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10 Environmental liability
Michael Faure

10.1 Introduction
This chapter of the Encyclopedia on tort law and economics will deal
with the hot issue of environmental liability. Economic analysis of law
has long been applied to environmental problems and also to the area of
environmental liability. As such, the application of the general economic
principles of accident law to environmental problems does not pose specific
difficulties. There are, however, several characteristics of environmental
pollution which make it worthwhile to devote a separate chapter to this
area. The problems of choosing between negligence and strict liability may
have specific features in the area of environmental liability; environmental
damage assessment may be even more difficult in this area and causation
issues may play a particular role here as well. Moreover, the foreseeability
requirement will often not be met in the case of environmental pollution,
which raises specific questions when tort law is applied to environmental
pollution. In these cases, one often notices tensions between the deterrence objective stressed by economists and notions of distributional justice
advanced by lawyers and policy makers who wish to seek relief for victims
of environmental pollution. Many of the issues concerning environmental
pollution which are dealt with in this chapter therefore closely relate to
issues dealt with in other chapters as well. The general theory (for example,
concerning the choice between negligence and strict liability) will therefore
not be repeated within the scope of this chapter, but some specific features
of environmental pollution will be stressed.
Of course, when confronted with a broad notion such as ‘environmental liability’ the question always arises how one can delineate the subject. I
have chosen on the one hand a broad interpretation, by not only discussing liability issues in the strict sense, but also looking at compensation
issues. Therefore, some attention will also be paid to insurance issues
and to alternative compensation mechanisms. A central question in the
economic analysis of environmental liability is indeed how the law can
provide incentives for prevention of environmental pollution and how
ex post compensation may be provided at the lowest cost. On the other
hand, it is, of course, not possible to discuss all relevant topics related
to the domain of environmental liability. We will therefore not discuss
the role of environmental groups which could bring citizen suits (see
247
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on this issue Settle et al., 2001) and moreover an attempt will only be
made to focus on the main literature, without being comprehensive. The
question of environmental liability was briefly discussed in the chapter
on environmental regulation in the previous version of the Encyclopedia
(Faure, 2000) and hence this chapter largely builds upon that chapter,
of course, by discussing also literature that has been published since that
date. In addition to this chapter on environmental liability, included in
the volume on tort law and economics, there is also a chapter on environmental crime in the volume of the Encyclopedia on the economics of
criminal law and there is a chapter on environmental regulation in the
chapter of the Encyclopedia on regulation. Therefore, we will not focus
on literature which is related to the area of enforcement, compliance or
regulation since the reader can be referred to the chapters in those other
volumes for information on those issues. Since we cannot discuss all
the vast literature related to this broad area of environmental liability,
the reader is referred to the list of references provided at the end of this
contribution for further reading.
Some general books discuss problems of environmental liability in
some detail. The reader interested in an introduction to the area might for
example consult Revesz and Stewart (1995) who provide several contributions with a critical analysis of superfund legislation. Many contributions
in Heyes (2001) deal with environmental liability from a law and economics
perspective. Bergkamp (2001c) meanwhile discusses issues of environmental
liability as do the contributions in Faure (2003a) and Faure and Verheij
(2007).
This chapter is structured as follows: after this introduction, first the
goals of environmental liability from an economic perspective are discussed
(Section 10.2) and the importance of the Coase Theorem is stressed (Section
10.3). Then, the classic dichotomy between negligence and strict liability is
applied to environmental pollution (Section 10.4) and the question of the
consequences of the fact that many polluters are subject to regulation is
addressed (Section 10.5). Problems of environmental damage are discussed
in (Section 10.6) and limits and extensions of liability to others rather than
the polluter are discussed in (Section 10.7). The importance of latency and
the evolution over time of environmental liability is addressed in Section
10.8. Then, we turn briefly to environmental insurance in Section 10.9 and
discuss alternative compensation mechanisms as well in Section 10.10. The
literature concerning the application of environmental federalism to environmental liability is discussed in Section 10.11. Finally, two specific areas
of environmental liability are discussed, namely, nuclear liability (Section
10.12) and oil pollution (Section 10.13) and a few concluding observations
are provided in Section 10.14.
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10.2 Goals of environmental liability
The general idea of the economic analysis of law and of accident law more
specifically, namely that a legal rule and more particularly a finding of
liability will provide incentives for careful behaviour to potential parties in
an accident setting has been applied by many to the area of environmental
pollution as well (see for example Endres and Staiger, 1996; Wagner, 1999;
Monti, 2001; and Gimpel-Hinteregger, 1994). Economists therefore stress,
also as far as environmental liability is concerned, the deterrent function of
tort law. (Environmental) lawyers on the other hand tend to attach more
value to the compensation goal of accident law and also of environmental
liability. They see environmental liability rather as an instrument that satisfies the polluter-pays principle and guarantees compensation to victims
of pollution. A combination of both approaches, by showing that tort
law may serve both the aims of deterrence and corrective justice, has been
presented by G. Schwartz (1997).
Without going into these issues in detail, it should be mentioned that
many studies have shown that environmental liability does have a deterrent
effect in the sense that it influences the behaviour of polluters. For example,
Alberini and Frost (2007) found that waste generators do respond to the
fact that they can be held liable for the costs of clean-up if the waste disposal
site contaminates the environment after closure or abandonment and thus
falls under the federal or state superfund legislation. Earlier, Alberini and
Austin (2001) also found that the imposition of strict liability in state environmental policies reduced unintended pollution releases. Firms therefore
show behavioural responses of avoiding liability when they are strictly liable
for releases of hazardous chemicals into the environment. Alberini and
Austin also found that in states with strict liability, greater spill severity and
frequency, this is also associated with smaller production units (and thus
reduced assets) whereas this association is not present in states following
negligence-based liability. Much research has also been devoted to the effects
of so-called superfund liability under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA). Most of these
studies (for example, Sigman, 2001) conclude that liability creates various
incentives inter alia towards precaution in managing hazardous wastes and
to discourage the development of old industrial sites. However, given the
high (mostly legal) costs of superfund, the mere fact that the legislation does
give incentives for prevention of waste generation does not necessarily mean
that the overall judgment is that the system is efficient.
10.3 Coase
In many textbooks on law and economics, pollution is presented as the
classic example of an externality. A factory might engage in socially

M1734 - Faure TEXT.indd 249

27/1/09 16:12:53

250

Tort law and economics

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 concerned with the
two fundamental questions, namely:
●
●

What is the optimal level of emissions?
How can the law provide incentives to comply with this optimal level?

Traditional economists would answer that the right incentives can be given
by imposing a tax on the polluting activity. Since this idea builds on the
earlier work of Pigou (1951), this is usually referred to as a Pigovian tax. By
equating 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 Social Cost’, Coase
showed that if transaction costs are zero, an optimal allocation of resources
will always take place irrespective of the content of the governing legal
rule (Coase, 1960). Coase stressed the reciprocal nature of harm, meaning
in this particular case that the pollution is not just caused by the harmful
emissions of the factory but also by the presence of neighbours who are, for
example, injured by the smoke emissions. The crucial question therefore
is not how the law should provide incentives to force the factory to reduce
emissions. First of all, 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 content 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 obviously 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 negotiate
with the factory to convince the owners to install the filter. Also, if the
victims pay for the filter, the price they pay may be less than the costs they
would incur if the emissions took place.
Obviously, the efficient outcome may not follow if one of the parties
behaves strategically or if the zero transaction cost assumption is not met.
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In addition, it is clear that the Coase theorem only deals with the efficiency
aspect of social 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, the legislator sometimes intervenes to make the polluter
liable even in situations where the conditions of the Coase theorem were
fulfilled.
This Coase theorem is used by many scholars as a starting point for
discussing the role of environmental law and, more generally, the need for
legal instruments to 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). The possibilities for Coasean bargaining in the environmental
arena have been explored inter alia by Rhoads and Shogren (2001). A
drawback of the Coase theorem, especially as far as it relates to environmental problems, is that in real life the situation given in the example of one
factory emitting smoke that affects just three victims rarely exists. Usually
there are cases of multiple victims where transaction costs will be prohibitive. These drawbacks lead to scepticism concerning the importance of the
Coase theorem for environmental problems on the part of, 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 by the legal system will then remain necessary to reach an
internalization of the externality.
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 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 benefits of a reduction
in additional environmental damage. Many authors have applied these
general notions of the economics of accident law to environmental liability and have shown that in the environmental context too 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 a law and economics angle.
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10.4 Negligence versus strict liability
One crucial question 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 a negligence rule and a strict
liability rule will provide a potential polluter with incentives to adopt an
efficient care level. However, if the activity level is also taken into consideration, a negligence rule will not be optimal since the activity level is not
incorporated into the due care standard which the courts apply. Hence, it
is argued in the literature that in a unilateral accident model (where 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 rationale 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, Endres and Staiger, 1996; Faure, 1995a and for nuclear liability
Faure, 1995b). However, if risk aversion of the polluter is assumed, strict
liability is only efficient if it is insurable (Endres and Schwarze, 1991).
Environmental pollution can in most cases certainly be considered a
unilateral accident, that is, an accident whereby only the injurer can influence the accident risk. In that case, the economic model (Shavell, 1980b)
predicts that only strict liability will give the injurer an incentive to adopt
both an optimal activity level and to take efficient care. In situations where
the victim cannot influence the accident risk, strict liability seems to be
the first-best solution to give the potential polluter optimal incentives for
accident reduction (Pozzo, 1996). The basic model assumes that the judge
has accurate information on the amount of the damage. If courts err in
assessing damages, strict liability will lead to underdeterrence (so Cooter,
1984). Moreover, strict liability is efficient only if an injurer is always
held to fully pay for the consequences of the accident. If the injurer were
insolvent or if the judge were to underestimate the amount of the damage,
a negligence rule would be preferred if the judge could at least adequately
fix the optimal level of care, even if there were uncertainty concerning the
precise amount of the damage (Cooter, 1984). A final nuance on the choice
between negligence and strict liability is that specific problems may arise
if strict liability is combined with other features which may expand the
burden of liability on enterprises. This could more particularly be a shift of
the burden of proving causation (see Faure and Hartlief, 1998), joint and
several liability and high (punitive) damages for (non-pecuniary) losses.
Trebilcock (1987) indicated that it was especially because of these last-
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mentioned features that strict liability regimes in the US were experienced
as ‘crushing’. Hence, the final judgment on the efficiency of strict liability
for environmental harm may also depend upon these other issues, such as
causation and the magnitude of damages awarded.
In a few recent papers, some of these ideas are either tested, confirmed or
further developed. Endres and Bertram (2006) extend the basic Calabresi
and Brown model to a dynamic setting where tort law induces progress in
care technology. They examine dynamic incentives generated by alternative liability rules. Their general conclusion is that (with nuances) strict
liability does not suffer from distortions as a result of changes in a due
care standard (resulting from changes in technology) and therefore strict
liability is superior to negligence in the intertemporal context. An overview
of the literature concerning the incentive impacts of environmental liabilities is also provided by Earnhart (2004). In various papers Van Egteren
and Smith examine the difference between negligence and strict liability
in a setting where jurisdictions compete for firms that engage in environmentally risky behaviour. They conclude that (in different settings) strict
liability (weakly) dominates the negligence rule (Van Egteren and Smith,
2002; van Egteren, Smith and McAfee, 2004; and van Egteren, Smith and
Eckert, 2006).
10.5

The influence of regulation on liability

10.5.1 Criteria for regulation
Even though in this chapter, we focus on the deterrent effect of environmental liability and hence on the capacity of tort law to internalize environmental costs, the criteria advanced by Wittman (1977), Shavell (1984a,
1984b, 1987a) and by Kolstad, Ulen and Johnson (1990) have to be recalled
which indicate when liability rules alone will not provide a sufficient incentive for a firm to take efficient care. In the case of environmental risk, most
of these criteria point in the direction of ex ante regulation: information
can be obtained more easily by the regulator, there is an insolvency risk and
a serious risk of underdeterrence since no liability suit will be brought if,
for example, the damage is widespread. This literature indicates that there
is a strong case for controlling environmental harm through regulation.
In legal practice, regulation plays an important role in controlling environmental harm. Similar economic criteria for regulation are advanced in
Ogus’s book on regulation (1994, pp. 29–46).
10.5.2 Necessity of the combination
We just stated that according to Shavell’s criteria there is a strong argument to control the environmental risk through ex ante regulation (or
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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
(1992a, 1992b, 1996), Faure and Ruegg (1994) and Kolstad, Ulen and
Johnson (1990). See on these issues also Arcuri (2001), Burrows (1999),
Boyer and Porrini (2001, 2002), Faure (2007a), Ogus (2007) and Schmitz
(2000). Rose-Ackerman has 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
arguments in favour of ex ante regulation of the environment does not
mean that the tort system should not longer be used for its deterrent and
compensating functions. One reason to still rely on the tort system is that
the effectiveness of (environmental) regulation is dependent upon enforcement, which may be weak. In addition, the influence of lobby groups on
regulation can to some extent be overcome by combining safety regulation and liability rules. Moreover, safety regulation, for example emission standards in licences, can be quickly out of date, which also merits a
combination with tort rules. See also, on the necessity of adding tort law
to regulation, Cane (2002) and Hylton (2002).
10.5.3 Violation of regulation and liability
The question then arises whether a violation of a regulatory 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
as to avoid some parties who pose lower risks taking wasteful precautions
(Shavell, 1984a, pp. 365–6). 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).
10.5.4 Compliance with regulation and liability
A second question is whether following the conditions of regulation, often
laid down in a licence, excludes liability. This point of view is usually rejected
in most legal systems (Faure and Ruegg, 1984, pp. 55–6). The economic
rationale behind this rule is that if compliance with a regulatory standard
were to release the operator from liability, there would be no incentive to
invest in more care than the regulation asks for, even if additional care could
still reduce the expected accident costs beneficially (Shavell, 1984a, p. 365).
A second reason is that exposure to liability even in the case of compliance
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with regulatory standards may be an adequate remedy when too lenient
standards are set as a result of lobbying. Finally tort law can also be seen as
a ‘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 judges are allowed in
all cases to ‘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
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. See, on the
issue whether compliance with federal safety statues should have a justificative effect in state tort cases, A. Schwartz (2000).
10.5.5 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, 1992a, p. 128).
10.6 Damage and damages
Classic techniques for the valuation of damage will be hard to apply
when, for example, an entire ecosystem is endangered as a consequence of
certain emissions. Nevertheless a more 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 into 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.
Economists have established a variety of techniques for valuing environmental damage. One method is the so-called hedonic price technique.
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This is 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 for the affected
goods. It is then, for example, assumed that housing values would reflect
the variation in the quality of environmental goods. House prices can
be a function of natural surroundings such as the presence of parks and
forests. On that basis, an evaluation of environmental improvements
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) (for a critical analysis,
see Maler, 1977).
The alternative is to ask individuals to state their willingness to pay for
environmental improvement directly, using a survey questionnaire. This is
referred to as contingent valuation and is based on a hypothetical allocation procedure for the particular public good. This more direct approach
is based on, for example, Davis (1963), Bradford (1970) and Bohm (1971)
(for a comparison of both methods of analysis see Pommerehne, 1988).
There is a lot of discussion of contingent valuation in the US since it is
being used under some environmental laws (see, for a critical 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).
In order to evaluate the effectiveness of restoration of contaminated
sites, a concept of Net Environmental Benefit Analysis (NEBA) has been
developed. This technique measures the net environmental benefits in gains
attained by remediation minus the value of adverse environmental effects
caused by those actions (Efroymson et al., 2004). The damage assessment
and valuation under natural resources damages law in the US is extensively
discussed by Boyd (2003). An example of how such an economic valuation
of ecological losses is performed in practice is presented in a case study by
Chapman and Hanemann (2001).
A specific feature of environmental liability regimes, especially under
international conventions, is that the compensation due to victims is
limited through so-called financial caps. This is usually justified on insurance grounds. Nevertheless, these financial caps have been seriously criticized both in legal and in law and economics literature. Lawyers argue that
caps seriously limit the rights of victims to full compensation. From an
economic point of view, this is a problem 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 is lower than the potential magnitude
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of the accident, a problem of underdeterrence will arise. Moreover, insurability should not be an argument to introduce financial caps in environmental liability legislation. Liability can be unlimited and a possible duty
to insure may be limited to an uninsurable amount (Faure, 1995b).
10.7 Moving beyond the original polluter
The classic model of tort law assumes that it is only the polluter who directly
caused the environmental harm who will be held liable to compensate the
victim. However, in practice, many deviations from this rather straightforward principle can be found whereby others rather than the direct polluter are held liable and liability is therefore shifted to other actors who
may have some relationship to the pollution. The reason may be that the
original polluter either cannot be identified or is insolvent. In other cases,
there is uncertainty concerning the causal relationship between the damage
suffered by the victim and the activity of the polluter. All of these issues are
quite relevant in legal practice and therefore merit a brief discussion.
10.7.1 Causal uncertainty
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 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, 1980a; and Landes 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. Otherwise liability would be
experienced by the injurer as ‘crushing’ or, in economic terms, overdeterrence would take place. This would result if, in our example, the firm were
held liable to pay 100 percent damage even though there was only a 40
percent probability that his activity 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 contributes
to the accident risk, meaning that on the basis of statistical evidence, the
liability rule should be constructed in such a way that the polluter will never
be held liable for the background risk (which he did not cause), but only for
the so-called excess risk (the contribution of his activity to the risk). The
question then arises what kind of legal rule can respect these principles.
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Traditionally, there are two possible rules (for an overview, see Faure,
2003b and Faure and Bruggeman, 2007).
One possibility is to award 100 percent compensation to the victim once
a certain threshold is passed, for example a 50 percent probability of causation. This is called a threshold liability (see Miller, 2006). This rule, which
has been applied in the US for a long time, is considered to be inefficient
and also unjust since it forces a firm to compensate (at least partially) for
damage which it can never have caused from a statistical point of view. The
alternative is to translate the probability of causation by awarding the victim
a proportion of its damage (Bergkamp, 2001a). When there is a 40 percent
chance, as was the case in our example, that the harm was caused by the
tort, the victim will be awarded 40 percent of his loss. The advantage from
an efficiency point of view is that 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 have received nothing under a threshold
liability as the 50 percent threshold had not been passed. The threshold
liability is indeed an ‘all or nothing’ approach. Economic analysis generally
holds that only the proportional liability rule will give optimal incentives for
accident prevention (Landes and Posner, 1984; Robinson, 1985; Makdisi,
1989 and Faure, 1993). However, some scholars consider this probability
of causation approaches a lottery since even scientists would not be able
to make an accurate assessment of the probability that a certain activity
may cause certain damage (Estep, 1960 and Tribe, 1971). Tribe argued that
‘Mathematical evidence is more misleading than helpful’. Even though proportional liability seems to be more generally accepted now in many legal
systems (such as recently in the UK and in the Netherlands, both in asbestos
cases) there is also criticism (for example, by Nieuwenhuis, 2006).
10.7.2 Joint and several liability
An area which is closely related to the issue of causal uncertainty just discussed is the tendency to hold joint tortfeasors jointly and severally liable
for all the damage to which their behaviour might have contributed. The
reasons for doing so are well known. For the victim it is often difficult to
prove a clear causal link with the actions of one particular polluter. This
may sometimes lead to alleviations of the burden of proof or to holding
several insurers jointly and severally liable. The often debated superfund
regime under CERCLA is an example of such a joint and several liability
regime. The effects of a joint and several liability are obviously also that the
risk of insolvency is shifted to the injurer who will be sued by the victim.
Indeed, joint and several liability means that the victim can claim full compensation from one injurer, who can then exercise redress against the other
parties who contributed to the loss in proportion to their contribution.
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If, however, the other parties were all insolvent, the one injurer who was
the defendant would have to compensate for the total loss, including the
losses he has not caused. In addition, the risks of uncertainty concerning
the causal link are, under joint and several liability, also shifted to the one
injurer who is sued in the particular case. It is sufficient for the victim to sue
just one of the many potentially liable insurers and to claim full compensation. If the one injurer does not succeed in proving that others contributed
to the loss, the damage will ultimately fall on him.
Although an argument could be made in favour of joint and several
liability, namely that ex ante it should provide excellent incentives for
mutual monitoring of potential injurers, there seem to be disadvantages as
well. Joint and several liability may violate the principles of fair and efficient compensation which hold that an injurer should in principle only be
held liable to compensate in proportion to his contribution to the loss. The
effects on deterrence largely depend upon the legal regime chosen and upon
the insolvency of the injurers. The classic argument in this respect is made
by Tietenberg (1989).The effects of various systems of extended liability are
also examined by Boyd and Ingberman who argue that under certain conditions, extended liability may promote cost internalization, but that there
are serious drawbacks as well (Boyd and Ingberman, 2001). Some hold,
however, that joint and several liability may violate the principles of fair
and efficient compensation which hold that an injurer should in principle
only be held liable to compensate in the proportion to his contribution to the
loss (see in this respect Bergkamp, 2001a, who argues that joint and several
liability is both unfair and leads to over-deterrence). The law and economics literature generally holds that the effects on deterrence largely depend
upon the legal regime chosen and upon the (in)solvency of the injurers. A
detailed analysis of joint and several liability when all defendants are fully
solvent is provided in a classic paper by Kornhauser and Revesz (1989).
Later they refined their analysis for the case of limited solvency of the actors
involved (Kornhauser and Revesz, 1990). Hyde et al. considered regulation
of multiple polluters when individual emissions are unobservable (Hyde et
al., 2000). Feess and Hege (2002) propose a simple liability rule when several
agents are jointly responsible for monitoring a risky economic activity or
for certifying its security. Their rule does not require estimations of hypothetical accident scenarios or ex ante probabilities. Liability payments are
thus dependent only on the actual accident, so that the court can ignore the
impact of hypothetical accident scenarios (Feess and Hege, 2002).
Since one of the best-known cases of joint and several liability can be
found in CERCLA, which instituted the so-called superfund liability
regime, the joint and several liability of the so-called potentially responsible
parties (PRPs) is examined in many papers, inter alia by Sigman (2001) and
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by Kornhauser and Revesz (1994) in relation to the question of whether
joint and several liability encourages settlements. Whether joint and
several liability actually has positive effects on incentives for potentially
responsible parties regarding prevention remains unclear.
10.7.3 Channelling of liability
There is another feature of some environmental liability statutes and/or
conventions where again a deviation can be found from the principle that
only the injurer who caused the damage should be held fully liable for the
loss. This is the so-called channelling of liability. Whereas with joint and
several liability a victim can in principle claim full compensation from any
of the multiple injurers, channelling is in fact the reverse: under channelling, the liability is attached to one party who then becomes fully liable for
the damage. This channelling, indicating which party will be held liable
for the loss, is often exclusive, meaning that the victim can only sue the
‘channelled injurer’ and not another party who might have contributed to
the loss as well. Channelling can also be found in international conventions
concerning nuclear liability and oil pollution. In nuclear liability conventions, the liability is channelled to the licensee of a nuclear power plant; in
conventions concerning damage caused by marine oil pollution, there is
channelling to the tanker owner.
It has been argued that this channelling is inefficient because it has perverse effects on the incentives for care where the liability applies exclusively
to one operator (Vanden Borre, 1999). This is the case if channelling means
that victims no longer have the right to sue another party who could also
influence the accident risk. Excluding that third party from liability is inefficient since his incentives for prevention would be diluted. That effect is
obviously reduced if the licensee or operator who would be held liable still
has a right of recourse against the third party or if liability could be passed
on the basis of contract, for example. In that case, one could argue that the
liability is simply transferred and that such a reallocation complies with the
principles of the Coase theorem (Trebilcock and Winter, 1997). However,
this private reallocation of liability may not always be possible and some
of the conventions, moreover, even restrict the possibilities of a right
of recourse. Channelling can hence hardly be considered as an efficient
mechanism for the prevention of accidents.
10.7.4 Liability of lenders and producers
Many law and economics scholars have argued that environmental liability
should be extended beyond the liability of the ‘direct’ polluter. The most
important motivation for extending this environmental liability to, for
example, producers, contractors and victims is cost-internalization (Boyd
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and Ingberman, 2001). Extending liability to lenders has been defended on
economic grounds by Segerson (1993) and is applied in superfund clean-up
remedies in the US (Sigman, 1998; Boyer and Porrini, 2001, pp. 250–52).
The potential dangers of this extended environmental liability have also
been discussed by Boyd and Ingberman (1997a). The economic foundations for extending a liability rule to all producers that have the opportunity to engage in a risky activity are provided by Lewis and Sappington
(2001). The economics behind the concept of extended producer responsibility for waste has also been explained by Lidgren and Skogh (1996) and
in Faure and Skogh (2003, pp. 156–61).
10.8 Latency and retroactive liability
Very often one can observe that a long time elapses between the moment
that a tort (for example, an emission) occurs and the moment that the
damage manifests itself. This problem of a long time lapse between the
harmful event and the damage occurrence is known in the Anglo-American
literature as ‘latency’; in Europe, this problem is sometimes referred to as the
‘long tail risk’. This long time lapse can, by the way, not only be caused by
the technical feature that it takes a very long time before some risks manifest
themselves. In some cases, victims simply wait a long time before filing their
lawsuit or, when they do, legal procedures may take a long time as well. The
problem of legal transitions has been analysed in the law and economics
literature, more particularly by Kaplow (1986). Some of these issues play an
important role in determining the scope of environmental liability.
10.8.1 Retroactive liability?
Looking at the efficiency aspect first, one can relatively easily state that the
retroactive application of a new standard of care seems contrary to the principle that liability should provide incentives for correct behaviour in the
future. If suddenly a certain type of behaviour is considered to lead to liability ex post, whereas this was not the case ex ante, any finding of liability can
obviously never affect the incentives for that particular tortfeasor for the
future. Retroactive liability therefore does not seem to serve any purpose
as far as the prevention of accidents is concerned. It has been shown both
in the European (Faure and Fenn, 1999) and in the American context that
retroactive liability seems inefficient. Boyd and Kunreuther even held that
retroactive liability may weaken the incentive to take precautions against
future environmental costs (Boyd and Kunreuther, 1997).
Many examples of retroactive liability nevertheless exist. For example,
superfund liability under CERCLA is retroactive: potentially responsible
parties may be held liable for activities that took place well before superfund legislation entered into force (Sigman, 2001). The potential liability
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for remedying contaminated sites in Central and Eastern Europe also
limits the possibilities for privatization in those countries since potential
investors are scared away by the foresight of having to pay for the pollution of the past (Bluffstone and Panayotou, 2000). A similar conclusion
concerning the investor’s amount of information regarding the extent
of past environmental contamination (and the related clean-up costs)
and the investor’s willingness to pay for a particular enterprise in a bid
is also confirmed by Earnhart (2004). A distinction should, of course, be
made between retroactive liability on the one hand and liability for future
damage, for example future releases of greenhouse gases, on the other hand
(so thus Bode and Jung, 2006).
10.8.2 Changes in the level of care
A related but still somewhat different issue is how the law should react where
new risks emerge or when the standard of care increases (under negligence)
through changes in technology. It would be too easy simply to state that the
tortfeasor will only be held to comply with the ‘old’ standard of care and will
never be liable for risks which he could not foresee. Indeed, it has equally
been stated in the literature that the foresight that there may be liability ex
post will obviously provide incentives to obtain information about risk to
industrial operators (this point is extensively discussed in Shavell, 1992).
The fact that there may be ex post liability even if technology changes
is one of the powerful arguments made in law and economics in favour
of liability for so-called development risk. This should give an operator
appropriate incentives for investments in research to acquire information
about risk and about optimal technologies to prevent risk.
The question, however, arises whether this reasoning can also be used to
justify a retrospective change of a liability rule or changes in the standard
of care itself. The argument is hence a totally different one if not only
the nature of the risk, but the liability rule itself, changes. The economics
of tort law assume that future incentives for prevention will be affected,
given the legal regime in force. Hence, it is hard to argue that an ex post
change in the liability rule will positively affect the incentives for proper
behaviour which was not considered wrongful at all at the time when the
act was committed by the industrial operator. One can expect an operator
to assume that new risks may emerge, but hardly that the content of the
law will change. Requiring this would lead to an inefficiently high demand
for preventive measures and thus to over-deterrence. Hence, retrospective liability indeed seems problematic, taking into account the deterrent
function of tort law.
From this it follows that there is apparently a dilemma: on the one hand
it is obviously useful that the standard-setting process in civil law is seen
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as a process of learning whereby the standard of care is not static, but
changes dynamically over time (this argument has been stressed by Ott
and Schäfer, 1997 and by Endres and Bertram, 2006). It would obviously
be wrong to state that due care standards should never change. There
may be many reasons, for instance new technological insights, leading
judges to the efficient decision that a more stringent standard of care can
be applied. This new case law can, moreover, have an important signalling function for other parties in the market who can, after all, adapt
their future behaviour. But the question obviously arises what should
be done with the individual defendant in the particular case in which a
new standard of care is set. Should we sacrifice him for the benefit of a
more efficient standard in the future and make him retroactively liable
eventhough his behaviour was not considered wrongful at the time when
it was committed? A possible way out of this dilemma is to make clear
that the standard of care will become more stringent for future cases as
a result of changes in technology, but not to hold the defendant in the
individual case liable, assuming that the latter could not be aware of this
modified care standard.
This approach is known in the American literature as the ‘prospective
overruling’, meaning that a court follows an old duty of care in this particular case (with the result that there is no finding of liability), but announces
that it will follow a different decision in the future.
In sum, the discussion above makes it clear that in fact a distinction has
to be made (although the issues seem to be confused sometimes) between
on the one hand a retrospective application of a new liability regime and on
the other hand liability for development risks. A liability regime for risks
which are not yet known today is not necessarily inefficient, precisely since,
if this is known in advance, it will provide incentives to discover information on these new risks and on the optimal techniques to prevent the risk.
In other words: a liability for development risks is not inefficient as long
as it may positively influence incentives for prevention and as long as the
development risk liability is not a disguised retroactive liability. The state
of the art defence has also been addressed in the American context by Boyd
and Ingberman (1997b). They show that the ‘customary practice test’ tends
to induce inadequate safety, whereas the ‘technological advancement test’
tends to induce excessive safety.
10.9 Insurance of environmental liability
Obviously, within a discussion of compensation for environmental
damage, one should also discuss insurance aspects, since the central focus
of this chapter is on environmental liability. Hence, we shall merely summarize the most important research results related to the application of
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insurance theory to environmental damage. Insurability issues in general
have been discussed, among others, by Faure (1995a), Karten (1997) and
Zeckhauser (1996). See more generally, for an application of traditional
liability insurance to environmental liability, Abraham (1988), Kunreuther
and Freeman (2001) as well as Cousy (1995). The environmental damage
insurance in theory and practice is discussed by Faure (2002) and problems
with the insurance of environmental liability are discussed by Faure and
Grimeaud (2003) and Faure (2007d).
10.9.1 Moral hazard
First, one can note that the general principles underlying any insurance
cover must obviously be respected with environmental liability insurance
as well. Therefore the devices suggested by, for example, Shavell (1979)
must be taken into account. One of these devices consists of still exposing
the insured 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 necessary not only given the limited capacity of the individual
insurer, but also to control moral hazard). In addition, the insurer should
monitor the behaviour of his insured as much as possible, adapt the
premium accordingly and require specific preventive measures through
the policy conditions. Such optimal control of moral hazard obviously
requires information on the part of the insurer (Endres and Schwarze,
1991). This may require the specialization of insurers engaged 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 role of
insurance to promote sustainability, see Stahel (1997). Insurability issues
with respect to hazardous waste have been analysed in the contributions
in Kunreuther and Gowda (1990). If moral hazard is controlled optimally
through the use of the above-mentioned devices, the insured will again
behave as if no insurance coverage were available, with the advantage that
the disutility of risk is removed from him. The incentives for care-taking are
in that case no longer given by liability law since the threat to have to pay
compensation to a victim is shifted to the insurance company (Kunreuther
and Freeman, 2001, pp. 315–16). In case of insurance, the care-taking of
the injurer is achieved through appropriately adapting the policy conditions to the behaviour of the individual insured. This also explains that
liability insurance has a very important social function. Under liability
insurance, the insurer has to guarantee that the insured will take efficient
care and thus have an incentive to avoid accidents. This makes clear that
an appropriate control of moral hazard is not only in the interest of the
individual insurer, but also of society. If there were no efficient control of
moral hazard, insurance would on the whole do more harm than good.
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10.9.2 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).
This risk of adverse selection led – according to Priest (1987), but criticized
by Viscusi (1991) – to an insurance crisis in the US. Adverse selection will,
in other words, arise if potentially responsible parties fail to disclose their
true risk profile appropriately, which may endanger the narrowing of risk
pools. Rogge holds that in Belgium the financial capacity to insure will be
limited precisely because only bad risks will have a demand for insurance.
If this cannot be ‘compensated’ by good risks, an incurable adverse selection would remain (Rogge, 1997, p. 5). Thus ‘lack of demand has been
matched by lack of supply’ (Cowell, 1991, p. 327).
10.9.3 Latency and retroactive liability
Another problem we have already referred to (in Section 10.8.1) 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 totally unforeseeable the insurer will not be able to charge a premium ex
ante for the specific risk, nor can he require specific preventive mechanisms
or set aside reservations for potential losses. On the other hand, insurers
principally always 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 uncertainty problem (Kunreuther, Hogarth and
Meszaros, 1993).
Since latency problems will often arise in case of environmental liability, the insurer may want to protect himself against the risk of being held
liable today (maybe even on the basis of a retroactive application of new
standards) for risks that originated for example 15 or 20 years ago. One
possibility 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 technique, the insurer can
exclude the risk of being confronted with claims years after the period of
insurance cover. Hence, this ‘claims-made policy’ allows for an exclusion
of the so-called ‘long-tail risk’ which is typical in the case of environmental
liability with latency problems (Katzman, 1988; Hankey, 1994; Spier and
Haazen, 1996).
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10.9.4 Causal uncertainty
Another problem that may specifically arise in the case of environmental
liability insurance is causal uncertainty (also discussed in Section 10.7.1).
If, for example, a joint and several liability rule is used, this would mean
that the insurer would have to cover risks that were not even caused by his
insured. This may cause uninsurability, as has been shown by Abraham in
relation to insurance for superfund clean-ups in the US (Abraham, 1988).
A similar conclusion is reached by Katzman (1988) and by Bergkamp
(2001b). Unless a proportionate liability rule is followed, it is not possible
to cover a risk if that would mean that the insurer would not only cover
the damage of his own insured parties but also the damage that might
possibly have been caused by another party. These tendencies lead to
a liability on the part of enterprises for risks that they have not caused
themselves (in the case of causal uncertainty) or for risks that were not
foreseen at the time when the tort was committed (in the case of retrospective liability). They are largely caused by a hidden redistributive agenda:
the wish to provide victim protection no matter what it may cost. These
tendencies may be far more problematic from an insurability point of view
than the shift towards strict liability itself. Indeed, whereas we argued that
strict liability as such is insurable, this is no longer true if retrospective
liability is introduced or the risk of causal uncertainty is shifted to the
enterprise.
10.9.5 Compulsory insurance
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 compulsory insurance is extensively discussed in the literature (see also Faure
and Van den Bergh, 1989; 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.
The traditional economic argument in favour of a duty to insure (or
a duty to provide other financial guarantees) is usually the underdeterrence problem which could result from polluters being judgment-proof
(Shavell, 1986). By introducing a duty to purchase insurance coverage for
the amount of the expected loss, better results will be obtained than with
insolvency whereby the magnitude of the loss exceeds the injurer’s assets
(Kunreuther and Freeman, 2001, p. 316). An overview of economic criteria for compulsory insurance is provided by Faure (2006); an overview of
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financial techniques to guarantee financial assurance for environmental
obligations is provided by Boyd (2002).
10.9.6 Disaster insurance
Recently, there have been many studies that examine insurance in a related
area, more particularly natural disasters. The literature found that individuals generally have no adequate demand, for example for flood insurance
(Kunreuther, 1996; Zeckhauser, 1996, p. 135) or for earthquake insurance
(Kunreuther, Doherty and Kleffner, 1992). Empirical evidence shows that
individuals take an ‘it will not happen to me attitude’ (Kunreuther, 1996, p.
175; Epstein, 1996, p. 293; Zeckhauser, 1996, p. 115). The data reveal that in
Europe too, there is a serious lack of demand for disaster coverage (Schwarze
and Wagner, 2004). Some claim that this may be the case because victims
count on government relief, so that market failure becomes a self-fulfilling
prophecy as a result of misguided regulation (Epstein, 1996, p. 305).
Because of the bounded rationality problems (Kunreuther, 1996, p. 175),
many have argued that the perceived risk of hazards could be increased by
introducing a mandatory purchase of disaster coverage in addition to small
but likely losses (Slovic, Kunreuther and White, 2000, p. 15). Thus recently
many have proposed a mandatory type of disaster coverage (Schwarze and
Wagner, 2004; Priest, 1996, pp. 225–6 and Kunreuther, 2006). It is the type
of coverage which today exists inter alia in France (see Faure, 2007b and
2007c).
10.10 Other compensation mechanisms
Increasingly, a lot of attention is paid to other mechanisms that could
be used to cover environmental damage. Some believe that the insurance
problems mentioned above are so 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 stressed that
when the two policy goals of optimal prevention and optimal compensation have to be fulfilled, the policy maker 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, might 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 as far as possible be
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attributed to the one who caused the harm and a system of risk differentiation should be included in the financing system as well. 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.
Obviously, an alternative compensation mechanism for environmental
damage could take various forms. One possibility one could think of would
be mutual risk-sharing by operators. In the case of very technical risks,
operators might for instance have better information on the risk than an
insurance company or an administrative agency. Hence, the accident risk
could be reduced via an optimal mutual monitoring of the operators. There
has been wide 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&I Clubs), which are based on a mutual risk-sharing
between tanker owners (see, for example, Coghlin, 1984). Faure and Skogh
(1992) have argued that a risk-sharing agreement between nuclear power
plant operators could also lead to better monitoring and provide higher
amounts of compensation for victims than 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 funds are also advanced in some cases to cover the insolvency of insurance companies. These so-called guarantee funds usually
intervene when traditional insurance fails for some reason. In those cases,
a guarantee fund is usually applied in combination with traditional insurance; the fund then intervenes only, for example, when for some reason
there is no insurance cover (for the basic argument see Finsinger, 1996).
The third type of fund is a public 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 made liable, for example the degradation of a particular habitat caused by acid rain. Inevitably, the question
arises how the fund can be financed, 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 a tax should be introduced on the polluting
activity which could be used to finance the compensation fund. This was
basically the idea behind 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 a book
edited by Revesz and Stewart (1995). This book provides a valuable insight
into the economics of the superfund system, addressing issues such as the
applicable liability regime, the role of the insurance industry, clean-up
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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. 328–31). They also
discuss both compensation for oil pollution and nuclear liability, although
they rightly stress that the American Price-Anderson Act (on nuclear
liability) was largely motivated by a desire to allow 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
a fund difficult and expensive. An overview of alternative compensation
mechanisms for environmental damage is also provided by Radetzki and
Radetzki (2000) and by Faure (2004). In Europe, there are some experiments introducing environmental compensation funds on a rather small
scale (for an overview, see Bocken, 1987, 1988, 1990, 1991). Again, the
question of adequate compensation is now often raised in the context of a
related area to environmental liability, namely disaster relief. In practice,
governments often intervene either on ad hoc basis or through a structural
fund to provide relief for the victims of catastrophes. These solutions,
whereby public means are randomly used to compensate victims, have
been seriously criticized by law and economic scholars for being insufficiently capable of providing the same level of incentives for prevention
as risk differentiation under insurance (Epstein, 1996, p. 297; Priest, 1996;
Kaplow, 1991). Gron and Sykes (2002) similarly argue that a structural
compensation fund may send the wrong signal to the market: it will provide
them with few incentives to develop financial solutions themselves (see also
Endres, Ohl and Rundshagen, 2003, p. 290, who argue that disaster victims
can then free-ride on the state). In the words of Gollier: ‘Solidarity kills
market insurance’ (Gollier, 2005, p. 25).
Some have provided general overviews of alternative compensation
mechanisms, especially to deal with catastrophic (environmental) risks.
See in that respect, for example, Radetzki and Radetzki (2000) and Faure
(2004). Faure (2002 and 2007d) discusses particular shifts towards alternative compensation mechanisms for environmental damage, such as direct
environmental insurance and risk-sharing agreements.
10.11 Environmental federalism and environmental liability
There is a body of literature that generally discusses the application of
the economics of federalism to environmental issues. That literature is

M1734 - Faure TEXT.indd 269

27/1/09 16:12:54

270

Tort law and economics

discussed in the chapter on environmental regulation within the volume
of the Encyclopedia on regulation. Some papers also deal with the specific
question of whether environmental liability legislation should be shifted
to the central level within a federal structure (see, for example, Faure
and De Smedt, 2002). The general tenor of this literature is that harmonization may be indicated when transboundary externalities are at stake
that cannot otherwise be cured or when an incurable race-to-the-bottom
would emerge as a result of destructive competition between states to
attract industry with lenient environmental liability rules. Many have
applied these theoretical insights,for example to the question of whether
environmental liability should be harmonized within Europe. Van Egteren
and Smith (2001, 2002), Van Egteren, Smith and McAfee (2004) and Van
Egteren, Smith and Eckert (2006) examine these issues with respect to the
desirability of harmonization of environmental liability in the European
Union. They conclude that if jurisdictions were to delegate standard
setting to a central authority (as in the European Union), this would not
implement the socially optimal outcome. However, they also demonstrate
that if harmonization of environmental regulation were to be introduced,
it would make more sense if strict liability were used rather than a simple
negligence rule. Alberini and Frost (2007) conclude that the creation of
a European environmental liability regime in the European Union may
not necessarily negate the effects of country-specific liability regimes. This
complies with critical studies by Bergkamp (2000, 2001a, 2001b, 2001c, pp.
381–2, 2002 and 2005) who similarly argue that there are no reasons for
the harmonization of environmental liability within Europe.
Notwithstanding these warnings from law and economics scholars,
on 21 April 2004 Directive 2004/35/CE on Environmental Liability was
adopted. A few later studies critically review the Directive from a law
and economics perspective and more particularly concerning the question
whether environmental liability needed to be harmonized at a European
level (Bergkamp, 2005; De Smedt, 2007a and 2007b).
10.12 The nuclear risk
There are two types of environmental risks that deserve a short separate
treatment since there is some literature dealing specifically with nuclear
risks and oil pollution. Obviously, most of the problems addressed so far
apply to these two risks as well, so we shall simply report on some of 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, namely the low probability of an accident and the difficulties of probabilistic risk assessment in quantifying risk at nuclear power
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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.
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 typically unilateral (Faure, 1995b). Most
international conventions on nuclear liability also adopted a strict liability
rule. However, in many legal systems the compensation due to victims is
also statutorily limited to relatively 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).
As far as nuclear insurance is concerned, it should be mentioned that in
most legal systems, insurance is provided by national nuclear pools, which
have brought resources together on a non-competitive basis and offer
relatively low amounts for third-party insurance. This liability-insurance
scheme for the nuclear risk can to a large extent be explained as the result
of lobbying by the nuclear industry (Faure and Van den Bergh, 1990). The
conventions on 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 a risk-sharing agreement
whereby a mutual monitoring between plant operators would guarantee
prevention and higher amounts of compensation could be made available
(Faure and Skogh, 1992).
Vanden Borre has criticized the so-called channelling of liability. This
means that only the licensee of a nuclear power plant can be held liable for
the damage caused by a nuclear accident; the liability of all others who might
also have contributed to the nuclear risk is hence excluded (Vanden Borre,
1999). In his dissertation, Vanden Borre (2001) also criticizes the compensation system for nuclear risks in international conventions, arguing that
this leads to serious underdeterrence and undercompensation (Vanden
Borre, 2001). Vanden Borre has also compared the compensation for
nuclear accidents in international conventions with the compensation provided in the United States under the Price-Anderson Act and concludes
that the US Price-Anderson Act is, also from an economic perspective, to
be preferred to the international regime since Price-Anderson is no longer
based on government intervention and involves a second layer of compensation paid by the collectivity of all nuclear operators. Hence, substantially
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larger amounts are generated in the US than in the international regime
(Vanden Borre, 2007).
Recently, a similar conclusion was reached by Fiore (2007), who similarly argues in her dissertation that the current international regime of
compensation for damage caused by nuclear plants insufficiently internalizes the nuclear risk. This is due on the one hand to the financial limit (cap)
on the liability of the operator of a nuclear plant and on the other hand to
the fact that, in the international regime, there is a large amount of compensation provided by the state(s), which in fact amounts to a subsidy to
nuclear power. Earlier, it had also been argued with respect to the US PriceAnderson Act that the limit on the liability of nuclear operators in fact
constitutes a subsidy to the industry. Dubin and Rothwell (1990) valued
the amount of the subsidy under the Price-Anderson Act at $60,000,000
per reactor (and $22,000,000 following the 1988 amendments). Heyes and
Liston-Heyes (1998) criticized Dubin and Rothwell’s calculation and came
up with lower amounts.
Finally, it should also be mentioned that in the case of the nuclear risk
many problems of causal uncertainty will arise. Usually a probability
of causation formula is used 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 practice it 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).
10.13 Marine oil pollution
Marine oil pollution is also an issue which received attention in the literature, even before environmental problems were analysed at a general level.
Economists have always been interested in the question of 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 oil, the enforcement of pollution control regulations
and the risk associated with variance in spill size affect the oil transporters’
decisions concerning expenditures on measures for spill prevention. They
provide empirical data to support their theoretical analysis. Cohen (1987)
has followed up on their work by providing an optimal enforcement strategy to prevent oil spills. We can also point to a paper by Dunford (1992)
on the natural resource damages from oil spills that addresses the question
of under what kind of conditions there can be liability under the US Oil
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Pollution Act for natural resource damages. The recovery for economic
loss following 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 provide full
insurance for the fines which are imposed (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 a low
expected fine.
Furthermore, we can point to the fact that the liability regime for oil
pollution is governed by international conventions that have a similar legal
structure to the conventions on nuclear liability: strict liability with financial caps. Insurance is provided through the Protection and Indemnity
Clubs, mutual insurance companies of the ship-owning companies, which
is typically different from the nuclear liability sphere (see Bongaerts and
De Bièvre, 1987). These oil pools are not inefficient as such and costly
government regulations would not be able to improve efficiency to a large
degree (see Libecap and Wiggins, 1984; Ault and Ekelund, 1988, p. 75).
Another major difference from the nuclear liability regime is that in the
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
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).
Compensation for marine oil pollution under the US Oil Pollution Act
and more particularly the financial assurance mechanisms contained in this
Act are discussed by Boyd (2002, 2003).
Recently, some critical studies were produced concerning the financial
limit on the liability of the tanker owner and on the channelling of liability
to this tanker owner. For a general economic analysis of the international
oil pollution compensation regime, see Faure and Wang (2006). Also in the
dissertation by Hay (2006), a criticism was formulated on the limitation of
liability. Hay also shows that notwithstanding important adaptations in
the conventions, victims, more particularly after the Erika incident off the
coast of Brittany, still remained largely uncompensated.
An overview of the historical evolution of the international marine oil
pollution compensation regime is provided by Wang (2007) and the shifts
in this compensation regime are identified by Verheij (2007). An empirical analysis of these shifts is provided by Hendrickx (2007) who shows
that clean-up operations have become more expensive, more particularly
as a result of pressure from environmental groups and public opinion.
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Hendrickx also found that, for a higher proportion of spills, polluters
could not be identified. He suspects that, as a result of the strict liability
of the tanker owner, they might have improved their skills of concealing
their identity (Hendrickx, 2007, p. 257). Given the low liability limits and
the increased amount of compensation, Hendrickx equally concludes that
a larger proportion of the costs is borne by the International Oil Pollution
Compensation Fund. A general overview of vessel-sourced marine pollution (both regulation aiming at prevention and compensation) is provided
by Tan (2006).
10.14 Concluding remarks
The overview of the literature concerning environmental liability in this
chapter has, of course, had to be selective. We have mainly focused on
the law and economics literature and even there, it was impossible to be
comprehensive. Much more is published in the legal literature on environmental liability as well as in environmental economics dealing with the
same topic. Some topics could not be discussed at all within the limited
framework of this chapter (for example, the role of citizen suits), whereas
other topics could only be briefly touched upon (for example, lender
liability).
The overview provided in this chapter nevertheless shows that the
application of the general law and economics framework to environmental pollution issues and more particularly to environmental liability has
yielded rich results. Many studies apply the general framework of tort law
and economics provided in other chapters in this volume (for example,
concerning the choice between negligence and strict liability or concerning
causation) to environmental liability. In that sense, the environmental area
offers a suitable occasion for testing some of the hypotheses discussed in
other chapters.
One can indeed observe that in much of the literature refinements of
the traditional models have taken place in their application to specific
environmental problems. In addition, one can also observe that the
theoretical literature on environmental liability has developed strongly in
the past 25 years. As a result of these developments, law and economics
models have been refined to such an extent that they are much better
able to explain (descriptively) existing environmental liability schemes
or (normatively) to indicate which improvements are likely to improve
social welfare.
Moreover, whereas in some areas one often hears the criticism that
law and economics scholars are merely busy with technical refinements
to existing models, as far as the domain of environmental liability is concerned, it should be stressed that much of the theoretical developments
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in the literature are also quite relevant for actual environmental policy.
One therefore notices that many studies deal, for example, with a critical
evaluation of superfund legislation under CERCLA in the US or with the
question whether and, if so, how an environmental liability regime should
be shaped in Europe. Afterwards, ex post evaluations of those regimes
take place as well. Moreover, one also notices that both in the US and in
Europe, policy makers increasingly take the law and economics literature
in this domain into account. Even though this does, of course, not mean
that they will always listen to advice formulated by law and economics scholars, one observes that policy makers often have no difficulties
accepting that economics has a useful message on how an environmental
liability regime should be shaped. Whereas in domains like family law or
criminal law, there may still be opposition to the application of economic
notions, in the area of environmental liability, one notices to the contrary
that for policy makers it is quite natural to take the findings of law and
economics literature into account. Thus one could, for example, notice
that in Europe in documents preceding the Directive on Environmental
Liability explicit reference was made to the notion that an environmental
liability regime should provide potential polluters with incentives for
prevention.
Even though one can thus argue that this area of law and economics has
gone through a whole development and that there is now an abundant and
rich literature addressing various aspects of environmental liability, this,
of course, does not mean that there remains no work to be done. First of
all, at a theoretical level, there are various issues that undoubtedly merit
further research. For example, the particular circumstances under which
NGOs can play a role in environmental liability suits certainly deserves
more attention. One can easily see the benefits of citizen suits, but there
may be particular drawbacks as well. Hence, criteria should be developed
to indicate under what circumstances citizen suits can play a positive role
in the enforcement of environmental liability rules.
Even though it would be easy to list more topics that need further theoretical research, it is probably more important to focus future research on
empirical work as well. Even though environmental liability is again an
area where there is probably relatively more empirical work than in some
other areas of law and economics, still more could undoubtedly be done.
For example, questions still arise as to the precise way in which liability
rules affect the behaviour of firms in their decision to invest more in care
technology. Even though we have indicated that much empirical literature
exists in that respect, many studies are of North American origin and much
more could be done in this respect in Asia and Europe as well. Moreover,
these empirical studies should also pay attention to the way in which
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compensation mechanisms such as insurance affect the behaviour of firms.
Particular attention in that respect should also be given to the fact that (at
least in Europe) insurance companies apparently make less effort to differentiate risk than economic theory would predict. The question, of course,
arises why this is the case and what the effects of this phenomenon are on
the behaviour of firms. Only if more information becomes available on the
actual reactions of polluters to changes in liability rules and compensation
mechanisms will it also be possible to fine-tune legal rules in such a way that
they can often play an optimal role in providing polluters with incentives
for the prevention of environmental harm.
Finally, even though we have indicated that environmental liability is
an area where policy makers already pay a lot of attention to the lessons
from law and economics theory, more could still be done, more particularly
at the level of implementation. It is surprising to notice that, for example
as far as natural disasters are concerned, some European countries (like
Germany, Italy or the Netherlands) apparently prefer to spend large parts
of the public budget on random compensation of victims rather than securing facilitative strategies which would stimulate the efficient functioning of
insurance markets. Also, it remains remarkable that, at the international
level, the nuclear industry still enjoys the same protection as 40 years ago
when the nuclear industry was at the beginning of its development and
was awarded broad protection (through financial limits) in international
conventions. Now that as a result of climate change more countries may
be seduced to increase the use of nuclear power, governments may listen
more seriously to the lesson from economic theory, namely that nuclear
operators too should be forced to internalize the social costs resulting
from their activities. The American Price-Anderson Act shows, moreover, that without government subsidy and with a risk-sharing agreement
between nuclear operators, much larger amounts of compensation could
be generated which would come much closer to realistic compensation
amounts than under the international regime. Also the above-mentioned
phenomenon of climate change may pose interesting challenges for law
and economics scholars. Within the context of this contribution, we refer
more particularly to a recent tendency in the literature to examine something which many held impossible, namely the application of liability
rules to climate change. Even though this may still pose serious problems
(Grossman, 2003; Faure and Nollkaemper, 2007; Tol and Verheyen, 2004;
Verheyen, 2005; Spier, 2006), it is an issue which is receiving increasing
attention and which may well dominate the research agenda for law and
economics scholars interested in environmental liability in the decades to
come.
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