. (1960), ‘ The Problem of Social Cost’, 3 Journal of Law and Economics, 1-44.

Coase, Ronald H. (1988), The Firm, The Market, and the Law, Chicago, University of Chicago Press.

Coelho Philip R.P. (1976), ‘ Pollution, Direct Controls, Regul ation and the Size of the Firm: Comment’,
56 American Economic Review, 976-978.

Commons Michael (1995), Sustainability and Policy. Limits to Economics, Cambridge, Cambridge
University Press, 348 p.

Conrad, Klaus (1990), ‘ Taxes on Emissions, Conjectura Variationsand Overinvestment in Abatement
Capital’, 146 Journal of Institutional and Theoretical Economics, 281-297.

Conrad, Klaus (1995), Choosing Emission Taxes under International Price Competition, Nota di
Lavoro, 18-95.

Cooter, Robertand Ulen, ThomassS. (1988), Lawand Economics, New Y ork, HarperCollinsPublishers,
644 p.

Cordato, Roy E. (1992), Welfare Economicsand Exter nalitiesin an Open Ended Universe. AModern
Austrian Perspective, Boston, Kluwer Academic Publishers, 140 p.

Cremer, H. and Thisse Jacques-Frangois (1994), On the Taxation of Polluting Products in a
Differentiated Industry, Nota di Lavoro, 31-94.

Cropper, Maureen L., Aede SemaK. and Portney, Paul R. (1992), ‘ Rates of Time Preferencefor Saving
Lives, 5 American Economic Review. Papers and Proceedings, 469-477.

Dales, John H. (1968), Pollution Property and Prices. An Essay in Policy Making and Economics,
Toronto, University of Toronto Press, 111 p.

De Clercg, Marc (1983), Economische Aspecten van het Vervuilingsbeleid (Economic Aspects of
Pollution Policy), Leiden, Spruyt, van Mantgen & Does, 301 p.

De Meza, David (1988), ‘ The Efficacy of Effluent Charges', 21 Canadian Journal of Economics,
182-186.

De Sousa Ramos F. (1994), Pigovian Taxes, Tradeable Permits and a Dynamic Process for an
Economy with Pollution, Louvain la Neuve, ULC Centre for Operations Research and
Econometrics, 15 p.

De VriesJ.L., Van der Burg, T. and Rouw, M. (1993), ‘ Ruimte voor Nationaal Milieubeleid’, ESB,
224-227.

Desaigues, Brigitte and Rabl, Ari (1994), ‘ Preferences Individuelles et Calcul de la Taxe Ooptimale
(Individual Preferences and Calculation of Optimal Tax)’, 45(3) Revue Economique, 917-929.

Dewees, Donald N. (1983), ‘ Instrument Choicein Environmental Policy’,21 EconomicInquiry, 53-71.

Dore M.H.I. (1992), ‘On the Taxation of Exhaustible Resources under Monopolistic Competition’,
20(2) Atlantic Economic Journal, 11-20.

Ekins Paul (1996), Environmental Taxes Charges: Experiences and Plans: Report of the European
Workshop held at the Foundation, Dublin, Luxembourg, Europ- Publications, 34 p.



564 Pollution Tax 2500

Endres, Alfred (1983), ‘ Do Effluent Charges (Always) Reduce Environmental Damage? , 35 Oxford
Economic Papers, 254-261.

Endres, Alfred (1985), ‘ Effluent Chargesand Environmental Damage: Comment’,37 Oxford Economic
Papers, 703-704.

Ethridge, D. (1972), ‘User Charges as a Means for Pollution Control: the Case of Sewer Surcharges’,
3 Bell Journal of Economics, 346-353.

European Environment Agency (1997), ‘Environmental Taxes: Implementation and Environmental
Effectiveness’, in X (ed.), Environmental Issues. Series No. 1, Officefor Officia Publications of
the European Communities, Luxembourg.

Frankel, Marvin (1987), ‘ Taxes, Pollution, and Optimal Abatement in an Urban Economy’, 22(2)
Journal of Urban Economics, 117-135.

Frech, H. Edward Il (1979), ‘The Extended Coase Theorem and Long Run Equilibrium: The
Non-Equivalence of Liability Rulesand Property Rights', 27(1) Economic Inquiry, 254-268.

Germain, Marc (1989), ‘ Externalités, taxation et traitement de la pollution dans le cadre d' un duopole
deCournot (Externalities, Taxation and Dealing with Pollutioninthe Case of aCournot Duopoly)’,
55 Recherches Economiques de Louvain, 273-292.

Grabitz, Eberhard and Zacker, Christian (1989), ‘ Scope for Action by the EC Member States for the
Improvement of Environmental Protection Under EEC Law: The Exampleof Environmental Taxes
and Subsidies’, 26 Common Market Law Review, 423-447.

Grafton R.Q. and Devlin, Rose Anne (1996), ‘Paying for Pollution, Permits and Charges’, 98(2)
Scandinavian Journal of Economics, 275-288.

Groenen W.C.C., Pommer E.J., Ras M. and Blank J.L.T. (1993), ‘ Gedrags-en Inkomenseffecten van
Milieuheffingen (Behavioura and Income Effects from Environmental Taxation)’, 11
Economisch-Statistische Berichten, 1028-1032.

Grossman, Gene M. and Krueger Alan B. (1995), ‘ Economic Growth and the Environment’, 60(2)
Quarterly Journal of Economics, 353-377.

Haddock, David D., McChesney, Fred S. and Spiegel, Menahem (1990), ‘An Ordinary Economic
Rationale for Extraordinary Legal Sanctions’, 78 California Law Review, 1-51.

Hahn, Robert W. and Stavins, Robert N. (1992), ‘ Economic Incentives for Environmental protection:
Integrating Theory and Practice’, 82(2) American Economic Review, 464-468.

Hamilton, Jonathan H., Sheshinski, Eytan and Slutsky, Steven M. (1989), ‘ Production Externalitiesand
Long run Equilibria: Bargaining and Pigovian Taxation’, 27(3) Economic Inquiry, 453-471.

Helfand, Gloria E. and Rubin, Jonathan (1994), ‘Spending versus Concentrating Damages:
Environmental Policy in the Presence of Nonconvexities', 27(1) Journal of Environmental
Economics and Management, 84-91.

Hoel, Michal (1994), International Co-ordination of Environmental Taxes, Fondazione Eni Enrico
Mattei, Economics, Energy and the Environment.

Hrubovcak, James, Leblanc, Michael and Miranowski, John (1990), ‘Limitations in Evaluating
Environmental and Agricultural Policy Coordination Benefits', 80 American Economic Review.
Papers and Proceedings, 208-212.

Hung, N.M. (1994), ‘ Taxing Pollution in an International Duopoly Context’,44(3) EconomicsLetters,
339-343.

Jenkins, G.P. and Lemach Rngjit (1994), Green Taxes and Incentive Palicies: an International
Perspective, San Francisco, Kluwer Academics, ICEG, 260 p.



2500 Pollution Tax 565

Johnson, Peter, McKay, S.R. and Smith S. (1990), The Distributi onal Consequencesof Environmental
Taxes, Commentary, 23 ff.

Kaplow, Louis and Shavell, Steven (1996), ‘Property Rules versus Liability Rules: An Economic
Analysis', 109 Harvard Law Review, 713-790.

Katsoulacos, Y. and X epapadeas Anastansios (1994), Emission Taxes and Market Sructure, Notadi
Lavoro, 23-94.

Klepper, Gernot (1994), Trade Implications of Environmental Taxes, Kiel, Kiel Instute of World
Economics.

Kohn, Robert E (1986)., ‘ The Limitations of Pigouvian Taxesasal ong-run Remedy for Externalities:
Comment, 101 Quarterly Journal of Economics, 625-630.

Kort, P. M., Verheyen P. and Feenstra T. (1995), Standards Versus Taxes in a Duopolic Model of
Trade, Notadi Lavoro, 62.95.

Lee, Dwight R. and Misiolek, Walter S. (1986), ‘ Substituting Pollution Taxation for General Taxation:
Somelmplicationsfor Efficiency inPollutionsTaxation’,13 Jour nal of Environmental Economics
and Management, 338-347.

Leung, Michael C.M. (1992), ‘ Pollution, Taxation, and Strategic Behaviour’,40(2) EconomicsLetters,
251-255.

Maéatta, Kalle (1997), Environmental Taxes. Froman Economic Ideato a Legal Institution, Helsinki,
Finnish Lawyer’s Publishing.

Markusen, James R., Morey, Edward R. and Olewiler, Nancy (1995), ‘Competition in Regional
Environmental Policies when Plant Locations are Endogenous’, 56(1) Journal of Public
Economics, 55-77.

Marshall, Alfred (1936), Principles of Economics. An Introductory Volume, London, Macmillan, 871

p.

McGee, Robert W. and Block, Walter E. (1994), ‘Pollution Trading Permits as a Form of Market
Socialism and the Search for aReal Market Solution to Environmental Pollution’, 6(1) Fordham
Environmental Law Journal, 51-77.

Medema, Steven G. (1994), ‘ Thelegacy of Ronald Coasein Economic Analysis, in X (ed.),Intellectual
Legaciesin Modern Economics, Aldershot, Edward Elgar.

Medema, Steven G. and Coase, Ronald H. (1994), Contempor ary Economist, Houndmills, Macmillan,
205 p.

Melese F. and Michel P. (1991), ‘Uncertainty in Tax Reform: The Case of an Extractive Firm’, 21
Journal of Environmental Economics and Management, 140-153.

Misiolek, Walter S. (1988), ‘ Pallution Control Through Price Incentives: The Role of Rent Seeking’,
15 Journal of Environmental Economics and Management, 1-8.

Moores Rowland Europe (1990), Comparative Sudy of Different Systems of Environmental Taxes,
Brussels, Moores Rowland.

National Research Council (NRC) (1990), Valuing Health Risks, Costs, and Benefits for
Environmental Decision Making. Report of A Conference, Washington, National Academy Press.

Nielsen, Soren Bo, Pedersen, Lars Haagen and Sorensen, Peter Birch (1995), ‘ Environmental Policy,
Pollution, Unemployment, and Endogenous Growth’, 2(2) Inter national Tax and Public Finance,
185-205.

Nikolai, LorenA., Elam, Rick and Bozeman, Barry (1979), ‘ Financial Statement Modeling: Analyzing
the Pollution Control Tax Incentive’, 5(2) Policy Analysis, 243-254.

Nordhaus, William D. (1993), ‘Optima Greenhouse-Gas Reductions and Tax Policy in the Dice
Mode’, 1 American Economic Review. Papers and Proceedings, 313-317.



566 Pollution Tax 2500

Nordic Council of Ministers (1994), The Use of Economic Instruments in Nordic Environmental
Policy, Tema Nord Environment, Copenhagen, Nordic Council of Ministers, 95 p.

Nordic Council of Ministers (1996), The Use of Economic Instruments in Nordic Environmental
Policy, TemaNord Environment, Copenhagen, Nordic Council of Ministers.

O'Riordan T. (1997), Ecotaxation, London, Earthscan Publications, 338 p.

OECD (1980), Pollution Chargesin Practice, Paris, OECD, 118 p.

OECD (1991), Environmental Policy: How to Apply Economic Instruments, Paris, OECD, 130 p.

OECD (1994), Managing the Environment. The Role of Economic I nstruments, Paris, OECD, 191 p.

OECD (1995), Environmental Taxesin OECD Countries, Paris, OECD, 191 p.

OECD (1996a), Competition Policy and the Environment. Contribution from the Netherlands,
OCDE/GD/96/22, OECD on-line document, http://www.oecd.org/daf/ccp/envr07.htm..

OECD (1996b), Implementation Strategies for Environmental Taxes, Paris, OECD, 94 p.

OECD (1996c), Environmental Taxesin OECD Countries, Paris, OECD, 99 p.

Oskam, E.A., Van Der Wijst, C.A and Duursma, S.T. (1993), Naar een Europese Regulerende
Energieheffing, ESB.

Parry, lan W.H. (1995), ‘Optimal Pollution Taxes and Endogenous Technological Progress’, 17(1)
Resource and Energy Economics, 69-85.

Paulus, A. (1995), The Feasibility of Ecological Taxation, Law and Economics, Antwerpen, Maklu,
373p.

Pearce, David W. and Turner, K.R. (1990), Economics of Natural Resources and the Environment,
London, Harvester Wheatsheaf, 378 p.

Pearson, Mark and Smith, Stephen (1990), Taxationand Environmental Policy: Somelnitial Evidence.

Pigou, A.C. (1920), The Economics of Welfare, London, Macmillan.

Pigou, A.C. (1962), The Economics of Welfare, London, Macmillan, 876 p.

Polinsky, A. Mitchell (1979), ‘ Controlling Externalities and Protecting Entitlements: Property Right,
Liability Rule, and Tax-Subsidy Approaches', 8 Journal of Legal Sudies, 1-48.

Porter M. (1990), The Competitive Advantage of Nations, London, Macmillan.

Rapanos V.T. (1995), ‘ The Effects of Environmental Taxes on Income Distribution’, 11(3) European
Journal of Political Economy, 487-503.

Rose-Ackerman, Susan (1975), ‘Effluent Charges: A Critique’, 6 Canadian Journal of Economics,
512-527.

Rose-Ackerman, Susan (1977), ‘Market Models for Pollution Control: Their Strengths and
Weaknesses, in Brown, G., Kneese, A. and Rose-Ackerman, Susan (eds), Public Palicy, 383-406.

Rose-Ackerman, Susan (1992), ‘Assessing the State of the Art: Environmental Liability Law’, in
Tietenberg, T. (ed.), Aldershot, Edward Elgar, 223-243.

Rothbard, Murray N. (1982), ‘ Law, Property Rights and Air Pollution’, 2(1) Cato Journal, 55-99.

Samuels, Warren J., Medema, Steven G. and Schmid, A. Allan (1996), The Economy as a Process of
Evaluation, Cheltenham, Edward Elgar.



2500 Pollution Tax 567

Samuelson, Paul A. and Nordhaus, William D. (1995), Economics (15th edn), New York,
McGraw-Hill, 789 p.

Shibata, Hirofumi (1972), ‘Pareto-optimality and Trade and the Pigovian Tax’, 39 Economica,
190-202.

Shibata, Hirofumi (1974), ‘Pareto-optimality and Gains-from-trade: a Further Elucidation’, 41
Economica, 71-78.

Skogh, Goéran and Lidgren, K. (1996), ‘ Extended Producers Responsibility. Recycling Liability and
Guarantee Funds', 79 Geneva Papers on Risk and Insurance, 170-181.

Sleszynski Jerzy (1996), ‘ Economic Instruments in Environmental Policy: A Profile of Poland’, 6(4)
European Environment Review, 136-134.

Smith, Adam (1776), The Wealth of Nations (Cannan, E. (ed. 1976)), Oxford, Clarendon.

Smith, JB. and Sims, W.A. (1985), ‘The Impact of Pollution Charges on Productivity Growth in
Canadian Brewing’, 16 Rand Journal of Economics, 410-423.

Smith, Stephen (1995), Green Taxes and Charges: Policy and Practice in Britain and Germany,
London, Institute for Fiscal Studies, 137 p.

Spulber, Daniel F. (1989), Regulation and Market, Cambridge, MA, MIT Press, 688 p.

Starret, David A. and Zeckhauser, Richard (1974), ‘Treating External Diseconomies - Markets or
Taxes?, in Pratt, JW. (ed.), Statistical and Mathematical Aspects of Pollution, New Y ork,
Dekker, 65-84.

Svendsen, Gert Tinggaard (1993), ‘Fordele ved et marked for CO, -kvoter (Advantages in CO,
Emissions Trading)’, 7 Samfunds¢konomen, 5-9.

Svendsen, Gert Tinggaard (1994), ‘ Kvoter og Syreregn (Quotasand Acid Rain)’, 3 Okonomi & politik,
33-30.

Svendsen, Gert Tinggaard (1994), ‘ Globalt CO,-marked’, 1 Fremtidsorientering, 35-36.

Tahvonen, Olli (1995), ‘International CO, Taxation and the Dynamics of Fossil Fuel Markets', 2(2)
International Tax and Public Finance, 261-278.

Thomas, Alban (1995), ‘ Regulating Pollution under Asymmetric Information: The Case of Industrial
Wastewater Treatment’, 28(3) Journal of Environmental Economicsand Management, 357-373.

Tietenberg, Thomas (1996), Environmental and Natural Resource Economics (4th edn), New Y ork,
HarperCollins Publishers, 614 p.

Tinbergen, J. (1952), On the Theory of Economic Policy, Amsterdam, North Holland, 78 p.

Turner, K.R., Pearce, David W. and Bateman |. (1994), Environmental Economics. An Elementary
Introduction, London, Harvester Wheatsheaf, 328 p.

Viscus, W. Kip, Magat, Wedey A., Carlin A. and Dreyfus, Mark K. (1994), ‘Environmentally
Responsible Energy Pricing’, 15 Energy Journal, 23-42.

Von Weizsicker Ernst U. and Jesinghaus Jochen (1992), Ecological Tax Reform. A Policy Proposal
for Sustainable Development, London and New Jersey, Zed Books, 90 p.

Wang, Lih Jau (1995), ‘Environmental Capital Flight and Pollution Tax’, 5(3) Environmental and
Resource Economics, 273-286.

Welsch, Heinz (1995), Joint vs. Unilateral Carbon/Energy Taxation in a Two-region General
Equilibrium Model for the European Community, Nota di Lavoro, 36.95.

Wenders, John T. (1973), ‘Corrective Taxes and Pollution Abatement’, 16 Journal of Law and
Economics, 365-368.

White, MichelleJ. (1979), * Suburban Growth Controls: Liability Rulesand Pigovian Taxes' ,8 Journal
of Legal Studies, 207-230.



568 Pollution Tax 2500

White, MichelleJ. and Wittman, Donald A. (1983), ‘ A Comparison of Taxes, Regulation, and Liability
Rules under Imperfect Information’, 12 Journal of Legal Sudies, 413-425.

Wilson, James Q. (1980), The Politics of Regulation, Basic Books, 468 p.

Wittman, Donald A. (1985), ‘ Pigovian Taxes which Work in the Small Number Case’, 12 Journal of
Environmental Economics and Management, 144-154.

Wittman, Donald A. and White M. (1981), ‘ Optimal Spatial L ocation Under Pollution: Liability Rules
and Zoning', 10 Journal of Legal Sudies, 249-268.

Wittman, Donald A. and White, MichelleJ. (1983a), ‘ A Comparison of Regulation and Liability Rules
Under Imperfect Information’, 12 Journal of Legal Sudies, 413-426.

Wittman, Donald A. and White, Michelle J. (1983b), ‘ Pollution Taxes and Optimal Spatial Location’,
50 Economica, 297-311.

Wolken, John D. and Koopmans C.C. (1992), ‘ Aanpassen of Achterblijven (Adjust of Lag Behind)', 9
Economisch-Satistische Berichten, 861-863.

Y ohe, Gary W. (1989), ‘More on the Properties of a Tax cum Subsidy Pollution Control Strategy’, 31
Economic Letters, 193-198.



