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2.1. Introduction.

Ruling on torts is one of the central issues of any legal system, starting from general

statements about the conditions under which a victim of a harmful event is entitled to obtain

compensation.

Arising from the Roman lex Aquilia3, different legal systems have been developed in

Europe with respect to torts. English law has followed the Roman approach in retaining

specific heads of tortious liability for circumscribed torts, while French law encompasses one

general clause applicable to all torts. German tradition steers somewhat in between the

English conception of torts and the French unified vision of tort; the German civil code does

not include a general clause for torts but lists only three major heads of tort liability.

The judge-made-law principle has spurred a certain degree of homogeneity amongst

countries within the common-law tradition, whilst codification has created a richer variety of

solutions. Nevertheless, a comparison of the different rules enforced in civil-law countries

unveils a predominant conformation to either French or German tradition or a mix of the two.

This can be verified also for countries of socialist tradition.

More than differences in legal techniques, we want to underline similarities, in order to

provide a common ground for the application of an economic analysis of tort law. The results

obtained can be used at a further stage to test the efficiency of specific national solutions and

even of the original Roman formants.

The civil codes consider tort(s) as a source of obligation, a broad category of iuris

vincula quibus necessitate adstringimur alicuius solvendae rei, which encompasses also

contracts. If the legal requirements are fulfilled, the injurer (or even a different subject singled

out by the law) ought to compensate the victim. The measure of the compensation depends on

the magnitude of the harm, which is the first element of tort liability. A second common

element is fault. Together with an increasing number of cases of no-fault liability, the no-

liability-without-fault principle is present in any modern legal tradition, often based on

general and even vague standards (bonus pater familias’ behaviour, bonos mores), but

sometimes laying on more precisely defined requirements. Moreover, an analysis of causation

is generally required, only the harm caused by the injurer leads to compensation. The legal

definition of causation is one of the most controversial issues in tort-law theory; we will

suggest an economic approach to that.

                                                          
3 Probably datable around 287 BC, the lex Aquilia provided the cornerstone for the modern tort liability systems.
For a view on the continuity of legal ideas on civil liability over centuries see Parisi (1994).
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Before being ushered into a three-headed economic model for tort law, some preliminary

questions should be addressed. First we have to clarify the ends tort law serves, which means

giving an economic foundation for the legal principle of compensation. We will show that the

main goal of tort law is to give parties appropriate incentives to internalise externalities,

insofar as tort law should allocate the risk to the one who can translate it into cost (Trimarchi,

1959a and 1967), both with respect to precaution to be taken (section 3) and information to be

acquired (section 9). When tort law alone is proved to be insufficient, efficient incentives

toward optimal precaution are to be provided by other means (section 10). We will discuss

also the goals of optimal risk sharing and minimising administrative cost in sections 11 and

12.

A second important issue is the comparison of tort law with other means for internalising

externalities, namely property rights and inalienability (section 4). The last part of the chapter

is devoted to the analysis of specific issues (section 13).

2.2. Goals of a tort law system: incentives towards optimal precaution, the basic model.

A first intuitive end of tort law is to compensate the victims for losses due to accidents. This is

indeed an important issue but is not the central one. It has been shown that tort law is a very

expensive means of compensating harms, because it involves high cost due to the functioning

of the judicial system; insurance, to the contrary, is much cheaper and much quicker a system

(Shavell, 1987, at 263), so that, if the only goal is to compensate victims, a victims’ first party

insurance is to be preferred over tort liability4. Moreover, the cost of insurance can be paid by

the potential injurers, shared among potential victims or financed by taxpayers, in order to

redistribute the costs (McEwin, 2000).

On the contrary, the main reason of the introduction of tort law is the need to give the

injurer appropriate incentives to avoid the accident, i.e. internalise the externalities. To make

this point clearer consider two individuals involved in an accident. Iris is the injurer, the one

who does not suffer harm and is carrying out an activity. Victoria is the victim. She suffers

harm because of Iris’ activity and she cannot do anything to avoid it, while Iris can act

carefully in order to reduce the probability of an accident happening.

This is a very general situation. A bus driver is a potential injurer and his passengers are

potential victims; the latter can drive at a lower speed in order to reduce the probability of an

accident. A physician is a potential injurer and his patient a potential victim; the physician can

take more precaution in choosing the therapy for the patient in order to limit the likelihood of

errors. The owner of a chemical plant is a potential injurer and a farmer living nearby is a
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potential victim; the chemical plant can be checked more frequently in order to lower the

probability of accidental pollution.

The first aspect to be noticed is that in all those situations the injurer decides on the level

of precaution to take (speed, accuracy, controlling) and bears the costs of such a decision. The

victim bears the benefits (reduction in the probability of an accident5). The benefits (of

precaution) are external with respect to the decision (on how much precaution). If the same

person bears cost and benefit of his own decision, then he will decide optimally. On the

contrary, when either costs or benefits are external, the decision will not take into account all

the costs and benefits involved and, hence, will not be optimal.

The main goal of tort law is to internalise the externalities in order to enhance optimal

decisions on the level of precaution. This statement is to be formalised. Our model includes

two utility-maximising, risk-neutral and perfectly informed6 agents: the injurer and the victim.

The injurer acts and decides how much precaution to take. The victim is passive7 and,

depending on the injurer’s decision, faces the probability of having an accident and, hence,

suffering harm denoted as H. Figure 1 displays this situation. On the horizontal axis is

measured the level of precaution, x8, and on the vertical axis the costs associated with each

level of precaution.

The line denoted as c(x)9 shows the cost for the injurer. The more precaution he takes, the

more he spends. Lowering the speed costs time to a car driver, checking up a patient costs

time to a physician, increasing the number of controls in a chemical plant is costly for the

owner.

The curve denoted as p(x)H shows the cost for the victim of an accident. Of course, after

an accident has happened, the victim suffers the harm H, but we look at the accident ex ante,

and denote the ex ante measure of the cost of the accident as ‘expected accident cost’. The

expected accident cost is given by the probability of an accident occurring, p(x), times the

magnitude of the harm, H10. If the injurer does not take enough precaution a harm H will take

place with probability p(x). The more precaution the injurer takes, the less probable is the

                                                                                                                                                                     
4 This solution has been adopted in New Zealand in 1974.
5 See note 10 infra.
6 The assumptions of risk-neutrality and perfect information will be implicitly relaxed in the following sections.
7 This does not need to be always the case; in section 5, we will account for different accident types.
8 x=[0, ∞).
9 We will make several assumptions on the functional form, which are standard in the literature on tort law and
economics, see Shavell (1987) and Landes and Posner (1987). c(x)=[0, ∞), c’(x)>0, c’’(x)≥0.
10 p(x)=[0, 1], p’(x)<0, p’’(x)>0. For simplicity, the harm, H, is supposed to be exogenous. The analysis does not
change if we relax this assumption, but gets more complex. So we simplistically assume that the injurer can reduce
the probability of an accident by taking more precaution, but cannot do anything about the magnitude of the harm.
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accident, as shown in figure 1. So, the benefit of the injurer’s decision about the level of

precaution consists of a reduction in the expected accident cost, and is gained by the victim11.

What is the best outcome for the injurer? His cost increases as the level of precaution

increases. He will spend the smallest amount of money if he takes no precaution at all. This

will result in a highly probable accident for the victim12.

What is the best outcome for the victim? The victim would prefer the injurer to take as

much precaution as possible in order to lower the probability of having an accident nearly to

zero. This will result in an extremely high cost of precaution for the injurer13.

Which is the most efficient solution: no precaution, full precaution or something in

between?

To answer this question, imagine that a physician is choosing a therapy for herself or that

the owner of a chemical plant is also the owner of the farm nearby. Which level of precaution

will he choose? In these cases the same individual bears both the cost of taking precautions

and the benefit of taking precaution (a reduction in the expected accident cost). To each level

of precaution, x, corresponds a certain cost of precaution and a certain expected accident cost,

by adding them together we obtain the total cost that the physician or the owner of the

chemical plant have to bear. The best decision is to choose the level of precaution x*, which

corresponds to the lowest total cost14. We can conclude that if an individual has to bear the

total cost, he will choose the level of precaution x*, which is indeed something in between the

two extremes, no precaution at all and full precaution.

Since there is not any other cost involved in this simple model, the sum of the cost of

precaution and of the expected accident cost is also equal to the social cost of an accident, that

is what society spends in total for an accident; therefore, x* is the socially optimal level of

precaution, because it minimises the sum of the cost of precaution and the expected accident

cost and, hence, the social cost. This is the most efficient solution to the problem of how

much precaution the injurer should take.

Therefore, the main goal of the tort-law system giving the injurer appropriate incentives

to avoid the accident, i.e. internalise the externalities, can be specified as follows: the tort-law

system should give the injurer incentives to take the x* level of precaution.

In addition the tort law systems gives parties incentives to acquire information about the

accident. With respect to risk, the tort law system should enhance an optimal allocation of the

risk between victim and injurer, but this goal can be reached via insurance. With respect to

                                                          
11 Parties maximise their own utility.
12 In figure 1, no precaution is the point where x=0, and corresponds to c(x)=0 and p(x)H≤H, since p(0)≤1.
13 The maximal precaution is given by x=∞, and corresponds to c(x)=∞ and p(x)H=0.
14 The optimal level of precaution x* is the level of precaution which solves )]()([min xcHxp

x
+ ; the minimum is
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transaction costs, the goal of the tort law system is to minimize the administrative cost

associated with the functioning of the system itself (mainly the costs of courts and lawyers

and the indirect costs borne by litigants). The first formulation of the ends of liability in those

terms is due to Calabresi (1970), while the formalisation of an economic model of accidents

goes back to Brown (1973). We will focus on incentives toward optimal precaution and

discuss the other aspects aside.

2.3. Why do we have tort law? Between property rights and inalienability.

The Coase theorem (Coase, 1960) shows that if parties are allowed to negotiate, no matter

what is the rule in force, they will reach an efficient allocation of resources. Applied to our

example the Coasian result would be the injurer’s choosing the optimal level of precaution,

x*, independently from the liability rule in force.

However, the Coase theorem applies only if there are no transaction costs. In the case of

accidents, transaction costs are intuitively very high. First of all, the parties potentially

involved are more than two, not all of them identifiable exactly ex ante. A car driver should

negotiate his speed with all the pedestrians he might spot during his trips; a physician should

negotiate his accuracy with all his patients. Moreover, the cost of acquiring the relevant

information for the bargaining can be high. Therefore, giving a sort of ‘right to create risk’ to

potential injurers or a ‘right to be free from risk’ to the potential victims and then leaving

room to bargain does not guarantee an efficient outcome. Because the parties cannot

negotiate, the outcome would be no precaution in the former case and too high a level of

precaution15 in the latter.

While property rights are protected against unwanted takings ex ante (Dworkin, 1975),

tort law allows potential injurer to create risk, but obliges them to internalise that cost by

imposing compensation for victims ex post (Krauss, 2000, see also Kaplow and Shavell,

1996b).

If negotiation fails, a completely different solution is to allocate the rights and forbid

negotiation. This is the case for many situations in which bargaining would be likely to

produce undesirable effects (Rose-Ackerman, 1985, Radin, 1987). Many transactions on

constitutional rights are forbidden by law (inalienability), because a rational party would

never do it. Sometimes the law allows donation but not selling. This has, however, a cost. If

the (dangerous) activity is likely to produce a benefit bigger than the risk of accidents, the

cost of banning is given by the loss of such a benefit.

                                                                                                                                                                     
given by p’(x)H+c’(x)=0, since that is a strictly concave function, because p’’(x)>0 and c’’(x)≥0.
15 In section 7 it will be shown that stopping the activity is an extreme form of precaution.
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There are indeed many situations in which both inalienability and property rights are

unsuitable solutions. In those cases, the ideal would be to give the injurer appropriate

incentives to act ‘as if’ he had to bear the total social cost. This is the goal of tort law, an

intermediate solution between the two extremes. Tort law is therefore justified when

bargaining is not possible because of too high transaction costs and banning is too severe a

sanction to be imposed on profitable activity (Calabresi and Melamed, 1972).

Inalienability mainly consists of unenforceability of transactions regarding certain rights,

and is indeed a form of regulation (Ogus, 1994, at 258). Other forms of regulation are often

paired with a tort liability system or are a substitute for it, when it does not produce efficient

results (Shavell, 1984 and 1987). The topic is interesting but exceeds the scope of this

chapter.

2.4. Accident types.

Before going into the analysis of legal rules, we have to give a precise classification of

accident types. In the simple model we have described, we defined the injurer as that

individual who does not suffer harm in an accident and the victim as that individual who does

suffer harm; we will maintain this simple assumption of only two-party accidents for

simplicity. In the same model we considered the situation in which only the injurer can take

precautions in order to avoid the accident. This is just one of several different cases.

In a two-party accident there are two fundamental possibilities. The first is when both

parties have to take precaution in order to avoid the accident (bilateral precaution). The

second is given by situations in which either party has to take precaution (alternative

precaution). In this case if both parties take precaution there is a waste of precaution cost,

since one party’s precaution would have been already enough. A particular and common case

of alternative precaution is unilateral precaution. As in alternative precaution one party’s

precaution is enough to prevent the accident16; however only one party has the actual

possibility of avoiding the accident17. The unilateral precaution case is the simplest; therefore,

we will start from this case while describing specific legal rules.

It is important to underline that we defined as injurer the party who does not suffer harm,

and as victim the other party. This has nothing to do with the question about which party has

the possibility of avoiding the accident; we will denote that party as avoider. In unilateral-

                                                          
16 Since we are using continuous variables and since the optimum is not a complete reduction of the probability of
accidents, this statement has to be intended in the sense that the marginal contribution of the other party’s
precaution to the reduction of the probability of accidents is zero.
17 Impossibility to take precaution has to be intended in economic terms: the precaution cost is always higher than
the expected accident cost.
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precaution cases there is only one avoider; in alternative precaution cases both parties are

avoiders, but one of them will be the least-cost avoider: the one who could avoid the accident

at the least cost; in bilateral-precaution cases there are two avoiders as well, both necessary in

order to prevent the accident from occurring. The case analysed in the basic model above is a

unilateral-precaution accident where the injurer is the avoider.

2.5. Elements of tort liability.

We have seen that efficiency means the minimisation of the social cost and that this is given

by a level of precaution we denoted as x*: The tort law system should provide parties with the

right incentives to choose such a level of precaution. Different legal rules will be analysed and

checked whether they are efficient or not.

The present section will be organised as follows. We will discuss the three elements of

tort liability in this order: harm, cause and fault. In each subsection we will analyse whether

the legal rules give incentives to parties toward an efficient precaution. In the subsection

dealing with fault the two fundamental theorems of tort law and economics will be presented:

the efficiency-equivalence theorem and the activity-level theorem.

2.5.A. Harm
The discussion about harm encompasses two different aspects. On the one hand, the harm is a

condition for the duty of paying damages; on the other hand, the harm is a measure for the

magnitude of the damages to be paid. In other words we can set two basic questions: Does the

injurer have to pay damages to the victim? And how much?

With respect to the first question the harm is a necessary condition for the victim to be

entitled to compensation. If there is not any harm there is not any liability. In economic terms

harm is whatever decreases the wealth of the victim: someone damages his car, wounds his

nose, kills his most loved pet. However, not every harm leads to tort liability. Firms in a

competitive market can daily harm each other by attracting consumers but they are not

brought to court; parents can punish their children for not studying enough. Legal doctrines

sometimes define the harm to be compensated as unjust, or contrary to the law; economics

looks at the harm from a social point of view, harm has to be compensated only if it consists

of a social loss.

Competition law provides a good example. Competitors individually harm each other,

one’s better product causes a decrease in the others’ profits, but competition leads to a social

gain due (synthetically) to better quality and lower prices, so that this reciprocal harm is not

also a social harm: the total wealth increases because of competition. On the contrary, certain
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ways of competing are forbidden by the law; for instance, a big firm might be sanctioned for

fixing the price at such a low level that the other small firms are driven out of the market.

From an economic point of view such behaviour reduces competition by limiting the number

of firms on the market and, hence, it is to be considered a social harm.

We now turn towards the second question: how much does the injurer have to pay? The

measure of the damages paid by the injurer is to be considered in two respects: it influences

the incentives for the injurer to take optimal care and it determines who bears the risk of an

accident (Arlen, 2000). For both concerns damages exactly equal to the harm are defined as

perfectly compensatory.

In the simple model described perfect compensation makes the injurer internalise

completely the expected accidents cost and, therefore, act efficiently. In the course of the

discussion we will analyse cases in which damages are over compensatory (punitive

damages).

From the victim’s side, since perfect compensation means him being entitled to a

compensation exactly equal to the harm, he is indifferent between not having an accident and

having an accident but being compensated. The risk of the accident is borne by the injurer.

Perfect compensation is easily defined for market goods. However, not every accident

causes easily measurable harm. If the goods do not have a market value, it is not possible to

apply a direct correspondence, since the compensation is always monetary. The criterion here

is that the victim should receive an amount of money, which compensates him as if the

accident had never occurred, so that the victim’s wealth before the accident is exactly equal to

his wealth after it. This is an ex post criterion, and it is indeed difficult to apply in the case of

death and serious physical injury.

A different solution is to evaluate the harm on the base of what the victim would have

been willing to pay ex ante to be free of the risk of accident.

Both criteria give an evaluation of what the victim should receive to be fully

compensated. On the other hand, the magnitude of damages awarded influences the size of the

incentives given to the injurer. In this respect, perfectly compensatory damages make the

injurer perfectly internalise the cost of the accident. However, we will see while discussing

the effect of errors that also under compensatory damages can give injurers efficient

incentives under a negligence rule.
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2.5.B. Cause
The second element of tort liability is the cause: the harm has to be connected by the means of

a causal chain to an act of the injurer18.

Early law and economic analysis rejected the requirement of causation as an autonomous

element of liability following Coase’s view, describing the mutual nature of harm, in which

both the victim and the injurer are necessary (Ben-Shahar, 2000). In causal terms, the

presence of the victim is equally necessary as the injurer’s wrongful conduct for the accident

to take place, so that both are to be considered as the cause of the accident. In this view the

only determinant of civil liability is inefficient behaviour (Coase, 1960, Brown, 1973).

Under these premises, an economic description of causation has been successfully

attempted (Landes and Posner, 1983). An analysis on causation restricts the cases in which

liability is applied, defined as scope of liability. Liability is not applicable when the injurer’s

behaviour is found not to have raised the probability of an accident, in the sense that, all other

things being equal, had the injurer acted differently, the accident would have happened with

the same probability. It follows that the application of the tort-law incentive to the injurer

does not produce a reduction in the expected accident cost.

The concept of causation here applied is the prospective (ex ante) cause: before an

accident occurs we address the question whether the injurer’s conduct raises the probability of

the accident. This concept is different and narrower than the retrospective (ex post) cause:

after the accident has occurred, we address the question whether the accident would have

occurred had the injurer behaved differently. The latter is a simple but-for test: the injurer is

considered to have caused the accidents, which would not have occurred without his action. In

the former we consider not only the fact that an accident has happened, but also the

probability that a similar accident would have happened under different circumstances

(Shavell, 1980b).

The restriction of the scope of liability to the accident actually caused by the injurer

serves two goals. First, it reduces the administrative cost of the tort law system, by limiting

the number of cases in which liability is applicable. Second, it excludes from the application

of liability all the cases in which the injurers’ precaution would not have affected the

likelihood of an accident, and, hence, would have been a waste of resources. By avoiding

injurers’ over precaution, the restriction of the scope of liability enhances efficiency in the tort

law system. An over-restriction, however, would have the opposite effect of spurring injurers’

under precaution (Shavell, 1980b).

                                                          
18 For a comparative approach see Honoré (1971).
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In the following we will examine the effect of the requirement of causation in the case of

negligence rules, with specific reference to the interaction of the requirements of cause and

fault.

2.5.C. Fault
The third element of tort liability is fault. Here I will give just a definition of such a

requirement, leaving the description of fault-based rules to the next section. In the basic

model we have built up, one party chooses the level of precaution to be taken, so that the

decision about how much precaution to take is completely left to him. By introducing the

requirement of fault, the legal system intervenes in such a decision, by setting a due level of

precaution, that we denote as xd; for instance, a speed limit. If the party takes less than the due

level of precaution he is considered to be negligent and tort liability applies, if the party takes

precautions equal to or more than the due level, he is considered to be careful and tort liability

does not apply.

While the requirements of harm and cause are always present in the case of tort liability,

the analysis of fault is not required for every rule. We will see why and in what cases we need

to introduce such a requirement and how it reacts with differences in accident types.

2.6. Liability rules.

2.6.A. Strict liability and no liability
The Roman lex Aquilia was a no-fault liability rule: in the presence of harm (and, implicitly,

cause) the injurer has to pay damages to the victim (strict liability). Modern legal systems are

more fault oriented and strict liability is seen as an exception to the norm; moreover no legal

tradition defines another specific liability rule, which is a mirror image of strict liability: no

liability.  No liability is not a rule in the legal sense, because it is not a source of obligation

for the injurer to pay damages, but it is indeed a tort law rule in an economic sense, because,

as strict liability does, it allocates the loss due to an accident (Landes and Posner, 1987, at

62). While strict liability allocates the losses to the injurer by entitling the victim to

compensation, no liability allocates the losses to the victim, by denying the right to

compensation.

No liability and strict liability are the simplest rules, they do not encompass the

requirement of fault and on them it is possible to build up a consistent description of the

existent rules about tort. This procedure may look far from the legal reality, but enhances a
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better systematisation of the different legal solutions into an economic framework. Those

simple rules will be tested against different accident types, already described.

In the case of unilateral precaution, the avoider can be either the injurer or the victim. If

the avoider is the injurer, strict liability, by allocating to the injurer the loss due to the

accident, achieves an efficient result. Indeed, the injurer has to bear both the cost of

precaution and the expected accident cost and, hence, he will minimise the sum of those costs;

we have already seen that the level of precaution which minimises the social cost (the sum of

precaution cost and expected accident cost) is the efficient level of precaution (see figure 1).

On the contrary, no liability does not achieve an efficient result because it makes the victim

bear the expected accident cost, while the injurer (the avoider, in this case) bears the cost of

taking precaution. If the injurer does not have to pay damages, his choice will be no

precaution at all, which is an inefficient result.

On the other hand, if the avoider is the victim the rule of strict liability is inefficient

while the rule of no liability is efficient. In this case the victim has the possibility of avoiding

the accident and bears the cost of taking precaution, while the injurer cannot do anything at

all. Strict liability results in the victim being perfectly compensated for the accident by the

injurer, whatever level of precaution he takes, so that he has an incentive not to take

precaution in order to minimise the precaution cost. On the contrary, no liability makes the

victim bear also the expected accident cost, so that he will choose the level of precaution,

which minimises the sum of expected accident cost and precaution cost, and that is efficient.

It is clear that strict liability and no liability can give incentives to take efficient

precaution only to one party, respectively either the injurer or the victim. Strict liability will

fail to produce an efficient outcome when the avoider is the victim, and no liability will fail

when the avoider is the injurer.

With respect to alternative precaution, the result is slightly different. While in the case of

unilateral precaution, if the tort law system fails to target the avoider, he will take no

precaution at all, in the case of alternative care either party can take precaution, therefore,

hitting the party which is not the least cost avoider will result in a less than efficient

precaution level and a too high cost of precaution, as shown in figure 2.

In the case of bilateral precaution both strict liability and no liability always fail, because

neither rule can simultaneously give both parties incentives to take precaution.

Strict liability and no liability can give efficient results only in the case of unilateral or

alternative precaution, provided that the incentive stream be directed toward the (least cost)

avoider; in bilateral-precaution situations a different rule is needed, capable of creating an

incentive stream for both parties at the same time.
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2.6.B. Precaution under negligence rules: care and activity level
In order to enhance efficiency also in the case of bilateral precaution, fault is introduced as an

element of tort liability. Introducing fault means setting a due level of precaution, defined by

the legislator or by the judge. In principle, the due level of precaution, xd, should be equal to

the efficient level of precaution, x*, we will assume this equality and later on we will relax

such an assumption.

Under strict liability and no liability the judge decides the case on the base of harm and

cause, and does not control whether the level of precaution actually taken by the parties was

efficient or not. On the contrary, under any negligence rule the judge has to perform such a

test, by confronting the level of precaution actually taken by the parties with the due level of

precaution. This increases the administrative cost of the trial and generates some major

complexities.

In the model we described precaution as a continuous variable, but in reality it can

assume a variety of forms. In order to avoid being hit by a car, a pedestrian can take different

types of precaution; he can walk only on the pavement, can look several times to the left and

to the right before crossing the street, can refrain from going out during the night or when the

traffic is heavy, can even decide to take a bus or not to go out at all. Some forms of precaution

are easily observable ex post, when the accident has occurred and the case has come to court,

but some others are very difficult, or even impossible to assess and to compare with the legal

standard of precaution. The judge can easily declare that the pedestrian was at fault because

he should have crossed the street at the zebra crossing, but it would be difficult to declare that

the pedestrian should have taken a bus or stayed home.

A similar example can be performed with respect to a chemical plant owner who has to

decide on several variables influencing the likelihood of having an accident, training of the

employees, safety equipment, technology, working hours, and so forth. Clearly, not all these

variables are observable for the judge. Intuitively, individuals will prefer to invest in

observable precaution in order to avoid being declared at fault and refrain from unobservable-

precaution investments. We will soon clarify this statement.

We denote as care every observable precaution and as activity level any unobservable

precaution. The concept of activity level includes not only the number of times we repeat a

certain action (how many times a week one drives one’s car or how many bicycles a factory

produces) but also any other kind of precaution which cannot be observed ex post. With the

general term of precaution we denote both care and activity level. It is clear that the level of

precaution required for the judgement on fault is by definition a due level of care, the activity

level not being possible to check.
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Therefore, the introduction of the concept of fault creates a distinction between care and

activity level, which does not exist under strict liability and no liability, and generates a

problem: some kinds of precautions (the activity level) are left out.

2.6.C. The negligence rules: simple negligence
The requirement of fault can be introduced both into a no liability rule and into a strict

liability rule. In both cases the analysis on fault can be performed either on only one or on

both parties. The simplest case is simple negligence, a no-liability-based negligence rule

where the requirement of fault is only on the injurer.

Under simple negligence if the injurer is negligent, that is if he does not take at least as

much care as the due level, he has to pay damages to the victim. On the contrary, if the injurer

is careful the victim bears the harm, no matter whether he was negligent or not. The victim is

the residual bearer, in the sense that he has to bear the consequences of the accident if nobody

else can be blamed negligent. In this sense, simple negligence is a no-liability-based rule,

because as no liability it targets the victim last.

In the case of unilateral-precaution accidents when the victim is the avoider, the injurer

cannot be declared negligent since he does not have any possibility to take care (his due level

of care is equal to zero); therefore, the victim bears the cost of the accident and he will take

the optimal level of precaution (care and activity level) as under no liability (see figure 1).

If the avoider is the injurer, he will have to pay only in the event of his not taking at least

the due level of care. Figure 3 describes the incentive stream provided to the injurer

(continuous line). We still assume that the due level of care coincides to the optimal level of

care. If the injurer takes less than due care (negligent), he has to bear the cost of care and the

expected accident cost (pay damages to the victim), p(x)H+c(x). On the contrary, if he takes

at least due care (careful), he bears only the cost of care, c(x). Therefore the injurer has an

incentive to take at least due care. Moreover, he has an incentive to take just due care and not

more, because, by taking more care he will increase the cost of care without further benefits

(the reduction of expected accident cost will be gained by the victim). We can conclude that

in unilateral precaution cases both the injurer and the victim have the right incentive to take

optimal care.

However, with respect to activity level, only the victim has an incentive to take the

optimal level of precaution, since he bears the full cost of the accident (residual bearer, figure

1). The injurer will not pay any damages if he is careful, so that he will invest only in care

(observable by the judge), in order to avoid liability and will not reduce the activity level (that

is invest in unobservable precautions). We can conclude that simple negligence gives efficient

incentives with respect to activity level only to the victim.
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In the case of alternative precaution, we can apply the same kind of reasoning to

conclude that both will take optimal care. However, we know that efficiency requires only the

least- cost avoider to take care. If the other party or both take care there is an inefficient result.

A way to obtain the desired outcome is to implement such a requirement into the negligence

criterion, so that the injurer is declared negligent only if he was the least-cost avoider. This

way we obtain the same result as in unilateral-precaution cases both for care and activity

level. This is just a transposition of the well-known Hand formula19.

In the case of bilateral precaution we have seen that both strict liability and no liability

fail to give the appropriate incentives to both parties, they direct the incentive stream only

towards one party. The introduction of the requirement of fault improves the performance of

the rule. In deeds, on the one hand, under the simple negligence rule the injurer can escape

liability by being careful, so that he has an incentive to be careful (figure 3). On the other

hand, the victim is the residual bearer and, if the injurer is careful, has to bear the expected

accident cost, so also the victim has an incentive to take optimal care. It is clear that the

introduction of fault in a no liability rule makes both parties take the optimal level of care.

However, as in unilateral-precaution cases, simple negligence gives efficient incentives with

respect to activity level only to the victim.

We can conclude that the advantage given by the introduction of fault is an improvement

in the performance of the rule in bilateral-precaution situations. The negligence criterion

makes both parties take the optimal level of care in any case (unilateral, alternative and

bilateral precaution), but always gives incentives to choose an optimal activity level only to

the residual bearer, the victim.

2.6.D. The negligence rules: contributory negligence
A second negligence rule is contributory negligence, another no-liability-based negligence

rule. The residual bearer is again the victim but in this case the negligence criterion is applied

to both the victim and the injurer. The injurer has to pay damages only if he was negligent and

the victim was careful, in all the remaining cases the victim bears the loss. Therefore, the

victim does not have the right to compensation in the case of both being negligent, in the case

of his being negligent and the injurer being careful and in the case of both being careful.

By taking the due level of care, the injurer can surely escape liability, so that he receives

the appropriate incentive to comply with the legal standard. Given that the injurer will behave

carefully, the victim will not be entitled to compensation and he will internalise the expected

accident cost (figure 1) and minimise it by taking optimal care. Contributory negligence

                                                          
19 United States v. Carroll Towing Co., 159 F.2d 169 (2d Cir. 1947). The principle expressed is this case by Judge
Learned Hand is that in alternative-precaution situation only the least-cost avoider is to be held responsible.
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enhances efficient behaviour by both parties with respect to care; however, only the residual

bearer, the victim, has the right incentive to take an optimal activity level. The injurer will be

free of liability only if he takes due care and will take a too high level of activity (that is

under-invest in unobservable precautions).

Contributory negligence produces in theory the same effects with respect to care and

activity level as simple negligence, but in practice it reduces the number of cases in which the

victim is entitled to compensation because it denies compensation also in the case of the

victim being negligent. Therefore, contributory negligence should be preferred with respect to

the goal of minimising administrative cost.

It is noteworthy that in the literature the term ‘negligence’ (without further

specifications) is widely used to refer both to simple negligence and contributory negligence

in the comparison to strict liability.

2.6.E. The negligence rules: strict liability with defence of contributory negligence and strict
liability with defence of dual contributory negligence

A negligence rule can be based also on the framework of strict liability, in which case the

residual bearer is the injurer. As we have done before, we will consider two cases: the case of

the negligence criterion being applied only to the victim’s behaviour, and the case of the

negligence criterion being applied to both parties.

Under strict liability with defence of contributory negligence, there is a test on the

victim’s fault. If the victim was at fault, he does not have the right to compensation. On the

contrary, were he not at fault, the injurer pays damages. The victim is spurred to take the due

level of care, because did he not do so, he would not be entitled to compensation in the case

of an accident. Provided that the victim is careful, the injurer bears the expected accident cost

and will take the level of precaution (care and activity level) which makes him minimise the

total cost, that is the optimal level of precaution, x*. Therefore, also strict liability with

defence of contributory negligence enhances efficient behaviour with respect to care.

Moreover, for the victim it is sufficient to take due care in order to be compensated for

the accident loss, so that he does not have any incentive to take (additional) unobservable

precaution. On the contrary, since the injurer is the residual bearer, any additional precaution

reduces his expected accident cost and increases his precaution cost; the injurer will invest

both in observable and unobservable precaution as long as the sum of precaution cost and

expected accident cost is minimised, that is the efficient level of precaution, x*.

Strict liability with defence of dual contributory negligence encompasses a double test on

fault; the negligence criterion is applied to both the victim and the injurer. In this case the

victim has to bear the loss due to the accident only if he was negligent and the injurer careful,
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in all the remaining cases he is entitled to compensation. The injurer has to pay damages if

both were negligent, if only the victim was careful and if both were careful. This rule gives

the same result as strict liability with defence of contributory negligence but it probably leads

to fewer cases of compensation and, hence, saves some administrative cost.

2.6.F. Negligence rules: the efficiency-equivalence theorem and the activity-level theorem
We have examined four possible combinations of a negligence criterion with the two basic

rules of strict liability and no liability; from that analysis we can derive two general

statements. First, any negligence rule we have examined gives efficient incentives to both

parties with respect to care (observable precaution). This statement is known as efficiency-

equivalence theorem and can be generalised as follows.

The difference between simple and contributory negligence consists of the fact that the

individual who pays for the loss when both are negligent is different under the two rules.

Under the former rule the injurer pays, under the latter the victim does. Intuitively, it is clear

that this result applies also for mixed solutions, that is when the injurer pays a portion of the

accident cost and the victim bears the rest, whatever the shares are. The reason for this is that

at least one party (usually the party who bears the larger share when both are negligent, but

depends on the cost structure) will always have an incentive to be careful. Once one party is

careful the other bears the full cost and will be careful too. This result applies also in the case

of strict-liability-based negligence rules (for a mathematical approach see Landes and Posner,

1980). It follows that a negligence rule which makes the injurer pay only 1% of the accident

cost in the case of both parties being negligent and lets the victim bears 99% of the loss is as

efficient with respect to care as a 50-50 rule, as a 90-10, as a 75-35 and so forth. Therefore,

any negligence rule, whatever the division of losses is, gives efficient incentives to both

parties with respect to optimal care.

The second general characteristic we have noticed is that the no-liability-based

negligence rules (simple negligence and contributory negligence) give efficient incentives

with respect to activity level only to the victim, the residual bearer in those cases, while the

strict-liability-based negligence rules (strict liability with defence of contributory negligence

and strict liability with defence of dual contributory negligence) give efficient incentives with

respect to activity level only to the injurer, the residual bearer in those remaining cases.

Therefore, any negligence rule directs efficient incentives with respect to activity level

only towards the residual bearer, and fails in enhancing the other party’s efficient behaviour.

This is the Shavell’s theorem on activity level (Shavell, 1980). More precisely, he shows that

no negligence rule exists, which can give both parties efficient incentives with respect to

activity level. This follows from the fact that the distinction between care (precaution the
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judge can observe ex post) and activity level (precaution the judge cannot observe ex post) is

due to the introduction of the negligence criterion. The party who can escape liability by

simply taking the due level of care will not invest in other unobservable precautions, while the

other, the residual bearer, will.

In theory, a rule of decoupled liability gives both parties efficient incentives with respect

to care and to activity level. Decoupling liability (Polinsky and Che, 1991) means making

both the injurer and the victim be the residual bearer, by denying to the victim any

compensation (as under no liability) and having the injurer pay a fine equal to compensatory

damages (as under strict liability), regardless to their level of precaution.

2.6.G. Comparative negligence
Comparative negligence is a negligence rule based on no liability; the victim is the residual

bearer. A rule of comparative negligence could be constructed on strict liability as well. The

sole difference is that in this case the residual bearer would be the injurer.

As under simple negligence and contributory negligence, also under comparative

negligence, if the injurer is negligent and the victim is careful, damages have to be paid, and if

the victim is negligent and the injurer is careful, there is no right to compensation.

The difference between the three rules arises in the case of both the injurer and the victim

being negligent. Simple negligence makes the injurer pay, contributory negligence makes the

victim pay and comparative negligence shares the loss in proportion to the degree of

negligence of each party, by entitling the victim to less than compensatory damages. Roman

law adopted a system of contributory negligence, by denying negligent victims compensation,

while most of the contemporary legal systems are in favour to a varying degree of

apportionment (Honoré, 1971, Curran, 1992).

It follows directly from the efficiency-equivalence theorem that comparative negligence

is as efficient as any other negligence rule but it has one major disadvantage: it is likely to

increase the administrative cost of the trial. Not only does the judge have to decide whether or

not the injurer is to be held liable and evaluate the magnitude of the harm, but he also has to

share the loss between the parties. This is likely to increase the cost of acquiring information

during the trial and in general to produce more litigation.

In theory, contributory negligence is the rule to be preferred, since it leads to the lowest

administrative cost, but in fact comparative negligence is a most common rule. This is still

one of the most interesting puzzles of tort law and economics. Several explanations have been

attempted by assuming an imperfect information environment.

In the case of judges making random errors in comparing the due level of care to the

level of care actually taken by the parties (evidentiary uncertainty), parties are spurred to take
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an inefficient level precaution (Calfee and Crasweel, 1984) in order to minimise their

expected liability. Contributory and simple negligence concentrate such an effect on one party

only. Comparative negligence, by distributing the loss between the parties, reduces the effect

of errors and leads to less distortions (Cooter and Ulen, 1986). Similarly, comparative

negligence has been said to be more efficient than contributory negligence when the standard

of care is uniform for all parties, but the individual costs of care differ (Rubinfeld, 1987), and

when judges err regarding the level of care cost actually borne by parties (Haddock and

Curran, 1985).

Under a different perspective, comparative negligence can enhance more efficient

outcome when individuals are not identical (Emons, 1990a, 1990b) and when parties make

precaution decisions sequentially, so that one party can observe the other party’s level of

precaution before choosing his (Grady, 1990)20. A completely different approach leads

eventually to fairness and equity arguments in favour of comparative negligence, insofar as

sharing losses when parties are similarly at fault is socially regarded as just21.

2.6.H. Causation and the negligence rules
We have already briefly discussed the meaning and the characteristics of the requirement of

cause. Here we will describe the interaction between the requirements of cause and fault

under negligence rules. We will implicitly refer to no-liability-based negligence rules, but the

analysis can be extended to strict-liability-based negligence rules as well.

The incentive given by the introduction of fault in tort liability has been already

described. The peculiar characteristic of such an incentive stream is a discontinuity in the cost

borne by the party (figure 4). If the party complies with the legal standard of care, he pays

only the cost of care, but if the level of care is lower than the due level he pays also the full

expected accident cost. This does not affect the efficiency of the rule but has particular effects

in the case of errors, as we will see.

However, this is not always the case. One of the implicit principles of tort law is that a

reduction to zero of the probability of having an accident is not to be desired, because it

would involve too high a precaution cost (unless in extreme situations). The optimal level of

precaution always corresponds to a certain probability of accidents occurring.

Does the injurer pay also for those too-expensive-to-avoid accidents? In the model of

negligence we described above he does, and that is the reason for the observed discontinuity

in the continuous line of figure 3. In reality, the injurer can escape liability by demonstrating

that the accident would have occurred anyway even had he been careful. When this is possible

                                                          
20 It is worth to recall that throughout this excursus we have assumed identical parties, and simultaneous decisions.
21 On comparative negligence see also Orr (1991), Rea (1987), Chung (1993), Edlin (1994).
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the abovementioned model is to be refined. The point has been clarified in the literature by a

simple example (Kahan, 1989). A cricket field owner builds up a fence surrounding the

playing field in order to avoid passers-by being harmed by balls accidentally flying over. Law

requires a three-meter-high fence but the owner decides for a two-and-a-half-meter-high

fence. If a ball bounces out at 2,8 meters and cause harm to someone, the owner has to pay;

however, if the ball flies at 3,5 meters, even a three-meter fence would not have stopped it.  If

we apply the requirement of causation the owner does not have to pay damages.

The example shows that a negligent injurer does not pay for all accidents but only for the

ones caused by his fault (Grady, 1983, Kahan 1989, Marks, 1994). Figure 4 describes this

situation. Point C on the expected-accident-cost curve corresponds to the accidents, which

occur anyway if the party takes due care, and segment CD indicates the corresponding cost.

Segment AD is the sum of precaution cost and expected-accident cost when the party takes

due care. According to the model in figure 3, the injurer pays the social cost from the moment

he takes a little less than due care, starting from point A.

According to Grady’s model in figure 4, the injurer pays less, because he does not pay a

part of the expected-accident cost. Since the social cost is the sum of precaution cost and

expected accident cost, if we subtract an expected accident cost from the social cost we obtain

the precaution cost. Therefore, if the injurer takes just a little less than due care, he does not

pay AD but AD (social cost) minus CD (expected-accident cost occurring anyway) which is

equal to BD (precaution cost). If he takes even less care, he will pay more, because the

likelihood of an accident will increase. The new curve starting from B increases to the left and

is always equal to the social-cost curve minus CD. On the right it follows the care-cost curve.

Grady’s model has the same characteristics as the standard one with respect to incentive

to optimal care; since the minimum point of the curve is still corresponding to the due level of

care, parties are spurred to take due care. Nevertheless, the conclusions about errors will be

different.

2.7. Errors and uncertainty.

So far we have described what incentives tort law gives towards efficient precaution if the

judicial system produces unbiased decisions. We will now consider the hypothesis that the

judge (or the legislator) errs with respect to the three elements of tort liability. We have

already mentioned some arguments pro comparative negligence in the case of errors and

uncertainty.
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2.7.A. Errors and uncertainty: harm
The judge can make errors22 in determining the precise magnitude of the harm and, hence,

entitling the victim to over or under-compensation. This causes various effects depending on

the rule in force. First we consider systematic errors.

Under strict liability systematic over or under-compensation affects the injurer’s decision

in the same direction: the injurer will take more or less care than optimal since he has to pay

more or less damages. The same effect can be found under the strict-liability-based

negligence rules, since the injurer is the residual bearer and will pay the damages to the victim

in the case of both being careful. On the contrary, random errors concerning the correct

determination of the harm do not cause distortions in the parties’ behaviour.

Of course under no liability there is no room for compensation and errors do not produce

any effect, and also if we add negligence23 to a no liability rule (simple or contributory

negligence) a careful injurer never pays damages, so that there is no distortion on the level of

care he takes. However, if we consider Grady’s model of negligence (figure 4), the result will

be different. Over-compensatory damages do not change the injurer’s behaviour, since he can

still escape liability by simply taking due care. On the contrary, under-compensatory damages

will spur the injurer to take less than optimal care, since they reduce the expected accident

cost, and, hence, create a new minimum on the left-hand side of the due level of care. Random

errors around the correct determination of the harm will have the same effect.

Under a different perspective, the judicial determination of the magnitude of the harm

can be correct on average but not accurate in individual cases. Damages are accurate if they

correspond exactly to the harm borne by the victim; they are not accurate if they do

correspond to the mean of the possible harm but not to the harm actually suffered by the

victim in a specific case. The question is actually whether the judge has to invest resources in

determining the harm case by case or whether he can rely on average measures, which will

necessarily be correct only on average while over or under-compensatory in individual cases

(Kaplow, 1994, Kaplow and Shavell, 1996a). The subject is relevant in practice since it

encompasses the question whether the judge has to determine the value of an injured leg case

by case or whether he can entitle a football player and an housekeeper to the same average

compensation (which will result under-compensatory for the former and over-compensatory

for the latter).

An accurate decision is more expensive than a non-accurate one (time-consuming,

experts bill) and, hence, the investment in accuracy is justified only if it spurs a more efficient

                                                          
22 By errors we mean a different decision from the one economically desirable, which can be due also to the judge
pursuing some goals other than efficiency.
23 The following conclusions are drawn under the assumption that the due level of care be equal to the optimal
level of care when damages are perfectly compensatory.
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behaviour of the parties involved. On the one hand, if parties cannot foresee ex ante the exact

magnitude of the harm, they will face an average expectation, so that an accurate decision ex

post cannot be anticipated and it will not improve efficiency. On the contrary, if parties can

exactly foresee the magnitude of the harm resulting from an accident, they will take over or

under-precaution if the measurement of the harm by the judge is based on an average. If for

instance parties know ex ante that the average compensation the judge will determine is less

than the actual harm they are going to cause, they will take less precaution. Therefore,

accuracy is needed if parties can foresee the magnitude of the harm; if parties face average

expectations, average compensation is cheaper than, and as effective as, accurate

compensation.

With respect to risk, an accurate compensation always makes the victim indifferent,

while an average compensation makes him bear the risk of over or under-compensation. On

the contrary, average compensation removes the injurer’s risk of very high or very low

damages due to accurate decisions.

In addition, accuracy spurs parties to invest ex ante in acquiring information about the

magnitude of the harm. If that investment is socially desirable then so is accuracy.

2.7.B. Errors and uncertainty: cause
Systematic errors about causation produce effects of the same direction on the level of

precaution taken by the parties (Shavell, 1980a). Random errors are likely not to produce

effects if the mean is correct. With respect to accuracy the argument is slightly different from

the case of harm. Inaccuracy refers to the possibility that a liable injurer be found not liable

and that a non-liable injurer be found liable (Kaplow and Shavell, 1994). It is noteworthy that

both kinds of errors reduce the incentives to take optimal precaution (Png, 1986). The first

(false negative) decreases the expected cost of causing accident, by overly restricting the

scope of liability, and, therefore, leads to under precaution. The second (false positive)

decreases the benefit of precaution; as this kind of (false) liability cannot be avoided by taking

precaution, there is an incentive towards sub-optimal precaution.

It is clear that a higher level of accuracy increases the incentives toward optimal

precaution (particularly, activity level). Administrative cost also increases insofar as accuracy

increases; therefore there is a trade-off between optimal incentives and minimisation of

administrative cost to be taken into account while setting the level of accuracy.

Somewhat related is the topic of probabilistic liability. In certain situations multiple

indistinguishable causes produce a harmful effect. A lung cancer can be due both to the use of

a toxic substance and to other natural causes. It is not possible to determine the cause for each
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individual but the percentage of lung cancers caused by a particular substance on the total is

statistically determinable.

Since the judge has to decide individual cases, he has actually to decide whether a

specific case of cancer was caused by the toxic substance or by other carcinogenic factors. A

possible criterion is to define a threshold on the probability that a certain event is caused by a

certain cause. If that probability in the specific case is higher than the threshold, then

compensation will be awarded, otherwise the injurer will be declared non-liable.

This criterion has a major incentive problem: it over-targets injuries above the threshold

by always awarding compensation and under-targets injuries below the threshold by never

awarding compensation. If the cancer incidence for substance A is 30% and for substance B is

60%, the producer of A will over-produce the substance (since he will always escape liability)

and the producer of B will under-produce it (since he internalises 100% of the expected

accident cost).

A different criterion is to make an injurer pay in proportion to the probability of having

caused the harm in every case. Therefore, producer A will always compensate 30% of the

harm to any victim and producer B 60%. This way the result is statistically correct and, since

causes are not separable, will induce efficient behaviour of the parties (Shavell, 1985).

With respect to ex ante incentives to take optimal precaution, proportional liability

guarantees a more efficient result than threshold liability. However, the use of the latter rule

minimises the cost of errors in ex post adjudications (Kaye, 1982), reduces the degree of

uncertainty (Levmore, 1990) and leads to lower administrative cost (Shavell, 1985).

2.7.C. Errors and uncertainty: fault
The introduction of the requirement of fault expands the role of the judge. Under strict

liability and no liability the decision about the level of precaution is left completely to the

parties while under any negligence rule, the judge, the legislator, or an independent agency

sets a due level of care. So far we have assumed that the due level of care corresponds to the

optimal level of care, but that does not need to be always the case. Courts can have poor

information about the cost of care and the expected accident cost, can underestimate the

probability of a certain accident, or can also pursue other goals than the minimisation of social

cost. The result could be a biased due level of care, higher or lower than the optimal level of

care. We will hereby analyse the reaction of the parties involved in an accident under a

negligence rule, when the due level of care is biased (Calfee and Craswell, 1984).

Under the standard model of negligence (figure 3), if the due level of care is lower than

optimal, parties will take the due level of care: if they do so they escape liability, and by
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taking more care they would just increase the cost of care they bear. The outcome is therefore

inefficient.

If the due level of care is higher than optimal, parties will take the due level of care: if

they do so they pay just the cost of care, on the contrary, if they take less care they have to

pay also the expected accident cost. The outcome is inefficient24.

It is also possible that the due level of care is not clearly established, but based on vague

criteria the judge has to apply case by case. On average due care corresponds to optimal care,

but there are random variations around that mean; therefore, parties are not sure whether the

optimal level of care will be considered by the judge as sufficient for complying with the legal

standard. If so, the party pays just the cost of care, if not, the party has to pay also the

expected accident cost. In some cases, the party can reduce that risk by investing in more care,

so that the result will be his taking more than optimal care. In some other cases, the party will

take less than optimal care, as this could be enough to escape liability (Calfee and Craswell,

1984, and Crasswell and Calfee, 1986). The outcome is again inefficient.

Those results change if we consider Grady’s model of negligence. This is due to the fact

that under this model the discontinuity in the cost curve between being careful and being

negligent is filled; instead a continuous curve describes the cost borne for any level of care.

If the due care is lower than optimal, parties take due care and the outcome is inefficient

as above25, but, if the due level of care is higher than optimal, parties will take optimal care

and the result is efficient. This argument can be easily shown by figure 5. By definition the

social cost reaches its minimum when parties take optimal care, if we move the curve

downwards by subtracting vertically the cost of accidents which would occur anyway even if

parties take optimal care, the shape of the curve stays the same and the minimum still

corresponds to optimal care (point E). Point B, which corresponds to (a biased level of) due

care is on the right of point E but still on the same curve, and since E is the minimum, then B

is higher than E, that is the party is bearing a higher cost by taking due care than by taking

optimal care. Therefore, if due care is higher than optimal, parties will take optimal care

anyway and the result will be efficient notwithstanding the bias in the rule. That has been said

to be a justification for increasing the standard of due care, since a too low standard produces

inefficiency, while a too high standard does not have any effect (Kahan, 1989, at 443).

If there are random errors, parties are likely to take less than optimal care, since there is

no gain in taking more than optimal care, but just an additional cost, while by taking less than

optimal care parties can save care cost.

                                                          
24 There could be an efficient result if the bias is so large that the required level of care costs more than optimal
care plus expected accident cost; in this case parties take optimal care.
25 As under the standard model, by taking due care parties escape liability, therefore there is no incentive to take
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It is clear that the most evident difference between the two models of negligence we have

examined concerns how parties react to errors. The choice between the two depends on the

assumption made about the courts’ evaluation of causation.

2.8. Goals of a tort law system: incentives to acquire information.

So far the analysis has been led on the track of the main goal of the tort law system: giving

parties incentives towards optimal precaution. Upon the same model we can base a related

analysis on the incentives the tort law system gives towards the acquisition of information by

parties. Two kinds of information will be considered: information on the degree of risk and

information on the risk-abatement technologies.

In order to take optimal precaution parties need to have information about the activity

they are undertaking. Although full information is desirable for optimal decision on the level

of precaution, information is most of the time expensive to acquire. Therefore, it can be

efficient to acquire information only up to a certain limit or even not to acquire information at

all. The optimal level of information depends on the cost and benefit (reduction in expected

accident cost) of the acquisition. Information on the degree of risk is needed in order to make

accurate valuation of the expected accident cost and, therefore, optimal decision regarding the

level of precaution. Gross estimations about risk lead to inaccurate decision on the level of

precaution, which might turn out to be over or under-sized (Shavell, 1992). Information on

the risk abatement technologies is needed in order to make optimal decision on the type of

precaution to take and reduce the cost of precaution.

Under strict liability the expected accident cost is borne by the injurer, and so is the cost

of precaution. Therefore the injurer benefits from any investment in information; the injurer

also bears the cost of acquiring information. The conclusion can be easily drawn that the

injurer will choose the optimal level of information. That means that the decision on the level

of precaution will be optimally accurate and that the chosen type of precaution will be the

most efficient. A consequence is that under strict liability the injurer faces optimal incentives

to invest in research and development of new risk abatement technologies (Shavell, 1980a,

Schäfer and Schönemberger, 2000). On the contrary the victim has no incentives at all.

The same kind of reasoning can be reversed for the case of no liability: the victim will

behave optimally with respect to information acquisition, while the injurer will receive no

incentives at all.

On the other hand, the negligence rules produce slightly different and more variable

results, also depending on the extension of the definition of due care. In fact, under

                                                                                                                                                                     
more than due care.
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negligence rules only the residual bearer has the appropriate incentive to acquire optimal

information, since he faces fully the expected accident cost. On the contrary, the other party

can escape liability by taking due care and, therefore, has incentives to conform his

investment in information to what is required as due care. Shavell (1992) clarifies that

complete definitions of due care (definitions that include the requirements of party’s

optimally acquiring information) lead to an efficient result, while incomplete definitions of

due care tend towards inefficiency. Therefore, negligence rules require judicial control on

whether or not parties invest optimally in information on the degree of risk. With respect to

information on the risk-abatement technology, the negligence criterion still spurs to optimal

incentives towards research and development of new technologies only if the standard of due

care is flexible towards new solutions; parties will not invest otherwise (Shavell, 1980a, at 23,

Posner, 1998).

This is an argument for strict liability insofar as there is asymmetric information (and

asymmetric cost of acquiring information) between injurer and victim (or potential victims).

This is likely to happen in the case of ultra-hazardous activities but also, as Trimarchi (1959a

and 1961) notes, in every case of enterprise that probably produces injuries. In addition, it is

worthwhile to consider that under strict liability and no liability the cost of acquiring

information is completely borne by the parties, while under negligence rule is partially borne

also by the due-care setter (judge, legislator or public agency), which raises the administrative

cost of the trial.

An analysis of incentives to acquire information can also provide a justification for a

shift of liability from the actual injurer to his principal. We will discuss vicarious liability in

section 13.

2.9. Additional incentive streams.

A wider view on torts permits us to notice that some behaviours are targeted not only by tort

law but also through the means of other sanctions, even by criminal punishment. Since tort

law already provides an incentive stream towards optimal precaution, a second additional

incentive stream can be justified only if the first one proves to be insufficient26.

First, intentional torts (Landes and Posner, 1981) are criminally sanctioned under any

legal system. An accidental harm follows an action with a certain probability lower or equal

to 1. An intentional harm follows an action always with probability 127, which increases the

                                                          
26 From an historical point of view the question should be posed differently, since tort law mainly evolved from
criminal liability. We will discuss two cases.
27 Sometimes this simplified description could not fit perfectly the real situation; however the substance of the
argument does not change.
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expected accident cost but does not change the conclusion of the model: if we let the injurer

internalise the expected accident cost he will behave efficiently.

However, intentional torts are mainly directed towards specific goods or individuals and,

therefore, the transaction costs in those cases are lower than the transaction costs usually

paired with unintentional torts. Once bargaining over rights is possible, then property rights

are a better solution than tort liability, because the price is set by the parties on the base of

their own preferences, while under tort law the compensation is awarded by the judge and is

much more likely to be biased. Hence, the solution is to punish intentional torts in order to

spur contractual outcomes. In addition, unpunished intentional torts will induce potential

victims to invest in private protection and potential injurers to search for torts to commit

(Polinsky and Shavell, 2000), which are both socially wasteful expenses.

Second, apart from intentional torts (and seldom in combination with them), additional

sanctions are desirable when the first incentive stream is insufficient because the injurer does

not fully internalise the cost he causes. That happens when damages are not equal to the social

cost of the accident, but cover just a part of it, for theoretical or practical lack of perfect

compensation (Cooter and Ulen, 2000). Following Polinsky and Shavell (2000) we account

for two cases: injurer’s illicit gain and difficult-to-estimate loss.

In economic terms the injurer’s gain is to be taken into account while analysing torts.

Indeed a harmful behaviour can provide the injurer with a gain, which exceeds the loss to the

victim. If this is the case, the loss will occur even if the legal system entitles the victim to

compensation, and this is indeed an efficient outcome; as in the case of someone breaking a

window in a hotel room to save his child from fire. In those cases we want the harm to occur,

and an additional sanction would prevent this solution28. In other cases, however, the injurer’s

gain is considered to be illicit: the pleasure one receives from punching another individual

will not be taken into account, and one would probably be declared liable both under tort law

and under criminal law. A very general explanation for the difference between licit and illicit

gains is that in the latter case there exists a social loss other than the victim’s loss, to be

considered. In the example, the rise of violence in society can be taken into account as a

social cost and, hence, it will rebalance the cost-benefit analysis, by giving more weight to

costs. Once we consider not only victim’s harm but also social harm, then we see that the

injurer internalises under tort law only the former (damages to be paid to the victim),

therefore we need an additional sanction to make him internalise also the latter.

A similar argumentation can be used for difficult to estimate losses, usually left out from

the assessment of damages. Also in this case the internalisation of costs is imperfect and an

                                                          
28 In those cases legal systems give different solutions with respect to whether tort damages have to be paid, see
Limpens, Kruithof, Meinertzhagen-Limpens (1979).
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additional sanction is required. As it can be easily noticed, the two problems described share

the same nature and also the same limit: social harm and victim’s difficult-to-estimate losses

are not easily expressible in monetary terms.

Another case of imperfect internalisation can be due to too low an apprehension rate. We

denote as apprehension rate the probability of an injurer being caught and found liable.

Normally the apprehension rate is equal to 100%, so that the injurer always pays the due

compensation to the victim. However, there are cases in which the apprehension rate is lower

than 100%, as for instance in the case of sexual harassment, where the injury is difficult to

prove, or in the case of small but repeated injuries with different victims not all willing to

bring unimportant cases to court, or in the case of not easily identifiable injurers.

If the apprehension rate is lower than 100%, the injurer faces just a portion of the

expected accident cost. For instance, if the apprehension rate is only 25%, the injurer knows

that he has to pay damages only in 25% of the accidents he will cause and, hence, he will not

internalise the full expected accident cost but just 25% of it. That will result in a sub-optimal

level of precaution, which calls for an additional incentive stream29 (Cooter, 1989, Polinsky

and Shavell, 1998 and 2000).

The foregoing analysis shows that additional incentive stream is needed when the injurer

intentionally causes harm or when he does not fully internalise the expected accident cost. A

related subject is how to create an additional incentive stream. Different legal systems adopt

different solutions; amongst the feasible are criminal sanctions, administrative sanctions, and

over-compensatory tort damages. Civil law countries opt for a combination of the first two,

while the third (punitive damages) is a peculiar American solution. The difference between

fines and punitive damages (besides differences in the applicability) is that under the latter

regime the victim gets what exceeds compensation, while the fine always goes to the state.

For that reason, if a lower-than-one apprehension rate is due to victim’s unwillingness to sue,

punitive damages can give a counter-incentive, while fines have no effect on that.

2.10. Goals of a tort law system: optimal risk allocation. Insurance.

As we have already pointed out, were the tort law system solely aimed to optimal risk

allocation, then a generalised system of insurance (Shavell, 1982) would be the only rational

                                                          
29 The solution is to make the injurer pay more when he is caught, so that the incentive stream is brought back to
the efficient level. In our example, since the injurer pays damages only in ¼ of the cases, he should pay damages
equal to 4 times the expected harm. The expectation is to pay ¼ of the time 4 times the expected harm, which is
equal to ¼ * 4 * expected harm = expected harm. In general if the apprehension rate is e the damages have to be
multiplied for 1/e. This way the incentive stream is again at the efficient level.
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answer (Calabresi, 1970, at 43-44), because it creates less administrative cost and guarantees

a wider risk spreading than the tort liability system.

The need to shield parties from risk rises from the assumption that parties are generally

risk-averse. This can be true for both parties: the victim faces the risk of harm, the injurer

faces the risk of having to pay damages. That gives room for first-party insurance in the

former case and third-party insurance in the latter. Risk-aversion makes it preferable for

parties to pay an insurance premium ex ante than to accept (the probability) to pay accident

cost ex post.

Liability rules allocate the risk of accident losses to the residual bearer, since the other

party will tend to avoid liability by behaving carefully. The injurer bears the risk under strict

liability (and strict-liability-based negligence rules) and the victim does under no liability

(and no-liability-based negligence rules). A system of social insurance has the result of

spreading the risk amongst a large number of individuals, so that it minimizes the effect of

risk. Moreover, it can be paired with a deep-pocket financing rule, justified by a decreasing-

marginal-utility-of-money assumption, insofar as rich people pay more than poor, since they

value a payment of one euro less than poor people do. A system of private insurance will have

the same risk-spreading effect.

However, insurance, by shielding parties against the risk of bearing accident cost,

actually removes the incentive toward optimal precaution and optimal information and

frustrates the main end of the tort liability system. Moral hazard heavily affects this issue

(Shavell, 1979); parties will have an incentive to buy insurance and then, since they are free

from risk, take a sub-optimal level of precaution. Insofar as the insurer can control parties’

behaviour, that incentive stream can be replaced by other means, as bonus-malus clauses or

partial coverage.

In addition, mandatory insurance can be desirable because of the ‘judgement-proof

problem’ (Shavell, 1986): injurers are considered to be judgement-proof with respect to the

portion of harm exceeding their wealth that they are not able to compensate30. If this is the

case, injurers do not bear the full expected accident loss, since for some extremely large harm

they will pay just a portion of the damages. We have noted in section 8 that over-

compensatory damages do not affect efficiency under the standard model of negligence, but

they do reduce the incentives to take precaution under Grady’s model of negligence and under

strict liability. On the assumption that the problem of moral hazard can be solved by the

insurer controlling the injurer’s behaviour, compulsory insurance can be a possible solution

for the judgement-proof problem, since it transforms the threat of paying ex post a huge

amount of money (which exceeds the injurer’s wealth) in compensation in an obligation to
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pay ex ante a (relatively) small premium. Within the European Union mandatory insurance is

for example required against civil liability in respect of the use of motor vehicles31, and

should cover compulsorily both damage to property and personal injuries32. Vicarious liability

can also be required in order to deal with the same problem (section 13).

2.11. Goals of a tort law system: minimisation of administrative cost.

The administrative cost due to the tort liability systems mainly consists of the cost of

administering the treatment of accidents. The goal of minimising administrative cost is

tertiary in the sense that its aim is to reduce the cost of achieving the other two goals of

optimal incentives and optimal risk sharing (Calabresi, 1970, at 26). We consider the direct

cost of courts and lawyers and the cost borne by parties also in the case of out of court

settlements. Those costs depend both on the cost per single case and on the volume of cases

brought to court.

In the foregoing sections we mentioned some aspects of rules related to administrative

cost. Briefly, on the one hand, the wider the role of the judge, the greater the cost per case. No

liability is indeed inexpensive under that respect. Strict liability involves an analysis of harm

and cause, and therefore costs per case less than any negligence rule, which involves an

additional control on fault. Among the negligence rules, the cost depends positively on the

complexity of the standard of due care and on whether or not losses are to be shared among

the parties (comparative negligence).

On the other hand, under no-liability-based negligence rules the number of cases in

which compensation is awarded is smaller than under strict liability, and this reduces the

volume of cases brought to court. Which of those two effects prevails is difficult to assess.

Moreover, the administrative cost of litigation matters for the incentives to sue; chapter 6 of

this book will be devoted to that topic.

2.12. Specific issues in tort liability.

In this section we will provide an analysis of specific issues in tort law and economics, on the

basis of the models described above.

                                                                                                                                                                     
30 This argument applies not only to individuals but also to corporations.
31 Directive 72/166 of 24 April 1972, Second Directive 84/5 of 30 December 1983 and Third Directive 90/232 of
14 May 1990.
32 Article 1, Directive 84/5.
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2.12.A. Product liability and ultra hazardous activities
In product liability the situation is slightly more complex when the relation between injurer

(producer) and victims (customers) is contractual. Therefore, tort liability cannot be justified

on the ground of prohibitive transaction costs. Injurer and victim actually bargain over the

price and the quality of the products; therefore, risk will also be taken into account while

fixing the price. The Coase theorem endorses the outcome’s being efficient whatever the

liability rule is (Coase, 1960). However, the Coase theorem applies if parties are perfectly and

symmetrically informed.

In the case of asymmetric information the allocation of rights does matter for the sake of

an efficient outcome. Only the informed party will perfectly internalise expected accident

cost, while the uninformed party will base his cost-benefit analysis on the (imperfect)

information he possesses, leading to an inefficient result (Spence, 1977). Therefore, the legal

system should target the liability incentive on the informed party, which means making the

informed party the residual bearer. If we assume that the producers are better informed than

consumers, then we have an argument for the use of strict liability (or strict-liability-based

negligence rules) in product liability (Shavell, 1980a, Schäfer and Schönenberger, 2000). The

Directive 85/37433 enhances this solution among the members of the European Union, who

were, in most cases, already developing their own laws in the direction of a strict product

liability.

A similar approach can be applied to ultra-hazardous activity. The use of strict liability

creates appropriate incentives towards optimal precaution (both for care and activity level)

and optimal acquisition of information (including research and development of better

technologies) for the injurer. Moreover, insofar as the victim is likely to play an almost

completely passive role the situation can be regarded as a unilateral-precaution case with the

injurer in the position of the avoider; therefore, strict liability is likely to lead to an efficient

outcome.

2.12.B. Vicarious liability
Sometimes the duty to compensate the victim moves from the injurer to another subject. Rules

laid down in German and French law state the liability of the supervisor for the harmful action

of a child or of adult under supervision34. Similarly employers are liable for the actions of

employees, within the scope of their employment35. In the internal relationship employer-

                                                          
33 Directive 85/374 of 25 July 1985, which states in article 1 that ‘the producer shall be liable for damage caused
by a defect in his product’ if (article 4) the injured person proves ‘the damage, the defect and the causal
relationship between defect and damage’. Such a system of strict liability is, however, subject to many restrictions
listed in the Directive itself.
34 In those cases there is a presumption of fault of the supervisor (Le Gall,1976).
35 For employer vicarious liability French and German systems differ slightly. Under the French system the
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employee, the employee’s liability is usually removed by means of employment or insurance

contract provision, or directly by tort law. Apparently, such rules, while giving to the victim

the appropriate compensation in any case, (to the victim it is indifferent who pays), remove

the incentive stream from the injurer and the result may be an increase in the number of

accidents. Nevertheless, there is an economic justification for it (Sykes, 1981 and 1984,

Kornhauser, 1982, Kraakman, 2000).

Vicarious liability recurs between parties of a principal-agent relation. The principal

controls and gives instructions to the agents, as employers do with employees, and parents

with children. The power of controlling and instructing substitutes the incentive stream given

by tort law and tends to avoid inefficient result, similar to what happens in the case of

insurance. The limitation of vicarious liability to harm, which occurred within the scope of the

employment, reflects the need to give vicarious liability the same limits of the principal’s

power of controlling the agent.

Moreover, the principal can have better information on the risk involved in a certain

activity, and, hence, is in the best position to decide what precautions have to be taken and

even whether or not the activity should be continued. A second advantage given by vicarious

liability is that the principal is likely to be more solvable than the agents and, therefore,

victims are better shielded against the risk of not being compensated because of judgement-

proof problems. Third, vicarious liability solves the problem of individualising which agent,

among the principal’s agents, is responsible for the loss.

2.12.C. Multiple tortfeasors and the right to contribution
In several cases the accident is due to the action of more than one injurer. We have seen that

any negligence rule gives to both the victim and the injurer the appropriate incentives to take

optimal care. This is due to the fact that if one party is careful the other bears the cost of the

accident and, therefore, both have an incentive to take optimal care. This conclusion can be

extended to the case of multiple injurers (Landes and Posner, 1980), so that each injurer will

be spurred to optimal care.

A further question is how to divide the loss amongst the liable injurers after the accident.

Joint liability allows the victim to sue only one of them and to obtain the full compensation,

instead of suing each of them for a portion. This saves transaction costs and is the

economically desirable solution. The second problem is whether the injurer who paid

damages should be entitled to contribution towards the other injurers. In economic terms we

can notice that if the liable injurers are three a rule which makes each of them pay 1/3 of the

                                                                                                                                                                     
employer is strict liability ‘for the other person’, while under the German system the employer is liable for his own
fault. (Eörsi, 1975).
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harm gives exactly the same expectation as a rule which makes one pay the whole amount

with probability 1/3. In terms of incentives the outcome is exactly the same. Therefore, in

principle, contribution does not matter concerning the incentives to take optimal precaution

and increase the administrative cost of the trial (Landes and Posner, 1980). A different

solution can be reached after introducing some complexities into the model (see Kornhauser

and Revesz, 2000), for example a judgement-proof injurer.

However, as in the case of pure economic losses, a different distribution can be desirable

and justify the transaction costs involved in the rule of contribution.

2.12.D. Pure economic losses
In legal terms a loss is purely economic if there is lack of physical damage. For example,

losses of profits due to false information or defective services are considered to be purely

economic. Common law traditionally denies awards but for exceptional cases, while under

civil law pure economic losses are in principle accepted (German law is closer to the common

law solution than to the civil law one).

In economic terms, the definition of pure economic loss happens to be slightly different.

As pure economic losses we denote a pure transfer from an individual to another: one

individual gains exactly what someone else loses.  Those losses are usually referred as losses

of earning or profits. Since the total wealth of society (given by the sum of individual wealth)

is unchanged there is not any social loss, so there is no room for tort law (Bishop, 1982,

Rizzo, 1982, Rabin, 1985, Arlen, 2000).

That will be clarified by a simple example. During the New Year celebration for the year

2000 fireworks burn the cable connection of a small travel agency selling fight tickets and

other services only on the Internet. The owner suffers two kinds of losses: first he has to

repair the cable connection, second he cannot work for one month (the time needed to repair

everything) and loses quite high earnings. The question is whether the firework organiser has

to pay for both losses or just for the repairing. The question is relevant because the levels of

care and activity taken while performing fireworks depends on the expected accident cost and,

hence, on the amount to be paid as compensation.

The repair costs have to be paid; however, (in our simplified example) the loss of

earnings is purely economic, since the other firms selling the same products on line will gain

from it to the same extent36. Therefore, the social loss consists only of the repairing expenses

and only these costs have to be compensated. By entitling the victim to a larger compensation,

                                                          
36 In this example the marginal cost of serving one more customer is practically zero, therefore the remaining
firms will be able to provide services for all customers. Goods are in this example perfectly identical (the firms
sell tickets of the same flight companies, hotel reservations, and similar services) and the customers are indifferent
with respect to where to buy. In the case of the consumer suffering a loss, compensating pure economic losses may
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the legal system would create an over-incentive to take precaution and, hence, produce an

inefficient result. In reality, however, it could be difficult to ascertain whether a loss is truly

purely economic. A different question is whether there should be a transfer between the firms,

which matters for distribution of resources.

English and German law adopt a limiting approach towards pure economic losses

(particularly when there are no property losses or physical injury), while French law

traditionally shows more generous entitlements.

2.12.E. Non-pecuniary losses
We have seen that perfect compensation serves two goals: it makes the victim indifferent with

respect to the accident and makes the injurer internalise the expected accident cost. However,

not every kind of loss can be perfectly compensated. Pain and suffering, loss of affection,

emotional and moral harm are difficult to translate in monetary terms. Not simply does the

actual impossibility of finding a monetary equivalent matter, but it is crucial that such losses

generally relate to interests, which are never the object of commercial exchange (Stoll, 1972).

These characteristics lead to the impossibility of any compensation rather than to the

practical difficulty of assessing the magnitude of an appropriate compensation. Any amount

of money will be insufficient for compensating a parent for the death of his child, or an honest

man for a public defamation. Since compensation is actually impossible (Friedman, 1982),

then the loss should not be compensated.

On this point there is a variety of different solutions in different legal systems. French

law displays a total acceptance of the principle that non-pecuniary loss should be

compensated both with respect to injury and death claims. German law starts with a general

rejection of non-pecuniary losses, but provides several specific exceptions. The common law

system seems oriented toward compensation of injury claims but not of death claims

(McGregor, 1972). A similar variety can be found in the case of violation of the rights of the

personality, the compensation of which finds wide acceptance in French law, while common

and German law adopt a more restrictive approach (Ollier and Le Gall, 1981). Court decisions

show, nevertheless, a constant evolution of the jurisprudence in this field.

From the incentives point of view, however, the fact that the injurer does not pay any

compensation makes his incentive to take precaution poor (Shavell, 1987, at 133-135). A

correct incentive stream can be restored by other means, as noted in section 10.

                                                                                                                                                                     
lead to a better internalization of the harm by the injurer. See Shavell (1987) at 135.
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2.12.F. Low-probability accidents and egg-shell-skull cases
Is the fact that an accident is extremely unlikely to happen a good reason for excluding

liability? The question is more relevant if we consider the case of an extremely unlikely but

very harmful accident. A car driver is responsible for an accident and has to pay for the

damage he has caused to another car. The accident occurred at a very low speed so that

normally the harm would have been about 500 euro. However, the other car was a unique

model of a very old Ferrari and it is nearly impossible to find the original components to

repair it: the loss amounts to 10000 euro. Similar cases are known as egg-shell-skull cases.

When the (physical or even psychological) condition of the victim determines the magnitude

of the harm, the principle ‘tortfeasor takes the victim as he finds him’ applies in most of the

legal systems, which consequently entitle the victim to full compensation (Honoré, 1971, at

182).

This rule is fully justified also from an economic perspective. Since, even if improbable,

the accident is possible, it should be considered among the possible consequences of the

injurer’s action, and if the victim is not entitled to full compensation, the injurer will

internalise only a portion of the expected accident loss, which we know would lead to sub-

optimal precaution. An improbable accident will be discounted by a low probability, but has

to be internalised in order to spur to efficient precaution. Therefore, even very-low-

probability large-harm accidents should lead to compensation of the victim’s loss (Shavell,

1980b).

2.13. Concluding remarks.

This chapter consists of a general survey of the main results obtained by the law and

economics approach in the field of tort law. It is meant to give a basic overview of the main

framework of analysis and suggestions for further insights. Since so far the analysis has

centred mainly on American law, much is still to be said in the economic analysis of tort

liability in civil law countries.
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Figure 2: alternative precaution



DARI MATTIACCI – TORT LAW AND ECONOMICS 43

     0                                                             xd=x*                                     x

 p(x)H + c(x)
 c(x)

 p(x)H

Social cost, p(x)H + c(x)

Expected accident cost,

p(x)H

Cost of care, c(x)

Figure 3: fault-based liability
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Figure 5: causation and negligence – due care higher than optimal care
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