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Chapter One

INTRODUCTION

The subject of this book is the law governing liability for
accidents. By "liability,"™ I refer of course to the legal
obligation of a party who causes harm to make a payment to the
victim of the harm, and by "accidents,” I mean harmful outcomes
that neither injurers nor victims wished to occur -- although
outcomes whose likelihood or sevérity they might have
affected.l The body of law determining liability for
accidents is included in what is known to us in Anglo-American
legal systems as tort law,2 and I shall use this term and

accident and liability law synonymously.3

A. Use of models to answer two types of theoretical gquestions

§A.1 Two types of theoretical questions will be analyzed
in the book: "predictive" questions, asking about the effects
of employing legal rules; and "normative" questions, seeking to
evaluate the goodness of legal rules. The questions will be
examined using stylized models of parties' behavior and of the
working of the legal system.

§A.2 The predictive questions will have definite answers
in the models because a complete set of assumptions about
parties' situation, the nature and risk of accidents, and the
legal system will always be specified. It will be stated, for

instance, whether injurers have enough money to pay fully
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judgments rendered against them, whether they own liability
insurance, whether victims' losses would be purely financial or
might include physical injury, whether liability rules are
applied perfectly or subject to error, and so forth. Given
such assumptions, it will be possible to ascertain the effects
of liability rules.

In particular, parties' behavior will be assumed to be
determined by the theory of expected utility. According to the
theory, if a party is to choose among different actions, and
each would result in some consequence with certainty, then he
would simply select the action leading to the consequence
having the greatest "utility" to him.4 However, a party will
typically face uncertainty over the consequences of his
actions. 1In such cases, a party will evaluate a potential
action in terms of its "expected" utility. The expected
utility of an action is obtained by multiplying the probability
of each outcome that could follow from the action by the
utility of the outcome, and then by adding these values over
all the possible outcomes. Thus, if an action would result in
an outcome producing utility of 100 with probability 90% and in
another outcome yielding utility of 200 with probability 10%,
the expected utility associated with the action would be
90%x100 plus 10%x200 or 110. Parties will be assumed to take
the action with the highest expected utility.5

§A.3 Given the answers to predictive guestions, normative
guestions can be answered, once a social welfare criterion is

stipulated. If, for example, the social welfare goal is
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posited to be minimization of the sum of accident losses and
the costs of accident prevention, one legal rule would be said
to be better than a second if the first rule resulted in a
lower sum of accident losses plus prevention costs. The answer
to normative questions obviously depends on the measure of
social welfare under consideration. If the measure just
mentioned were altered to take into account compensation of
victims, say, the comparison of legal rules could well be
different.

§A.4 The advantage of studying models is that it allows
predictive and normative questions to be answered in an
unambiguous way. Practicality, however, requires that the
models be kept simple; while there is no conceptual bar to
introducing in them all manner of complications, admitting even
a few tends to make the models difficult to solve or to
interpret. Thus, the use of the models to understand reality
in some of its complexity must be inexact, and rough judgments

about the fit of the models have to be made.

B. Organization and plan of the book.

§B.1 Each of the chapters of the book (other than this one
and the conclusion) contains several types of section. The
first type discusses the models. Sections of this type provide
the core of the analysis and often include numerical examples
(which are set off so as not to interrupt the flow of the

text). The reader should be careful to bear in mind that the
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predictive and normative statements made in these sections
apply to the models only.

The second type of section is comprised of comments and of
interpretation of the analysis. Sections of this type are
usually labeled "remarks."

The third type of section contains summary descriptions of
the actual law. These descriptions focus on Anglo-American
law, but sometimes mention the French, German, and Soviet legal
systems.6

The fourth type of section notes relevant literature,.

§B.2 The claims made about the models in the chapters are
demonstrated in mathematical appendices using the standard
methods of microeconomic theory. The appendices are
essentially self-contained.

§B.3 The plan of the book is straightforward. The book
begins with an analysis of "deterrence," that is, of the
effects of liability rules on parties' behavior and therefore
on the occurrence of accidents. Here and throughout, the two
major forms of liability are considered: negligence and strict
liability. Under the negligence rule (I omit details), an
injurer must compensate a victim only if he, the injurer, was
at fault, which is to say, only if his behavior was subpar;
whereas under strict liability, an injurer must compensate a
victim regardless of whether he was at fault.

To understand deterrence under liability rules, it is
helpful initially to study parties' behavior in the absence of

insurance, and it is convenient to consider measures of social
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welfare that depend on total accident losses and other
aggregates, but not on the particular distribution of losses
between victims and injurers. These assumptions are'made in
Chapter 2 on the basic theory of deterrence, and they are
maintained in Chapters 3 through 7, extending the basic theory.

Then, in Chapters 8 through 10, insurance is incorporated
in the analysis, and measures of social welfare are examined
that do take into account the distribution of accident losses
(or, more exactly, compensation of "risk averse" parties and
the allocation of risk). 1In these chapters, both accident
insurance covering victims directly against losses and
liability insurance covering injurers against liability are
considered. Insurance is of interest, it need hardly be
emphasized, because its ownership is widespread. This makes
insurance an important determinant not only of the ultimate
bearing of accident losses, but also of parties' financial
reasons to avoid doing or suffering harm.

The subject of Chapter 11 is the "administrative costs" of
the liability system, namely, the legal and other costs borne
by litigants and the public costs associated with operation of
the courts. After administrative costs under different
liability rules are discussed, a contrast is drawn between the
private and the social incentives to make use of the liapility
system given its administrative costs.

In Chapter 12, liability is compared to other methods for
controlling risk: safety regulation, the injunction, fines for

harm done, corrective taxes based on anticipated harm, and use
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of criminal sanctions. This examination is intended to place
liability in perspective and to enable us to appreciate its
distinctive aspects.

Finally, in Chapter 13, concluding comments are offered on
the analysis of the book. The value of the analysis for
predictive and normative ends, the importance of omitted
factors, and the purpose and future of tort law are briefly
discussed.

Readers who wish to gain a quick understanding of
deterrence theory, of the role of insurance, and of
administrative costs may wish to look initially only at

Chapters 2, 9, and 11.
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Chapter Two
LIABILITY AND DETERRENCE: BASIC THEORY

A model of accidents involving two types of parties,
injurers and victims is considered here. We might think, for
example, of injurers as drivers of automobiles and of victims
as bicyclists, or of injurers as parties conducting blasting
operations and of victims as passersby.l Injurers and
victims will each have two kinds of decisions to make (or at
least potentially so): a decision whether, or how much, to
engage in a particular activity; and a decision over the degree
of care to exercise when engaging in an activity. The number
of miles an individual drives, for instance, might be
interpreted as his level of activity, and the precautions he
takes when on the road (slowing for curves, paying attention to
the presence of bicyclists) as his level of care. Similarly,
how often a bicyclist rides where there is automobile traffic
might be regarded as his level of activity, and his precautions
when riding (staying close to the side of the road, use of a
brightly colored vest) as his level of care.

Injurers may face liability for accidents they cause. They
will be assumed, however, not to make contractual or other
agreements with victims to pay for accident losses or to reduce
accident risk, for injurers and victims will be supposed to be

strangers to one another.
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In addition, injurers and victims will be assumed to make
their decisions on the basis of evaluations of their expected
utility, as described generally in the Introduction.» The level
of utility of an injurer or a victim will be taken to equal the
amount he holds of a single, abstract good.2 Hence, if a
party faces, say, a 10% chance of losing 100 units of the good,
his expected utility will be lowered by 10%x100 = 10. Notice
that a party's expected utility would also be lowered by 10 if
he faced instead a 1% chance of losing 1,000 units or a .1l%
chance of losing 10,000. This illustrates that under the
present assumption, parties' decisions will not be influenced
by the potential magnitude of their losses per se. Their

decisions will be affected only by their expected losses, that

is, by the potential magnitude of their losses multiplied by

the probability of suffering the losses.3 Parties will

therefore be said to be risk neutral.4 Making the assumption

of risk neutrality will greatly simplify the analysis of
liability and deterrence. Moreover, having studied the
situation under the assumption will prove helpful later, in
Chapters 8 through 10, when the often more realistic assumption
is made that parties are risk averse and are concerned not only
about their expected losses, but also about the possible size
of their losses.

Given the assumption of risk neutrality and the other
assumptions, the effect of liability rules on the behavior of
parties and on specified measures of social welfare will now be

considered in several increasingly general versions of the
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model. The analysis of each version of the model will proceed
in the same way. First the socially ideal situation will be
discussed, and then the situation in the absence and in the

presence of different liability rules will be examined.

A. Levels of care the only determinant of risk

unilateral accidents

SA.1 1In this version of the model, it will be supposed that

accidents are unilateral in nature: while injurers' behavior

will be assumed to affect accident risks, victims' behavior
will not, and they will have no role in the analysis. Where an
airplane crashes into a building, for example, or where a break
in a water main causes a flood in a basement, the victims
presumably could not have done much to prevent harm, so that
the accidents might be seen as unilateral -- as might
automobile-bicycle accidents where it is believed that
bicyclists' actions are of minor importance in reducing risks.

It will also be supposed that the only way injurers affect
accident risks is through their exercise of care; their level
0f activity, in other words, will be assumed fixed.

In addition, the social goal will be taken to be
minimization of the sum of the costs of care and of expected

accident losses, This sum will be called total accident

costs.

§A.2 social welfare optimum., Before determining how

injurers are led to act in different situations, it is of



Shavell 3/82:3e:2/86

interest to identify the level of care that minimizes total
accident costs. This socially optimal level of care will
clearly reflect both the costs of exercising care and the
reduction in accident risks that it would accomplish.

Consider5

Example 1. The relationship between injurers' care and the

probability of accidents that would cause losses of 100 is

as follows.

Table 2.1
expected total
level cost accident accident accident
of care of care probability losses costs
none 0 15% 15 15
moderate 3 10% 10 13
high 6 8% 8 14

To understand why exercising moderate care minimizes total
accident costs, observe on the one hand that raising the
level of care from none to moderate reduces expected
accident losses by 5, but involves costs of only 3; it thus
lowers total accident costs. On the other hand, observe
that raising care beyond the moderate level would reduce
expected accident losses by only 2, yet involve additional

costs of 3; hence it would not be worthwhile.//

Note that the example illustrates the obvious point that the

optimal level of care may well not result in the lowest
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possible level of expected accident losses (for that would
require the highest level of care).

Let us now examine how much care injurers will be led to
exercise in various situations.

SA.3 no liability. 1In the absence of liability, injurers
will not exercise any care. Total accident costs will
therefore generally exceed their optimal level; in Example 1,
for instance, they would -be 15 rather than 13.

§A.4 strict liability. Under this form of liability,

injurers must pay for all accident losses that they cause.
Hence, injurers' total costs will equal total accident costs;
and because they will seek to minimize their total costs,
injurers' goal will be the social goal. Consequently, injurers
will be induced to choose the socially optimal level of care.
In Example 1, the column of expected accident losses will
become injurers' expected liability and the column of total
accident costs will become injurers' total costs. Accordingly,
injurers will decide to exercise the optimal, moderate level of
care.

SA.5 negligence rule, Under this rule, an injurer will be

held liable for accident losses he causes only if he was
negligent, that is, only if his level of care was less than a
level specified by courts called due care. 1If the injurer
exercised a level of care that equalled or exceeded due care,
he will not be held liable.

If due care is chosen by courts to equal the socially

optimal level of care, then injurers will be led to exercise
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due care. Thus the outcome will be socially optimal. To see
why, first reconsider Example 1. If courts define due care to
be the socially optimal, moderate level, then the following

table describes injurers' situation.

Table 2.2
level cost injurer expected injurer's
of care of care liability liability total costs
none 0 liable 15 15
moderate 3 not liable 0 3
high 6 not liable 0 6

Hence, injurers will indeed be best off exercising moderate
care.

More generally, there are two reasons why injurers will
necessarily be led to take due care if it is chosen to equal
the optimal level. First, injurers plainly would not take more
than due care: for they will escape liability by taking merely
due care; taking dgreater care would therefore be to no
advantage yet would involve additional costs.6 Second,
injurers would not wish to take less than due care, provided
that due care is the socially optimal_level. The logic behind
this assertion is that if injurers took less than due care,
they would expose themselves to liability, so that their
expected costs would equal total accident costs. Thus,

injurers would want to choose their level of care so as to
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minimize total accident costs. But this in turn means that
they would wish to raise their level of care to the socially
optimal point -- which by hypothesis equals due care and
therefore allows them to avoid liability entirely.

§SA.6 1liability rules compared. Both forms of liability

result in the same, socially optimal behavior, but they differ
in what courts need to know to apply them.7 Under strict
liability, a court needs only to determine the size of the loss
that occurred, whereas under the negligence rule, a court needs
in addition to determine the level of care actually taken (a
driver's speed) and to calculate the socially optimal level of
due care (the appropriately safe speed). To do the latter, in
turn, a court needs to know the cost of taking different levels
of care and their differential effectiveness in reducing
accident risks.8

§SA.7 remark on the comparison where care has several

dimensions. Suppose, as would be usual, that there is more

than one dimension of an injurer's behavior that affects
accident risks (not only a driver's speed, but also the
frequency with which he looks at the rear view mirror). In
this situation, under strict liability, an injurer would be led
to choose optimal levels of all dimensions of care in order to
minimize his expected total costs. But under the negligence
rule he would not have a motive to choose optimal levels of
those dimensions of care that are not incorporated into the due
care standard.9 And in fact there will usually be excluded

dimensions of care. This is because of difficulties that
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courts would face in ascertaining certain elements of care (How
would a court obtain information about the number of times per
minute a driver usually looks at his rear view mirror?) or in
determining proper standards in respect to these dimensions of

care.

bilateral accidents

§SA.8 It will now be assumed that victims as well as
injurers can take care and thereby lower accident risks.

In this bilateral version of the model of éccidents, the
way in which injurers choose to behave may depend on the way
victims behave, and conversely. For example, how watchful
drivers are for bicyclists may depend on how cautious
bicyclists generally are (drivers might be very watchful if
bicyclists are not very cautious); and how cautious bicyclists
generally are may depend on the usual attentiveness of drivers.

The possible interdependence of parties' behavior means
that in showing that injurers and victims will act in a
particular way, two things will have to be demonstrated: that
injurers will choose to act in the asserted way, given that
victims act in the asserted way; and that victims will choose
to act in the asserted way, given that injurers act in the
asserted way. A situation with these two characteristics will

be called an equilibrium, since neither victims nor injurers

will have a motive to alter their behavior.10
Injurers' and victims' behavior in such equilibria will be

determined in the analysis below under several different forms
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of strict liability and negligence rules. The social goal
considered will continue to be minimization of total accident
costs, which here will be the sum of injurers' and victims'
costs of care, plus expected accident losses.

§A.9 social welfare optimum. This should reflect the

parties' joint possibilities for reducing accident risks and

their costs of care. Consider |
Example 2. The probability of an accident that would cause
losses of 100 is related to the different possible
combinations of injurers' and of victims' levels of care as

shown below, where it has been assumed for simplicity that

there is only one positive level of care -- labeled
"care" -- for parties of each type.
Table 2.3
expected total
levels cost accident accident accident
of care of care probability losses costs

injurers victims injurers victims

none none 0 0 15% 15 15
none care 0 2 12% 12 14
care none 3 0 10% 10 13
care care 3 2 6% 6 11

Thus it is socially optimal for both injurers and victims
to take care. To see why, observe, for instance, that if
injurers alone take care, expected losses are 10, whereas

if victims also do so, at a cost of 2, expected losses fall
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by 4; hence toﬁal accident costs are reduced by victims

also taking care. Similar reasoning shows that the

situation where victims alone take care can be iﬁproved by

injurers also taking care.//
While in this example it is socially optimal for both injurers
and victims to take care, other examples can, of course, be
constructed in which it is optimal only for injurers or only
for victims to take care (or for neither to do so). These
poss;bilities are not the focus here (but see §A.20), because
in most real situations one supposes that it would be best for
both injurers and victims to take a positive degree of care,
however small.

§SA.10 no liability. As before, injurers will not take
care in the absence of liability, and the outcome will
therefore generally depart from the optimal. However, because
victims will bear their accident losses, they will have a
reason to take care. In Example 2, though injurers will not
take care, victims will, as this will cost them 2 yet lower
expected accident losses from 15 to 12.ll

§A.11 strict liability. Since injurers will be liable for

the accident losses they cause under strict liability, they
will have a proper motive to take care, but because victims
will be fully compensated by injurers for accident losses,
victims will be indifferent as to the occurrence of accidents.
Therefore, victims will not take care,12 and the outcome will

not be optimal. In Example 2, injurers will take care because



Shavell 3/82;3e;2/86 Ch.

this will reduce their expected liability from 15 to 10 and
cost only 3; but victims will not take care.

§A.12 strict division of accident losses. BY strict

division of accident losses is meant that injurers and victims
each bear a positive fraction of any accident losses that
occur. The fraction is assumed to be independent of their
levels of care and, in particular, independent of whether
someone was negligent (thus the division is called "strict").

Under this form of liability, injurers and victims may be
led to exercise too little care, and the outcome may not be
socially optimal. The reason is that as parties of each type
will bear only a portion of accident losses, what they will
save by taking care is only a portion of the true reduction in
expected accident losses that taking care accomplishes; hence
their incentive to take care may be socially inadeguate.

In Example 2, for instance, suppose that injurers and
victims each bear half of any accident losses, that is, 50
rather than 100, Then neither will take care. To verify that
this is so, observe first that injurers will not wish to take
care given that victims do not; for injurers would reduce their
expected liability from 15%x50 = 7.5 to 10%x50 = 5 by taking
care if victims do not; but since taking care would cost 3,
injurers will decide not to do so. Observe likewise that
victims will not wish to take care given that injurers do not;
for victims would reduce their expected losses from 15%x50 =
7.5 to 12%x50 = 6 by taking care; but since that would cost 2,

they too will not find taking care worthwhile.13
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Altering the fraction of liability borne by injurers will
not necessarily solve the problem. In the example, while
injurers would be induced to take care if their liability was
raised substantially above 50, that would even further dilute
victims' incentives to take care. On the other hand, while
victims would be led to take care if the portion of losses they
had to bear was raised substantially above 50, that would
further dilute injurers' incentives to take care. Thus, in the
example, and in general, there is no "magic" allocation of
accident losses that would induce both injurers and victims to
take appropriate care.

SA.13 strict liability with the defense of contributory

negligence. Under this rule, an injurer is liable for the

accident losses he causes unless the victim's level of care was
less than a due care level; and when that is so, the victim is

said to be contributorily negligent and must bear his

losses.14

If the level of due care for victims is chosen by courts to
equal the socially optimal level of care, then victims will be
induced to exercise due care and injurers also will be induced
to take their socially optimal level of care. Thus, the
socially optimal outcome will be achieved. To establish this,
note, on the one hand, that injurers will exercise optimal
care, given that victims take due care. This is so because if
victims take due care and therefore will not have to bear their
accident losses, injurers will be liable for accident losses.

Hence, injurers will have a socially appropriate motive to take
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care. (If bicyclists take due care, then drivers will be
liable for accident losses and will decide to take optimal
care.) Note, on the other hand, that victims will take due
care if injurers exercise optimal care. This is true
essentially because victims will wish to avoid being found
contributorily negligent and thus having to bear their own
losses. The specific reasoning is analogous to that in §A.5
explaining why injurers will take due care under the negligence
rule.15

To verify the claim in Example 2, assume that due care for
victims equals "care," since their taking care is socially
optimal. Then presuming that victims take care, injurers will
be liable for accident losses they cause., Therefore, their
expected liability will be reduced from 12 to 6 if they spend 3
to take care, so that they will do this. Conversely, assuming
that injurers take care, victims will be induced to take care;
for if victims do not take care, they will bear their expected
accident losses of 10; whereas if they take care at a cost of
2, they will not bear their losses.16

§A.14 strict liability with the defense of relative

negligence. Under this rule as under the last, an injurer is

liable for the accident losses he causes if the victim took due
care. If, however, the victim failed to take due care, the
victim now does not bear all his losses; rather, he bears only
a fraction of them, the fraction depending on his actual level

of care relative to due care.



Shavell 3/82;3e;2/86 Ch.

It can be demonstrated that if this fraction is
sufficiently large and if due care is chosen by courts to equal
the socially optimal level of care, then victims will be
induced to take due care and injurers will also be led to take
the socially optimal level of care. This should be evident
from the previous section (and details are therefore omitted),
since if the fraction of losses that contributorily negligent
victims would have to bear is high, then the rule heré
resembles the last one. 1In Example 2, for instance, if a
victim who does not take care will have to bear more than half
of his losses, he will be induced to take care if injurers do
so, as the victim will then save more than 2 in expected losses
by taking care, and so forth.

SA.15 negligence rule. The desctiption of this rule is

virtually the same as in the unilateral case: 1If an injurer
takes at least due care, he will not be liable for accident
losses he causes; otherwise he will be liable, regardless of
how the victim acted.

It is easy to see that if due care is chosen by courts to
equal the socially optimal level, then again injurers will be
led to take due care and victims will also be induced to take
the optimal level of care. Injurers will be motivated to take
due care to avoid liability, by the argument of §A.5. And
because victims will bear their losses if injurers take due
care, victims will have a proper incentive to take care.

(Drivers will be led to take due care; and bicyclists, knowing
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that they will bear their losses, will decide to take
appropriate care.)

To illustrate, assume in Example 2 that due care»for
injurers equals "care." Then if injurers do not take care,
their expected liability will be 12, presuming that victims
take care; thus injurers will choose to avoid liability by
spending 3 on care. Also, as victims will bear their losses
when injurers take due care, victims will reduce their expected
losses from 10 to 6 by taking care; since this will cost
victims 2, they too will decide to take care.

SA.16 negligence rule with the defense of contributory

negligence. According to this rule, an injurer will not be

liable for accident losses he causes if he takes at least due
care; and even if he does not, he will still escape liability
if the victim too failed to take due care.

By an argument very close to that of the previous section,
it can readily be seen that if injurers' and victims' levels of
due care are chosen by courts to equal the socially optimal
levels, then both injurers and victims will be led to take due
care and the socially optimal result will be achieved.

Injurers will wish to take due care to avoid liability, under
the assumption that victims take due care and thus will not
bear their losses on account of contributory negligence, Also,
victims will wish to take due care, presuming that injurers
take due care; for as victims will then bear their losses, they

will be led to take the socially optimal level of care, which
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by assumption is due care. (This may be verified in Example 2
exactly as it was in the preceding section.)

Notice that the defense of contributory negligence is a
superfluous addition to the negligence rule with respect to the
objective of inducing victims to act optimally, for it was seen
that victims take optimal care when the negligence rule is
unaccompanied by the defense. The explanation should be clear
on reflection. Under the negligence rule without the defense
of contributory negligence, injurers take due care to avoid
liability. Consequently, victims bear their losses, and this
by itself supplies them an incentive to take appropriate care.
Accordingly, there is no need to provide victims another

17

incentive to take care.

§A.17 comparative negligence rule., Under this rule, 1like

under the last, an injurer will not be liable for accident
losses he causes if he takes due care. But this rule differs
from the previous rule in the situation where both an injurer
and a victim fail to take due care. 1In that situation, each
party bears a fraction of the accident losses, where the
fraction is determined by a comparison of the amounts by which
the two parties' levels of care depart from the levels of due
care18 -- thus the term "comparative" negligence,

Under the comparative negligence rule, if courts choose
optimal levels of due care, then both injurers and victims will
be led to take due care. The rationale for the result is
precisely that of the last section. (Injurers will take dué

care to avoid liability if victims take due care, and so on,)
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The reason there is no difference between the outcomes
under the comparative negligence rule and under the negligence
rule with the defense of contributory negligence is in essence
this: Under both rules, if parties of one type take due care,
then parties of the other type will reason that they alone will
be found negligent if they fail to take due care. The
allocation of accident losses when both injurers and victims
are negligent -- the distinguishing feature of the comparative
negligence rule -- therefore turns out to be irrelevant to
parties' calculations in equilibrium.19

§A.18 1liability rules compared. 1In the present bilateral

version of the model, it was seen that strict liability does
not lead to the socially optimal outcome for the obvious reason
that it fails to supply victims a motive to take care. And
while strict division of accident losses may provide victims
some incentive to take care, it may leave injurers with an
inadegquate incentive to do so. A comparison of these two forms
of strict liability with each other and with not having
liability at all therefore depends on the importance of
modifying injurers' as opposed to victims' behavior. The more
important it is for injurers to take care, the greater the
relative appeal of strict liability -- or a division of losses
in which injurers pay a high fraction -- over no liability.

It was also seen that strict liability with the defense of
contributory (or relative) negligence and all forms of the
negligence rule result in the socially optimal outcome. Under

these rules, parties have one of two sufficient reasons to take
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optimal care: Either taking optimal care allows them to avoid
entirely the bearing of accident losses (victims' situation
under strict liability with the defense of contributdry
negligence, injurers' situation under the negligence rules); or
else taking care reduces the expected losses that parties in
fact bear (injurers' situation under strict liability with the
defense of contributory negligence, victims' situation under
the negligence rules).

To apply each of the rules leading to optimality, courts
need to determine the magnitude of accident losses, and the
actual level of care and the optimal level of due care for
injurers or victims. Moreover, to ascertain the optimal level
of due care for one party, a court must generally determine (if
only implicitly) the optimal level of care for the other, since
the optimal level of care for one party will in principle
depend on the other's costs of and possibilities for reducing
risk.20 This latter point makes the comparison of liability
rules with respect to their ease of application different from
what it might at first seem to be.

Cconsider, for instance, the rule of strict liability with
the defense of contributory negligence and the negligence rule
Wwith the defense. It may seem initially that strict liability
with the defense of contributory negligence is the easier to
apply, because courts are not directly concerned with injurers’
behavior under the rule. But to apply the defense of
contributory negligence, courts must determine optimal due care

for victims, and, as just remarked, this ordinarily effectively
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requires courts to determine the optimal level of care for
injurers. Therefore, the main difference affecting the ease of
application of the two rules is only that under the strict
liability rule, courts do not need to determine the actual (as
opposed to the optimal) level of care of injurers.

SA.19 remark on the comparison where care has several

dimensions. It was noted in §A.7 that there may be dimensions

of injurers' care (such as the frequency with which drivers
look at their rear view mirrors) that would not be taken into
account in the negligence determination because of difficulties
courts would encounter in assessing them. Injurers would
therefore not choose these dimensions of care in an optimal way
under the negligence rule, but they would be led to do so under
strict liability. It is clear that a similar point applies
where there are dimensions of victims' care (such as the
frequency with which bicyclists look behind themselves) that
could not be included in their standard of due care.
Specifically, victims would not choose these dimensions of care
optimally under strict liability with the defense of
contributory negligence, but they would do so under the
negligence rule (because they would bear their losses under
that rule). 1In conseguence, to know how the present
consideration affects the comparison of liability rules, one
must make a judgment about the relative importance of the
dimensions of injurers' and of victims' behavior that would be

excluded from their respective standards of due care.
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§A.20 remarks on the notion of the least cost avoider.

This notion applies in situations where if either injurers or
victims take care, the risk of accidents will be eliminated.
In such situations, it is clearly wasteful for both injurers
and victims to take care. What is optimal is for the parties
who can prevent accidents at least cost, the "least cost
avoiders," alone to take care.21 Suppose, for example, that
injurers can prevent accident losses of 100 by taking a
precaution that costs 10, and that victims also can prevent the
losses by taking a precaution that costs 20. Then injurers
alone ought to take precautions, because they are the least
cost avoiders.

Consideration of the model of the least cost avoider may be
misleading for thinking about the class of bilateral accident
situations examined in this book. 1In the situations examined
here, there simply are no least cost avoiders who alone ought
to take care, since both injurers and victims generally oughtr
to do something to avoid risk, and the functioning and
comparison of liability rules is therefore different from in
the least cost avoider model. In that model, for instance, if
injurers are the least cost avoiders, an optimal outcome will
be achieved under strict liability unaccompanied by the defense
of contributory negligence. But in the bilateral model studied
here, of course, the defense of contributory negligence must
accompany strict liability in order to induce victims to take

appropriate care.

- 26 -
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Similarly, consideration of the least cost avoider model
may lead to the belief -- though mistaken -- that the liability
rules asserted here to fesult in optimal behavior can result in
suboptimal behavior. To illustrate, the following might be
said about the example above where the injurers who can prevent
losses at a cost of 10 are the least cost avoiders: "Since
victims can also prevent the losses of 100 at a cost of 20 and
20 is less than 100, they could be found contributorily
negligent for failure to take precautions. Thus, use of the
defense of contributory negligence can lead to the undesirable
result that victims rather than injurers take precautions.”

The error in this argument lies in the assumption that victims
might be found contributorily negligent for failure to take
precautions. If due care for victims is assumed to be
optimally determined -- which, recall, has always been the
assumption in showing that rules of liability lead to optimal
results -- then the due care requirement for victims in the
example should be vacuous: There should not be any duty for

. . 2
victims to take precautlons.2

These remarks about the least cost avoider model are not
meant to suggest that the model cannot be helpful, but rather
that the model is special and must be interpreted with caution.

§A.21 liability rules actually erhployed.z3 In the

United States, the major rules of liability for accidents
between strangers are the comparative negligence rule, the
negligence rule with the defense of contributory negligence,

and strict liability with that defense.24 In England,

- 27 -
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France, Germany, and the Soviet Union, the usual forms of
liability are the comparative negligence rule and strict
liability with what was called here the relative negligence
defense.25

§A.22 remark on the actual determination 9£ due care and

its "as if" interpretation. Negligence in American law as

defined in the Restatement of Torts, Second, is "conduct which
falls below the standard [of due care]... for the protection of
others against unreasonable risk of harm,“26 and the concept
is similar in other legal systems.27 To decide on the
standard of due care often requires some sort of weighing of
the magnitude of risk against the disutility or cost of more
careful conduct.28

Now as the reader has seen in the analysis here, the level
of due care that minimizes total accident costs implicitly
involves just such a weighing of risk against the cost of
care. This suggests that due care is in fact found by a
process that operates as if it were designed to identify total
accident cost minimizing behavior.29

I hasten to say that the words as if are stressed because
the interpretation is hardly that individuals or courts think
in terms of the mathematical goal of minimizing a sum. They
obviously do not do anything so unnatural. Rather, they appear
to gauge the appropriateness of behavior by a rough
consideration of risk and the costs of reducing it, ordinarily
on the basis of felt notions of fairness.30 Likewise, the as

if interpretation carries with it no specific implications

- 28 -
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about the degree to which individuals or courts concern
themselves about goals of deterrence.

With these caveats in mind, observe that the as if
interpretation is borne out not only by the mere fact that
there is a weighing involved in the negligence determination,

but also by a consideration of its more particular character.

First, the elements that are taken into account in finding due
care and their effect on its level are what would be expected
were the aim to minimize total accident costs: the level of
due care is generally higher the greater the likelihood of
harm, the larger the probable size of harm, the more
individuals who are at risk, and the easier it is for parties
to alleviate risk.32 Second, the choice of due care levels
probably reflects the Jjoint nature of the possibilities for
injurers and victims to reduce accident risks, as is consistent
with the bilateral model of accidents. Consider, for instance,
accidents in which bicyclists run into car doors as the doors
are opened. My surmise is that most of us would say that
bicyclists should not have to proceed so slowly that were a car
door to open suddenly, they could virtually always stop in
time, and that before persons open car doors to leave, they
should look around to see if anyone is approaching. I suggest
too that in coming to this view, most.of us would have at the
back of our minds -- if not in our conscious thoughts -- such
ideas as that it would be a burden for bicyclists to have to go
so slowly that they could stop immediately before running into

car doors, that it is relatively easy for persons leaving cars
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to look for danger, and that it is not necessary for bicyclists
to go very slowly if persons are properly cautious when leaving
their cars. In other words, when deciding on the care that
parties of one type ought to exercise, we guite naturally
factor into our thinking the ability to take care of parties of
the other type and what their care would accomplish.

§A.23 note on the literature. The first writer to study

in an analytical way the theory of the effect of liability
rules on parties' behavior was Calabresi (1961, 1965,

1970).33 He examined the desirability of different rules,
emphasizing versions of strict liability and assuming for the
most part the goal of minimization of total accident

costs.34 Posner (1972, 1973a,b) later made significant
contributions, especially in his analysis of the various
principles and doctrines governing use of the negligence
rule.35 While both these writers used suggestive numerical
examples, neither recognized that liability rules would, as a
general matter, lead calculating parties to take total accident
cost minimizing levels of care. Brown (1973) contains the
first clear statement and formal proofs of this result. He
showed that the rules of strict liability with the defense of
contributory negligence and the negligence rule (with or
without the defense) induce injurers énd victims to take total

. C e : Ca ey 36
accident cost minimizing levels of care in equilibrium.
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B. Levels of care and levels of activity the determinants of

risk

unilateral accidents

§B.1 Now that the effect of liability rules on parties'
exercise of care has been studied, the influence of the rules
on parties' levels of activity will also be considered. The
analysis will begin with the unilateral case, where only
injurers' actions affect risk, and will rely on two assumptions
about injurers' level of activity: First, an increase in their
level of activity will result in a proportionate increase in
expected accident losses, given their level of care. Thus, a
doubling in the number of miles that individuals drive will
result in a doubling in the number of accidents they cause,
given the care with which they drive; or a doubling in the
number of times individuals walk their dogs will result in a
doubling in the risk that their dogs will bite strangers, given
the care taken (leashing) to prevent that. Second, an increase
in injurers' level of activity will result in an increase in
their utility (at least up to some point); the more individuals
drive or the more they walk their dogs, the greater will be
their utility (until their need to drive is met or until
walking their dogs turns into a chore).

The social goal will be taken to be maximization of the
utility injurers derive from engaging in their activity less
total accident costs, that is, less their costs of care and

expected accident losses. It makes sense, of course, to
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introduce the utility injurers derive from their activity into
the measure of social welfare, since the level of their
activity is to be studied.37

§B.2 social welfare optimum. This will reflect two

elements: As before, when an injurer engages in his activity,

he ought to take care commensurate with its effect in reducing

accident losses and with its costs. But now, also, he should

engage in his activity at the level that appropriately balances

the utility he obtains against the additional risks he

creates. Consider
Example 3. Assume that the situation each time injurers
engage in their activity is as was described in Example 1.
Namely, if injurers behave optimally, they will take
moderate care at a cost of 3 and will reduce expected
accident losses to 10. Consequently, if an injurer engages
in his activity twice, taking optimal care each time, his
total costs of care will be 6, and the expected accident
losses he causes will be 20; if he engages in his activity
three times, the figures will be 9 and 30, respectively;
and so forth. This explains the third and fourth columns
in the table below. Supposing that the second column shows
the total utility injurers derive from engaging in the

activity, the last column can be calculated.
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Table 2.4
social welfare =
total total total utility -
utility total exXpected total costs of
activity from costs accident care expected
level activity3 of care 1losses accident losses
0 0 0 0 0
1 40 3 10 27
2 60 6 20 34
3 69 9 30 30
4 71 12 40 19
5 70 15 50 5

The optimal activity level is 2 because social welfare is

highest at that level. To see better why, observe that
each time an injurer engages in the activity, he will
increase total accident costs by 3 + 10 = 13. Therefor

social welfare will be enhanced by his engaging in the

activity another time if and only if the marginal utility

he would gain exceeds 13. Since the utility he obtains

€

from engaging the first time is 40, the marginal utility he

obtains from the second time is 20, and that from the third

time is only 9, it is best that he stop at the second
time.//

The general point illustrated by this example is that the

socially optimal behavior of injurers can be determined in two

steps: first, by finding (as in §A.2) the level of care that

minimizes total accident costs incurred each time injurers

engage in their activity; and then by raising the level of
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activity as long as the marginal utility injurers derive
exceeds the increment to total accident costs.

§B.3 no liability. In the absence of liability; not only
will injurers fail to take care, they also will engage in their
activity to too great an extent. Indeed, they will continue to
engage in it as long as they obtain any additional utility
(individuals will go for a drive or walk their dogs on a mere
whim) -- rather than, as would be socially desirable, only as
long as they obtain additional utility exceeding the costs of
optimal care plus the expected accident losses they cause. In
Example 3, injurers will not take care, and thus will choose
activity level 4, the level at which they cease to gain utility
from their activity, rather than the optimal activity level of
2.

§B.4 strict liability. Under this rule, an injurer's

utility net of his expected costs will be equal to the measure
of social welfare, since he will pay for the accident losses he
causes and he will naturally enjoy the benefits of engaging in
his activity and will bear the costs of care. Accordingly,
injurers will behave so as to maximize social welfare; they
will thus choose both the optimal level of care and the optimal
level of activity.

More directly, injurers will choose the optimal level of
care because this will minimize the expected costs they bear
each time they engage in their activity. And they will choose
the optimal level of activity because they will wish to engage

in the activity only when the éxtra utility they derive exceeds

- 34 -




Shavell 3/82;3e;2/86 Ch. 2

their costs of care plus their added expected liability
payments for accident losses caused. (People will walk their
dogs only when their utility gain outweighs the disutility of
having to leash the dogs and the added liability risk due to
dog bites.) In Example 3, for instance, we know (from SA.4)
that strictly liable injurers will take the moderate level of
care, Hence, the last column from the table will become
injurers' utility net of their expected costs, and they will
therefore choose the optimal activity level of 2.

§B.5 negligence rule. As the reader recalls from previous

analysis, injurers will be led to take optimal care under the
negligence rule, assuming that the level of due care is chosen
by courts to equal the optimal level of care. Because they
will take due care, however, injurers will escape liability for
any accident losses they cause. They will therefore not have a
reason to consider the effect that engaging in their activity
has on accident losses. Consequently, injurers will be led to
choose a socially excessive activity level., Specifically, they
will engage in their activity whenever the utility they derive
net of the cost of care is positive (whenever the pleasure from
walking their dogs net of the disutility of leashing them is
positive), rather than only when their net utility exceeds the
additional expected accident losses they create.

This can be seen in Example 3, where we know {from §A.5)

that if due care is the optimal, moderate level, injurers will
take due care. Hence, injurers will not be liable for accident

losses, and their situation will be as follows.
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Table 2.5
total total
utility total utility
activity from costs net of total
level activity of care costs of care
0 0 0 0
1 40 3 37
2 60 6 54
3 69 9 60
4 71 12 59
5 70 15 55

From the last column, it is evident that injurers will choose
the activity level 3 rather than the optimal activity level 2.
And they will do this for the reasons just explained: They
will increase their activity level from 2 to 3 because this
will raise their utility by 9 and their costs of care by only
3; they will not consider that increasing their activity level
will also raise expected accident losses by 10, for they will
not be liable for these losses.

§B.6 liability rules compared. While under both strict

liability and the negligence rule injurers are led to take
socially optimal levels of care, it has been seen that under
the negligence rule they engage in their activity to too great
an extent because, unlike under strict liability, they do not

9
pay for the accident losses they cause.3
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The importance of this defect of the negligence rule will
clearly depend on the expected magnitude of the losses caused
by an activity. If an activity is by its nature very dangerous
even when carried out with appropriate precautions, then the
fact that under the negligence rule the level of the activity
would be excessive might be significant. If the walking of
dogs of a vicious breed or if blasting creates high risks of
harm despite the use of all reasonable care, then the fact that
under the negligence rule people would walk the dogs
excessively (rather than exercising them in a yard or rather
than owning dogs of another breed) or that firms would blast
excessively (rather than employing other methods of demolition)
might be of real consequence. If, however, an activity creates
only a low risk of accidents when due care is taken, then the
importance of any excess in the level of activity under the
negligence rule will be small. This is true, one suspects, of
many and perhaps most of our everyday activities (mowing a
lawn, playing catch, walking the friendly, domesticated
dog).40

§B.7 remarks on the source of the defect of the negligence

rule. The failing of the negligence rule that is under

discussion can be regarded as due to an implicit assumption
that the standard of behavior used to determine negligence is
defined only in terms of care.41 Were the standard defined

also in terms of the activity level, injurers would make sure

not to engage in their activity to an excessive extent.
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This consideration, however, immediately raises questions
as to the reason it is assumed that courts do not include the
activity level in the negligence determination. A pdssible
reason concerns the information that they would need to do so.
To formulate a standard for the level of activity, courts would
need to determine the character of the benefits parties derive
from their activities. (Courts would have to inguire into the
pleasure obtained from walking a dog or the need for and
importance of driving somewhere.) Because these benefits often
seem practically unknowable, attempts by courts to determine
appropriate levels of activity would probably quickly land them
in the most speculative of realms. Deciding on appropriate
levels of care, although by no means an easy task, usually
appears to be less problematic. (We can say with fair
confidence that a dog that snaps at others should be leashed,
or that a person should not drive at 60 miles per hour along a
residential street.)

Aside from the difficulties that courts would have to face
in formulating appropriate standards for parties' levels of
activity, courts would have to ascertain what parties' levels
of activity actually were. This additional burden might be a
substantial one in some situations, especially because
determining a party's level of activity would require knowledge
of what the party did in the past. (How many times did a
person walk his dog before the last time when it bit someone?)
By contrast, assessing a party's level of care often requires

knowledge of his behavior only at the time of an accident.
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Nevertheless, there may be situations where a court would
have sufficient information to incérporate the level_of
activity into the negligence determination. Notably, if having
engaged in an activity even once was very dangerous despite the
exercise of care and if the utility obtained from the activity
was obviously small, then a party could be called negligent

merely for having engaged in the activity.42

bilateral accidents

§B.8 1In this most general case, victims as well as injurers
will be assumed to choose levels of activity and levels of
care. As with injurers' levels of activity, increases in
victims' levels of activity will be assumed to raise their
utility, at least up to some point, and will result in
proportionate increases in expected accident losses. Thus,
when a bicyclist rides an extra mile, he will enjoy extra
utility and will increase his chances of being involved in an
accident. The measure of social welfare will be taken to be
the utility that victims and injurers derive from their
activities, less their costs of care and expected accident
losses.

The analysis that follows will be brief because most

conclusions can be explained by appeal to previous cases.

§B.9 social welfare optimum. This will reflect not only
the costs of care and its effect on accidents risks, but also
the utility that injurers and victims obtain from their

activities. Consider
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Example 4. Suppose for simplicity that victims either
engage in their activity or they do not, and the,same for
injurers; in other words, for parties of each type, there
is only one possible positive level of activity. Suppose
also that if parties of one type engage in their activity
and the others do not, no accidents can occur -- it takes
the presence of both injurers and victims for there to be
accidents. Hence, if parties of only type engage in their
activity, it would be point- less and socially wasteful for
them to take care. Last, suppose that if both injurers and
victims engage in their activities, there will be a risk of
accidents, as described in Example 2. Thus, in this case,
injurers ought to take care, which, recall, costs 3;
victims also ought to take care, which costs 2; and
expected accident losses will be 6. Therefore, total
accident costs will be 3 + 2 + 6 = 11 if both injurers and
victims engage in their activities.

Given these assumptions, it is easy to determine when
it is optimal for injurers and for victims to engage in
their activities, as a function of the utilities they would
each derive from so doing. Were parties of only one type
to engage in their activity, none of the accident costs of
11 would be borne (since no accidents could occur and no
care would be taken). Therefore, it will be social welfare
maximizing for both injurers and victims to engage in their
activities only when each would obtain utility exceeding 11

from their activity. Otherwise, it will be best for the
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parties that would enjoy the greater utility to engage in
their activity, unaccompanied by the other parties.

To verify this, suppose for instance that injurers
would obtain utility of 35 and victims 25 from engaging in
their activities. Then, if both injurers and victims
engage in their activities, social welfare will be 35 +
25 - 11 = 49; if only injurers engage in their activity,
social welfare will be 35; if only victims do so, social
welfare will be 25; thus it will indeed be optimal for both
injurers and victims to engage in their activites., On the
other hand, suppose that while injurers would obtain 35
from engaging in their activity, victims would obtain only
8. Then if both injurers and victims engage in their
activities, social welfare will be 35 + 8 - 11 = 32; if
injurers alone do so, social welfare will be 35; if victims
alone do so, social welfare will be 8; and it will be best

for injurers alone to engage in their activity.43

Similar calculations show that if injurers would obtain 8
and victims 25 from engaging in their activities, then it
will be optimal for victims alone to engage in their
activity.//

The simplifying feature of this example, that parties either do

not engage in their activity or engage in it at only one

positive level, should not disturb the reader. The points to

be illustrated below will carry over in obvious ways to the

more realistic case where there are many different positive

levels of activity.
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§B.10 strict liability with the defense of contributory

. 44 . .
negligence, As the reader knows from previous analys1s, if

courts select the optimal level of due care, then under strict
liability with the defense of contributory negligence both
injurers and victims will be led to take optimal care when they
engage in their activities. Furthermore, since victims will
take due care, injurers will pay for the accident losses they
cause, and thus, as in §B.4, will choose the correct level of
their activity given victims' behavior.

Yet because victims will be compensated for their losses,
victims may engage in their activity too often. A victim's
only cost of engaging in his activity will be his cost of
taking due care. Therefore, he will engage in his activity
whenever his utility from so doing would exceed the cost of
taking due care. But what would be desirable is that he engage
in his activity only when his utility would exceed the cost of
taking due care plus the expected accident losses that would
result from his engaging in his activity. (A bicyclist will go
for a ride whenever the pleasure he would gain exceeds the
disutility from having to exercise appropriate care, rather
than only when the pleasure exceeds the disutility of
exercising care plus the increment to expected accident losses.)

To illustrate, consider in Example 4 the case where
injurers would obtain utility of 35 and victims utility of only
8 from their activities, and thus where it is not optimal for
victims to engage in their activity. Under strict liability

with the defense of contributory negligence, victims would need
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only to take due care, at a cost of 2, to be assured of
compensation for accident losses suffered. Hence, when they
compare the utility of 8 that they would obtain from engaging
in their activity to the cost of care of 2, victims will,
undesirably, decide to engage in their activity (along with the
injurers, for they will compare their utility of 35 to their
cost of care of 3 plus their expected liability of 9).

§B.11 negligence rule with or without the defense of

contributory negligence. Again, the reader knows from before

that under this rule if courts select optimal due care levels,
both injurers and victims will be induced to take optimal care
when they engage in their activities. Also since injurers will
escape liability by taking due care, it is evident from the
argument of §B.5 that injurers may engage in too high a level
of their activity.

Victims, however, will choose the correct level of their
activity given injurers' behavior. As victims will bear their
own losses, they will engage in their activity another time
only if the utility they would obtain net of the costs of
taking care exceeds the addition to expected losses. 1In
Example 4, consider the situation where injurers would obtain
utility of 8 and victims utility of 25 from engaging in their
activities. 1In this situation, it is optimal for victims alone
to engage in their activity; and while under the negligence
rule they will do so (for they will compare 25 to 2 + 6), SO
will injurers engage in their activity (for they will compare 8

to 3).
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§B.12 other liability rules. It follows from the last

section and from the earlier analysis in §A.17 that under the
comparative negligence rule, the outcome will be the same as
under the negligence rule. It should be clear too that under
strict liability without the defense of contributory
negligence, victims will not only fail to take care, but they
will also engage in their activity too often, whereas injurers
will choose socially appropriate levels of care and of their
activity given victims' behavior.

§B.13 1liability rules compared. It should be evident from

§B.10 and §B.1l that strict liability with the defense of

contributory negligence will result in higher social welfare if

its disadvantage -- that victims engage too often in their
activity -- is not as important as the disadvantage of the
negligence rules -- that injurers engage too often in their

activity. That is, strict liability will result in higher
social welfare if it is more important to control injurers'
level of activity than victims'.

Whether injurers' level of activity will be more important
to control than victims' will depend on context. As discussed
before, where an activity of injurers (walking dogs of a
vicious breed) creates substantial risks despite the use of due
care, the activity will be desirable to control. This point is
not fundamentally altered if account is now taken of the
activities of victims that expose them to risk. Especially if
these activities are just the activities of ordinary life

(walking about, going to work), we would not want the
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activities constrained in favor of injurers'. Conversely,
where an activity of injurers (playing baseball) is not very
dangerous if appropriate care is taken, the importance of
controlling the activity will not be great; and once victims'
behavior is taken into account, we may see some advantage in
their moderating engagement in certain activities that subject
them to particular risks (such as pushing a baby carriage
across a baseball field while a game is in progress).

§SB.14 nonexistence of a liability rule leading to optimal

levels of activity. As no rule that has been examined induces

both injurers and victims to choose optimal levels of their
activities, one is led to ask whether there exists any
conceivable liability rule which always results in optimal
levels of activities. The answer is "No." The reason, in
essence, is that for injurers to choose the correct level of
their activity, they must bear accident losses, while for
victims to choose the correct level of their activity, they too
must bear accident losses. Yet injurers and victims cannot
each bear accident losses.

Three comments should be made about this conclusion.
First, the explanation just given for it directly suggests
methods that in principle would lead to optimal behavior. For
example, let injurers pay fines to the state equal to harm
done -- or taxes equal to expected harm -- and let victims bear
their losses. Then the expected payments of injurers and of
victims would each equal expected accident losses and they

would each choose optimal levels of their activity.45
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Second, the conclusion depends on the assumption that courts
cannot incorporate parties' levels of activity into the
negligence or contributory negligence determination (an
assumption that may be justified by what was said in §B.7). 1If
negligence and contributory negligence could be defined in
terms of levels of activity as well as levels of care, then the
usual liability rules would lead injurers and victims to choose

optimal levels of care and of their activity. Third, the

conclusion should not be interpreted as an unduly negative
one. As more factors are incorporated into a model, it
naturally becomes less likely that a hypothetically ideal
outcome can be achieved.

§B.15 remark on the reciprocal nature of harm. It is a

truism that harm has a reciprocal aspect in that a victim must
be present to suffer harm just as much as an injurer must be
present to do harm. This observation has sometimes been said
to imply that injurers should not necessarily pay for harm
done, that harm should not necessarily be "internalized" to
injurers. That, of course, was a conclusion of the analysis
here. As emphasized in §B.13, either strict liability or
negligence rules could turn out to be best.

But the fact that harm has a reciprocal aspect has also
occasionally been suggested to mean that it is conceptually
impossible to decide whether strict liability or the negligence
rule should be applied, and even that the very notion of harm
is rendered ambiguous. There is, however, no difficulty in

principle in deciding in models whether strict liability or the
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negligence rule will be better in a given situation (there was
no difficulty in deciding the guestion in Example 4, for

instance),46 and there is nothing problematic about the

notion of harm.

§SB.16 actual use of strict liability and negligence

rules. The choice between the two main forms of liability has
been made in approximately the same way for accidents between
strangers in different legal systefns.47 Namely, negligence

is the usual basis of liability; strict liability is employed
only in certain areas of accident. 1In Anglo-American law,
liability for accident losses is "for most significant purposes
governed by the concept of negligence"; use of strict liability
is restricted to harms caused by wild animals, to certain types
of harms due to fire, and to harms arising from "abnormally
dangerous™ or "ultrahazardous" activities {such as blasting,
storage of flammable liquids, transport of nuclear
materials).48 Most of the provisions of the German Civil

Code impose liability only if the injuring party was at fault;
strict liability is adopted in connection with harms due to
animals other than domestic animals, and, according to special
legislation, in connection with harms arising from rail, road,
and air traffic and from use of electricity, gas, and atomic
energy.49 The situation in France is_similar.50 TwWO

important articles of the Civil Code specify fault or
negligence as the general principle of liability; strict

liability applies to harms due to animals or to certain

dangerous inanimate objects (including automobiles and
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aircraft). Likewise, in the Soviet Union,51 fault is the

general basis of liability, with strict liability being
reserved for harms due to "sources of increased danger.”

§B.16 remark on the actual use of strict liability and

negligence rules in light of the theory concerning levels of

activity. As stressed in the analysis, use of strict liability
rather than the negligence rule in areas where activities
create high risks despite the exercise of reasonable care has
the advantage that it will tend to reduce in a desirable way
participation in these activities.

This theoretical advantage seems consistent with fact in
the sense that the impression given by the description of the
foregoing section is that the areas of strict liability are
generally more dangerous than those of neéligence (certainly
the reverse is not true). The areas of strict liability do not
appear uniformly more dangerous than those of negligence,
however; the choices made between strict liability and
negligence are not always easy to explain on the basis of
differences in riskiness. (Is the chance of a wild animal
escaping from the zoo and doing harm, for which strict
liability would probably apply in the United States, clearly
greater than that of an automobile running down a pedestrian,
for which the negligence rule would govern?) Moreover,
differences among countries in the areas of strict liability
and negligence are sometimes difficult to exblain in terms of
differences in dangerousness. (Why should the negligence rule

govern liability for automobile-pedestrian accidents in the
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United States, but strict liability apply in Germany, the
Soviet Union, and France?)52 It seems that the confqrmity of
the observed pattern of use of strict liability and negligence
rules to what would be suggested by the theoretical
considerations of this chapter is somewhat rough.

Putting aside questions concerning the actual dangerousness
of the areas of strict liability versus those of negligence, it
should be emphasized that one of the aims of the law is to
impose strict liability on activities that are dangerous, or,
more precisely, that are dangerous even if conducted with
reasonable care.53 A particularly direct expression of this
aim is provided by the Restatement of Torts, Second, which says
that in deciding whether an activity should be subject to
strict liability, notice ought to be taken of possible
"inability to eliminate risk by the exercise of reasonable
care." Further, the Restatement draws a contrast with most
"ordinary activities" which can be made "safe by the taking of
all reasonable precautions" and for which liability should be
based on negligence.54

But it should be added that the deterrent effect of strict
liability on the level of participation in activities is not
mentioned in the Restatement and is only infrequently noted in
other places. Evidently, the mere creation of an unusual risk
is seen as a justificatién for imposition of strict liability.

§B.16 note on the literature. In Shavell (1980a), I

introduced the issue of the choice of the level of activity as

distinct from the level of care and developed the points of
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this part.55 The issue is elaborated upon in Landes and

Posner (198la).

- 50 -

Ch.



Shavell 7/83;3d;3/86 Ch. 2A

Appendix to Chapter Two

Liability and Deterrence: Basic Theory

The main elements of the thebry concerning how liability
affects behavior that influences accident risks will be pre-
sented formally here.

The assumptions will be much as were described in the
text: There is a single good, in terms of which all variables

are defined. Parties are risk neutral; that is, a party's

(von Neumann-Morgenstern) utility is taken to equal the

amount of the good he possesses, so that his expected utility
1

equals the expected amount of the good he possesses.
2

The

measure of social welfare® is the sum of parties' expected

utilities; equivalently, it is the sum of the expected
amounts of the good that they possess.

Parties are of two types, injurers and victims, and are
strangers to one another. Injurers are all identical, as
are victims, and only the victims suffer losses if accidents
occur. The probability and severity of accidents may be
influenced by parties' behavior.

If an accident occurs, a rule of liability will apply.

The rule will determine whether and how much the injurer in-
volved shall pay the victim.

The behavior of parties in equilibrium will be studied

under various liability rules and will be compared with

social welfare maximizing behavior. An equilibrium is a
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situation where injurers have no motive to alter their
behavior, taking as given victims' behavior and the liability
rule; and likewise, where victims have no motive to alter
their behavior, taking as given injurers' behavior and the
liability rule.3

The analysis of equilibrium behavior under liability
rules will be carried out first assuming that parties affect
accident risks only through their choice of their levels of
care; and then assuming that they affect accident risks

through their choice of their levels of activity as well.

In each case, unilateral accidents =-- in which injurers'
behavior alone affects risks -- and bilateral accidents --
in which victims' behavior too affects risks -- will be

separately considered.
The notation, definitions of liability rules, and
certain other assumptions will be introduced in the course

of the analysis.

A. Levels of care the only determinant of risk

§A.1 unilateral accidents. Let

X = level of care of an injurer; x 2 0; and
2(x) = expected accident losses4 caused by an injurer given
#; 2(x) 2 0; 2'(x) < 0 and 2''(xX) > 0 where ¢ is
positive.
Thus, the exercise of care reduces expected accident losses,

but at a decreasing rate.
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The social goal will be to minimize total accident

costs,5

(2.1) x + 2(x).
Let x* denote the x that minimizes (2.1). This socially
optimal value, x*, is unique, by our assumptions, and is
illustrated in Figure 1. Assuming as we shall that x* is
positive, it is determined by the first-order condition

1 =-2'(x),
that is, the marginal cost of care must equal the marginal
benefit in terms of the reduction in expected accident
losses.6

Consider now injurers' behavior under liability rules.’
As injurers will seek to maximize the expected amount of the
good they hold, they will act to minimize their expected
expenses, namely, X plus their expected liability. Hence
under the "rule" of no liability, injurers will choose
X = 0; total accident costs will thus be £(0) and will not

be minimized. Under strict liability, injurers will be

liable for any accident losses they cause. Therefore, an
injurer's expected liability will be £¢(x) and he will mini-
mize (2.1) and choose x*; this is shown in Figure 1. Under

the negligence rule, injurers will be liable for accident

losses they cause if and only if their level of care was
less than a due care level, X, specified byrcourts. If x =
x*, then, as should be apparent from Figure 1, injurers will
choose X*: Certainly, an injurer will not choose x > x%,

for if x merely equals x*, he will avoid liability and his
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expenses will be x*; choosing a higher x would cost him more
but give him no advantage. To show that an injurer will not
choose x < x*, observe that if he did, he would be liable
for accident losses caused, so his expected expenses would
be x + 2(x). Moreover, since x would be unequal to x* and
since x* is unique,

X + 2(X) > xX* + 2(x%)
would be true. And since x* + £(x*) 2 x*,

X + 2(x) > x*
would hold. This, however, says that the injurer's expected
expenses would be higher than if he chose x*, and establishes
the claim.

We may summarize as follows.

Proposition 1. 1In the absence of liability, injurers

will take no care. Under strict liability they will

choose the socially optimal level of care; and they

will do so under the negligence rule as well, assuming

that due care equals the socially optimal level.
remarks. (i) To employ strict liability, courts need only
observe 2. To employ the negligence rule, courts need to
observe £ and x and to know the function 2£(-) (in order to
calculate x*).

(ii) If care x is a multidimensional variable, the

proofs that strict liability and the negligence rule will
lead to the socially optimal outcome x* still apply.8

However, if there are dimensions of x that courts cannot

observe and cannot include in the due care standard under
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the negligence rule, then injurers will not choose optimal

levels of these dimensions of x under that rule.

§A.2 bilateral accidents. Let

y = 1level of care of a victim; y 2 0;
and redefine £ as
2(x,y) = expected accident losses given X and y; £2(x,y) 2 0;
Qx(x,y) < 0 and Qy(x,y) < 0 where £ is positive;
£ is a strictly convex function of X and y where

£ is positive.

Thus, the care of both injurers and victims now affects

expected accident losses, and the care of each lowers expected

losses, at a decreasing rate, given the care of the others.
The social goal will be to minimize total accident

costs, which are here9
(2.2) x + v + 2(Xx,y).

Let x* and y* denote the (unique) socially optimal values of

X and y, and assume that these are positive. Hence x* and

yv* satisfy

1 —Q'X(le*)l
1= -2 *, .
y (%)
Also, let x*(y) be the value of x that minimizes (2.2) given
y; equivalently, therefore, x*(y) minimizes X + £(X,y); and

let y*(x) be defined similarly. Observe from these defini-

tions that x* = x*(y*) and y* = y*(x*).
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Now consider the actual behavior of parties, assuming
that injurers will minimize their expenses taking as given
victims' level of care, and that victims will minimize their
expenses taking as given injurers' level of care. If there
is no liability, injurers will choose x = 0 (whatever is y);
thus, in particular, the outcome will not be socially optimal.
Also, as x = 0, victims will select y to minimize y + £2(0,v).
Hence, they will choose y*(0).

Under strict liability, victims will choose y = 0
(whatever is x) since they will be compensated for any
losses they sustain; thus, again, the outcome will not be
socially optimal. As y = 0, injurers will choose x to mini-
mize X + £(%X,0), so they will choose x*(0).

Under strict division of accident losses, injurers must

pay a fraction f of losses caused, where 0 < £ < 1. Hence,
injurers will choose X to minimize X + f£(x,y). Thus, if x

is positive, it will satisfy the first-order condition

1+ fﬂx(x,y) = 0; but as x*(y) satisfies 1 + Qx(x,y) = 0 and
as £ < 1, zx < 0, and gxx > 0, it follows that x will be

less than x*(y). Similarly, victims will choose y to minimize
y + (1 - £)2(x,y), so that y will be less than y*(x). In
particular, then, the outcome will not be socially optimal.

Under strict liability with the defense of contributory

negligence, an injurer will be liable for accident losses he

causes unless the victim's level of care y was less than a
due care level y, in which case the victim must bear his

losses. Let us establish that if y = y*, then both injurers
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and victims acting socially optimally is an equilibrium and
it is the only eqguilibrium. To show this, let us suppose
first that y = y*, and verify that injurers will choose x =
X*, Now as y = y* = y, victims will not bear their losses;
an injurer's expected liability will therefore be £(x,y*),
and he will choose x to minimize X + £(xX,y*); hence he will
choose x*(y*) = x*. Next, suppose that x = x*. Then a
victim will not choose y > y*, for he will avoid having to
bear his losses merely by choosing y = y*; and he will not
choose y < y* by the logic of the argument in the unilateral
case demonstrating that under the negligence rule injurers
would not take less than due care. Hence, the victim will
choose y*.

It remains to prove that there does not exist any other
equilibrium (given that y = y*). To prove this, let us
assume there is another equilibrium and demonstrate that
that leads to a contradiction. 1In another equilibrium, it
must be that y # y* (for if y = y*, the argument in the
preceding paragraph shows that x = xX*, which would contradict
the assumption that the equilibrium is different). Now if
y > y*, victims would obviously be better off reducing y, for
they can avoid liability so long as y 2 y*. Hence, it must
be that y < y* in the equilibrium. But if this is true,
victims will bear their losses, so injurers will choose
X = 0. Thus, a victim's expected expenses must be y +
£(0,y) =0 +y + 2(0,y) > X% + y* + 2(x*,y*) > y*, which
means that victims would have been better off choosing y*
and avoiding bearing their losses, a contradiction.
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The rule of strict liability with the defense of relative

negligence differs from the rule just considered only in

that if the victim's care y was less than due care y, then

the victim will bear a fraction f of his losses, where 0 < f
<1 and f = f(y) with f'(y) < 0. 1If the limit of f as y
approaches y is sufficiently close to 1, then it can be
verified using the arguments of the last two paragraphs that
if ¥y = y*, both injurers and victims acting socially optimally
'is a unique equilibrium.

Next, let us consider the negligence rule and show that
if X = x*, both injurers and victims acting socially optimally
is a unique equilibrium. Suppose first that y = y*. Then
the argument concerning injurers' behavior under the negli-
gence rule in the unilateral case can be applied to show
that injurers will choose x*. Now suppose that x ? X*,
Then, as victims will bear their losses, they will choose y
to minimize y + £2(x*,y), which means that they will choose
y*(x*) = y*.

To demonstrate that the equilibrium is unique (given
that X = x*), essentially the same argument that was used
under strict liability with the defense of contributory
negligence can be employed. The argument is thus only
sketched: 1If there is another equilibrium, it must be such
that x # x* (since if x = X*, then y = y*); but x > x*
cannot be, for an injurer could always do better by choosing
a lower x that exceeds x*. Hence, X < x*, If, however,

this is true, victims will not bear their losses, so they
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will choose y = 0. This leads to a contradiction as before
(reversing the roles of victims and of injurers).

Under the negligence rule with the defense‘of contribu-
tory negligence, an injurer will be liable for accident
losses he causes if and only if two conditions are met: his
care was less than his due care level X; and the victim's
care was not less than his due care level y. Otherwise the
victim will bear his losses. We wish to show that if X = x*
and y = y*, then injurers and victims acting socially opti-
mally is a unique equilibrium. Thus, assume that y = y*.
Then, since injurers will be liable if X < x*, the argument
used in the analysis of the negligence rule in the unilateral
case may be applied to show that injurers will choose x*.
Now assume that x = x*. Then, since victims will bear their
losses, they will, as under the negligence rule, decide to
choose y*.

To show that the equilibrium is unique, assume other-
wise, so that x # x* (for x = x* implies y = y*) and y # y*
(for y = y* implies x = x*). Now X > x* cannot be, for
injurers could then do better by lowering x slightly.

Hence, x < x*. But then y > y* cannot be, for since x < x%*,
victims can still avoid bearing losses if they lower y
slightly; thus y < y*. This, however, means that victims
will necessarily bear their losses, so that injurers will
choose x = 0. Hence, a victim's expected expenses must be y
+ £(0,y) > y* (as shown in the argument regarding strict

liability with the defense of contributory negligence),
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implying that the victim would have been better off choosing
y* and thereby shifting his losses to injurers.

Finally, under the comparative negligence rule, an

injurer will be liable for a fraction f of accident losses
he causes if his care x was less than X and the victim's
care was less than y, where 0 < £ < 1 and f = f(x,y) (usually,
with fX < 0 and fy > 0). On the other hand, if x was less
than X and y was at least vy, the injurer will be liable for
the entire losses; and if x was at least X, the victim will
bear his own losses. Under this rule too, if X = x* and ¥ =
y*, then both injurers and victims acting socially optimally
is a unique equilibrium. The proof that this is an equilib-
rium is identical to that under the negligence rule with the
defense of contributory negligence, and verification is left
to the reader. To show that the equilibrium is unique,
suppose otherwise. Then reasoning as in the case of the
negligence rule with the defense of contributory negligence,
we deduce that x < x* and y < y*. But this means that x +
f2(x,y) < x* (else x < x* would not have been chosen) and
similarly that y + (1 -f)2(x,y) < y*. Adding these two
inequalities gives X + v + £(X,y) < X* + y*, which contra-
dicts the social optimality of x* and y*.

Summarizing the results of this section, we have

Proposition 2. 1In the absence of liability or under

strict liability, the outcome will generally not be
socially optimal: injurers will take no care in the

absence of liability and victims will take no care
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under strict liability; injurers, however, will choose
the optimal level of care given the behavior of victims
under strict liability, and conversely for victims in
the absence of liability. Under strict division of
accident losses as well, the outcome will generally not
be optimal; victims will take less care than is optimal
given injurers' behavior, and vice versa.
But under each of the other rules -- strict lia-
bility with the defense of contributory or relative
negligence, the negligence rule with or without the
defense of contributory negligence, and the comparative
negligence rule -- the outcome will be socially optimal.
Specifically, if due care levels are socially optimal,
then both injurers and victims taking socially optimal
levels of care will be an equilibrium, and no other
equilibrium exists.
remarks. (1) To employ any of the rules leading to the
socially optimal outcome, courts need to observe ¢ and to
know the function £(-,+) (to be able to calculate either x*
or y*). The differences among the rules are thus that
courts need to observe only y under strict liability with
the defense of contributory (or relative) negligence; only x
under the negligence rule; but both X and y under the neg-
ligence rule with the defense of.contributory negligence.
See, however, the discussion in §A.18 of the text.

(ii) If x and y are multidimensional variables, then

the liability rules stated as leading to socially optimal
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behavior will continue to do so. If, however, there are
dimensions of X or y not included in injurers' or victims'
standards of due care, the situation changes. See the
discussion in §A.19 of the text.

§A.3 note on the literature. The results presented

here were, except for several minor differences, first
proved by Brown (1973);lO but the result that use of the
negligence rule with the defense of contributory negligence
leads to socially optimal behavior was also shown shortly

after by Diamond (1974a,b).

B. Levels of care and levels of activity the determinants of

risk

§B.1 unilateral accidents. Let us now reconsider the

unilateral case assuming that injurers may vary their level

of activity as well as their level of care. Define

s level of activity of an injurer; s 2 0; and

i

u(s) gross utility to an injurer of engaging in his
activity at level s; u(s) > 0, u'(s) > 0, u''(s) <
0 for s < &; u'(s) = 0.
Thus the gross utility increases with the level of activity,
but at a decreasing rate, up to some point of satiation §.
The net utility to an injurer in the absence of liability
will be assumed to equal the gross utility less his costs of

care,

(2.3) u(s) - sx;
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the interpretation is that if an injurer engages in his
activity s times taking care of x each of these times, his
total costs of care will be sx. The expected accident
losses the injurer causes will similarly be assumed to equal
sf(x).

The social goal will be to maximize the net utility
injurers obtain from their activities less expected accident
losses,11

(2.4) u(s) - sx - s2(x) = u(s) - s{x + 2(x)].

Denote the optimal values of s and x by s* and x* and assume
that they and £2(x*) are positive. From the right-hand side
of (2.4), it is clear that x* is the X that minimizes x +
2(x); hence x* is the optimal X described in §A.1. It also
follows from the right-hand side of (2.4) that s* is deter-
mined by maximizing u(s) - s[xX* + 2(x*)]. Thus, s* is
determined by

(2.5) u'(s) = x* + 2(x%*),
the interpretation of which is that the marginal utility
from an increase in the level of activity must equal the
costs of taking optimal care plus the increase in expected
accident losses.

Consider now injurers' behavior. If there is no lia-
bility, an injurer's utility will be u(s) - sx, so he will
choose x = 0 and s such that u'(s) = 0, that is, s = §, the
activity level of satiation. Thus, the level of activity
will be excessive (this follows from the facts that u'(8) =

0; that (from (2.5)), u'(s*) > 0, and that u'' < 0).
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Under strict liability, since injurers will be liable
for all accident losses that they cause, they will choose s
and X to maximize u(s) - s[x + £(x)], namely, (2.4). Hence,
they will choose x* and s*.

Under the negligence rule, assume first that the due
care level X is x*. Then injurers will wish to take due
care to avoid liability whatever s they choose; the proof of
this is essentially the same as the proof of the result of
'§A.1 that injurers will take due care and is omitted.
Consequently, injurers will choose s to maximize u(s) - sx*,
so that s will be determined by

(2.6) u'(s) = x*,

Comparing (2.6) to (2.5), we see that s will exceed s*. (As
emphasized in the text, the problem is that because injurers
avoid liability by taking due care, the marginal cost to
them of increasing their level of activity is only the cost
of due care x*; it does not include the increase in expected
accident losses £(x*).)

Let us demonstrate that social welfare under the negli-
gence rule would be raised if a due care level X somewhat
higher than x* were employed. 1In proving this, we restrict
attention to X to which injurers would be induced to adhere.12
(If X is so high that injurers would not adhere to it, the
negligence rule devolves into strict liability =-- which we
know would result in a socially optimal outcome -- and it
does not seem natural to analyze this under the heading of

the negligence rule.) Thus, injurers will choose s to
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maximize u(s) - sX, so that s will obey the first-order
condition u'(s) = X. Writing s = s(x), differentiating
(2.4) with respect to X, and making use of (2.6), we obtain

(2.7) = s'(X)L(X) - s(X)[1 + 2'(X)].
This is positive for X £ x*: As s' is negative (differentiate
u'(s(X)) = X to obtain s'(X) = 1/u''(s(x)) < 0), the first
term is positive, and the second term is non-negative since
X + £(x) 1s convex in X and its derivative 1 + 2'(X) is zero
at x*. As (2.7) is positive for X £ x*, it must be socially
beneficial to choose an x exceeding x*. (The explanation is
that raising X makes engaging in his activity more costly to
an injurer and thus offers an indirect means of reducing his
excessive activity level; on the other hand, the first-order
direct effect on social welfare of raising x above x* is
zero, for x* is socially optimal.)

The results are summarized as follows.

Proposition 3. In the absence of liability, the outcome

will not be socially optimal: injurers will not take
care and will choose too high a level of activity.

Under strict liability, the outcome will be socially
optimal: injurers will take optimal care and will
choose the optimal level of activity.

Under the negligence rule, the outcome will not be
socially optimal: 1if due care equals the socially
optimal level of care, injurers will take optimal care
but their level of activity will be excessive. Also,

if due care is raised above socially optimal care,
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social welfare will be higher than if due care equals
socially optimal care.
remark. If under the negligence rule, an injurér would be
liable if either his care x was less than x* or if his
activity level s exceeded s*, then he would choose x* and

<% 13

As suggested in the text, however, courts probably
do not have sufficient information about u(-) to compute s*

reasonably well.

§B.2 bilateral accidents. Finally, let us consider the

general case where both injurers and victims choose levels
of care and levels of activity. Thus, define

t

1l

level of activity of a victim; t 2 0; and

v(t)

gross utility to a victim of engaging in his activity
at level t; v(t) > 0, v'(t) > 0, and v''(t) < 0 for
t < t; v'(t) = 0.
The interpretation of t, t, and v(t) is analogous to that of
s, 8, and u(s). Expected accident losses will be assumed to
equal stf(x,y), and the net utility to a victim of engaging
in his activity to equal

(2.8) v(t) - ty - st2(x,y)
exclusive of any liability payments received.

The social goal will be to maximize the sum of injurers'
and victims' net utilities,

(2.9) [u(s) = sx] + [v(t) - ty - ste(x,y)] = u(s) + v(t)

- [sx + ty + ste(x,y)],
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that is, their gross utility from engaging in their activities
less their costs of care and expected accident losses. It
will be assumed that there is a unique optimum and that all
variables are positive at the optimum; the optimal variables
will be denoted by an asterisk. The first-order conditions
determining x*, y*, s*, and t* are

1+t (x,y) =0,

(2.10) 1+ sﬂy(x,y) 0,

u'(s) = x + tL(x,y),

vi(t) =y + s8(x,v).
The interpretation of the first two conditions is analogous
to that made in §A.2, and the interpretation of the latter
two conditions is analogous to that made with respect to s
in (2.5).

Rather than to reconsider each of the different liabil-
ity rules of the previous section, which would be tedious,
let us discuss only strict liability with the defense of
contributory negligence and the negligence rule, and suggest
why neither result in the socially optimal outcome. Then it
shall be proved that in fact there does not exist any lia-
bility rule which would result in social optimality.

Under strict liability with the defense of contributory
negligence, suppose that the due care level y is y* and that
victims would be led to adhere to it (otherwise the outcome
would clearly be suboptimal). Then victims will choose t to
maximize v(t) - ty, so t will satisfy v'!'(t) = ¥; thus victims

will generally choose a socially excessive level of their
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activity given injurers' behavior (for from (2.10), social
optimality requires v'(t) = y + s£(x,y¥)). Injurers, however,
will choose the socially optimal x and s given victims'
behavior. This is because injurers, being liable for losses,
will maximize u(s) - [sx + stf£(x,y)], which differs from
(2.9) by a term that does not depend on X or s.

Similar reasoning (essentially that of the last section)
shows that under the negligence rule (with or without the
defense of contributory negligence), while injurers may be
induced to take due care, they will engage in too high a
level of their activity. Victims, however, will take socially
correct levels of care and of their activity given injurers'
behavior.

Comparing the two rules, it is clear that either could
result in a higher level of social welfare; very roughly,
strict liability with the defense of contributory negligence
will be the better rule if the problem of controlling injurers'
level of activity is more important than that of controlling
victims' level of activity; otherwise the negligence rule
(with or without the defense) will result in the higher
level of welfare. (This statement could be made precise by
introducing parameters describing the influence of activity
levels on utility and on expected accident losses, but that
does not seem worthwhile.)

Now let us prove that there does not exist any liability
rule that will induce injurers and victims to act socially

optimally. The liability rules considered are assumed to be
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functions depending on the amount of losses and possibly on
injurers' and victims' levels of care, but not on their
levels of activity. Moreover, the expected payments of an
injurer under a liability rule are assumed to be of the form
stq(x,y), where q(x,y) is his expected liability given x and
y if his and the victim's level of activity are each 1.

(For instance, under strict liability with a defense of
contributory negligence, ¢(x,y) would equal £(x,y) if y 2 y
and 0 otherwise.) Supposing, then, that a liability rule
that leads to optimal behavior exists, injurers in particular
must behave optimally. Thus, injurers must choose x*, and
they must also choose s*. The latter implies that s* is the
solution to the injurers! problem,

max u(s) - sx* - st*g(x*,y*) = u(s) - s[x* + t*q(x*,y*)],
S

so that u'(s*) = x* + t*q(x*,y*). On the other hand, since
S* 1s socially optimal, we know from (2.10) that u'(s*) =
X* + t*Q(x*,y*). From this and the fact that u" < 0, we
obtain x* + t*qg(x*,y*) = x* + t*g(x*,y*); and from this and
the fact that t* is positive, we conclude that g(x*,y*) =
2(x*,y*). (The expected liability of injurers must have
been equal to expected losses for them to have chosen the
correct level of activity.) Similarly, t* must be the solu-
tion to the victims' problem,

max v(t) - ty* - s*tQ(x*,y*) + s*tq(x*,y*) =

t
v(t) = tly* + s*e(x*,y*) - s*qg(x*,y*)],

so that v!'(t*) y* + s*[2(x*,y*) - q(x*,y*)]. But from

(2.10), v'(t*) y* + s*2(x*,y*), which leads to the conclusion

ll
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that 2(x*,y*) - q(x*,y*) = 2(x*,y*), or that g(x*,y*) = 0.
But this contradicts what we earlier showed, that g(x*,y*) =
2(x*,y%).

We thus have

Proposition 4. None of the usual liability rules will

lead injurers and victims to act socially optimally;

strict liability with the defense of contributory

negligence will result in victims engaging in too high

a level of their activity, and negligence rules will

result in injurers engaging in too high a level of

their activity. In fact, there does not exist any

liability rule that will lead both injurers and victims

to engage in optimal levels of their activities.
remarks. As should be clear from the remark following
Proposition 3, the result that there does exist any liability
rule that leads to optimal levels of activities depends on the
assumption that liability rules are not functions of levels
of activity. Otherwise, it would be easy to design rules

leading to optimality.14

The result also depends on the
characteristic of a liability rule that what the injurer
pays, the victim receives. Were this not true, it would
again be easy to induce parties to act optimally; for in-
stance, if injurers were to pay fines to the state equal
harm done and were victims to bear their losses, both would

be led to act optimally.

§B.3 note on the literature. The analysis of the last

two sections is taken from Shavell (1980a), where I intro-
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duced the issue of the choice of levels of activity as

distinct from levels of care.
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Chapter Four
FACTORS BEARING ON THE NEGLIGENCE DETERMINATION
Having analyzed the basic theory of liability and

deterrence where accidents involve strangers and where they
involve firms and strangers or customers, I begin in this
chapter a more detailed consideration of the liability system,
and take up three topics concerning the functioning of the
negligence rule.’ The first topic has to do with whether
differences among parties should result in differences in
standards of due care. The second topic deals with certain
"prior" decisions of parties (such as whether to obtain
information about risk) that affect their ability to exercise
care later, at the time when accidents may occur. And the
third topic involves uncertainty and error over the negligence

determination.2

A. Differences among parties

Parties may differ with respect to the costs they incur in
exercising care and with respect to the effect that their
exercise of care will have in reducing accident risks. For
example, individuals presumably differ in their ability to
clear ice from their sidewalks, and if they do so, will reduce
accident risks by varying degrees (depending on the amount of
foot traffic, and the like). 1In what follows, reference will
be made, for simplicity, only to differences in parties' cost

of taking care, although what will be said will plainly apply
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also to differences in the effectiveness of their exercise of
care. The relevance of individual differences in the cost of
taking care to the determination of due care levels, to levels
of care actually taken, and to levels of activity will now be
analyzed.

SA.1 levels of care. The first point to make is that the
socially optimal level of care of a party depends on his cost
of taking care. The socially optimal level of care of a party
for whom the cost of taking care is low will generally be
higher than the optimal level of care of a party for whom the
cost of taking care is high., Thus it may be desirable for a
young, able-bodied person to clear his sidewalk of ice, but
undesirable for an elderly individual to do that.

Because the socially optimal level of care will vary among
parties, levels of due care must vary among them if they are to
be led to act optimally under the negligence rule,.
Accordingly, where it is simple for courts to determine
differences in the cost of taking care among parties, this
should be done, and levels of due care should be
individualized. TIf courts can distinguish the young and
able-bodied person who can readily clear his sidewalk of ice
from the elderly person who cannot, the first should be found
negligent for failing to clear ice but not the second.

On the other hand, where differences in the cost of taking
care among parties in some class are hard (or impossible) for
courts to assess, then it may be bést for courts to employ (or

there may be no choice but for them to employ) a uniform level
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of due care in determining negligence for the parties. For
instance, courts would presumably experience problems were they
to attempt to ascertain how difficult it was to clear ice on a
given day for a particular young and able-bodied individual.
(To ascertain this, courts would have to evaluate that
particular individual's stamina, how well he happened to have
been feeling on the given day, and so forth.) Hence, courts
may well find it best to determine negligence for the whole
class of young and able-bodied individuals by reference to a
single amount of ice that must have been cleared to avoid
liability. For courts to choose this amount of ice

optimally,3 they can be imagined to do the following: to

begin by considering a low amount of ice as a standard, and
then to raise the contemplated standard as long as the
advantage of doing so -- that a greater number of individuals
who ought to clear at least the contemplated standard amount of
ice will be led to do that -- outweighs the disadvantage --
that a greater number of individuals who ought not to clear the
contemplated amount of ice will nevertheless be led to do

that. 1In other words, the optimal uniform level of due care
involves an implicit balancing of advantages and disadvantages
due to the varying cost of taking care among individuals.,

It should be noticed that the optimal uniform level of due
care will actually correspond to the individually optimal level
of care for some "representative" individual within the class
of individuals under consideration (though the optimal uniform

level of due care will be either too high or too low for all
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other individuals). Thus one can, if one wants, phrase the
problem of determining the optimal uniform level of due care as
the problem of determining the optimal individualized level of
due care for an appropriately chosen representative
individua1.4

SA.2 engagement in activities. 1If the choice whether to

engadge in an activity is now considered, a reason can be
identified why it would be socially beneficial for courts to
hold parties to some "moderate"™ level of due care -- even where
courts know that a particular party's ability to have exercised
this level of care is slight or that he simply could not have
done so, and thus that the optimal level of care for him was
lower than the moderate level.

The reason is that insisting on a moderate level of care
will discourage from engaging in an activity those parties who
would create especially high risks of accidents because of
their inability to meet that level of care. As was discussed
in §B.2 of Chapter 2, it is socially undesirable for a party to
engage in an activity when the expected accident losses he
would cause exceed the utility he would derive less his costs
of care. Hence, when a party would not take moderate care and
thus would cause high expected losses, it would be desirable
for him to refrain from engaging in an activity (unless he
would derive unusually great utility from it). This is what
will happen if courts hold a party liable when he does not take
moderate care; for then a party who cannot take moderate care

will tend to decide against engaging in an activity. For
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example, a peculiarly inept person might be dissuaded from
practicing archery (unless he were extremely enthusiastic about
the idea) if he thought that he would probably be found
negligent for failing to meet the standard of due care required
for archery to be reasonably safe. To put the point a little
differently, with respect to the inept person, archery may be
regarded as an ultrahazardous activity; thus it makes sense, in
effect, to imposé strict liability on the inept person if he
engages in archery.

§A.3 actual determination gﬁ due care in view of

differences among parties.5 Many differences among parties

that affect their ability to take care, and that are relatively
easy for courts to observe, influence the determination of due
care. Blindness, lameness, or infirmity, for instance, may
lower the standard of care to which an individual would
otherwise be held, while an individual's strength or size, or
his special knowledge or professional skill may raise it.

But the consideration of individual characteristics in
determining negligence is limited in a variety of ways. Small,
difficult to observe, differences in physical attributes are
not taken into account by courts and, normally, neither are
differences in intelligence or in temperament; instead, due
care is found by asking what would be appropriate for a
"reasonable man" possessing "average" intellect and physical
powers. Moreover, in some circumstances, even an individual's
easily ascertainable characteristics do not influence due

care. A nearly blind person, a child, or a mental incompetent
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would probably be held responsible for causing an automobile
accident, even if he drove with all the care of which he was
capable; and it is doubtful whether a person's clumsiness, if
established, would help to relieve him of liability. 1In
addition, the fact that a person might weigh the costs of
eXercising care or the significance of the probable harm in a
manner that departs from community norms would not affect the
determination of due care.

§A.4 Several Jjustifications are offered by courts and
legal scholars for why certain characteristics of a party are
not considered in determining negligence or, as it is sometimes
expressed, for why negligence is often found by reference to
"external" or "objective" standards rather than to individual
or "subjective" standards.6 One justification is "the
obvious difficulties of proof," for instance, of "drawing any
satisfactory linel[s] between... variations of temperament [and]

intellect."7

This was discussed in §A.l1 above. (Recall that
finding the optimal level of care for the class of individuals
among whom the law cannot distinguish may be interpreted as
finding the optimal level of due care for the fictitious
reasonable man.) Another justification is the notion that if
an individual acts in a highly dangerous way, he simply
deserves to be held responsible for harm done. Thus the driver
with very poor vision should be found liéble for accidents
caused by his failure to notice what a person with normal

vision would have noticed; as should "a man... born hasty and

awkward [whol is always having accidents and hurting himself or
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his neighbors...[for] his slips are no less troublesome to his
neighbors than if they sprang from guilty neglect."8 This
notion is very close to that used generally to justify strict
liability, and it comports with the discussion here in §A.2. A
third justification for use of objective standards of due care
is unwillingness to credit idiosyncratic sensitivities9 in

the comparison of the costs of care against the risks of

harm.lO

SA.5 note on the literature. Diamond (1974a) and Posner

(1977) make the argument of §A.1 that it is best for levels of
due care to be individualized to the extent that the courts can

distinguish differences among parties.1l

B. Prior precautions

In this part, what will be called prior precautions =--

actions taken by parties that influence their ability to take
care at subsequent times -- will be examined. One important
example of a prior precaution is acquisition of information
about risk (safety features of a power tool, likelihood of
adverse reactions to a drug). The possession of such
information will enhance a party's ability to prevent
accidents. Another example concerns consumption of alcohol,
since if a person is careful about indulging, he will be better
able to avoid doing harm, notably when driving.12

The determination of socially optimal prior precautions
will now be considered, and then the incentive to take prior

precautions under the negligence rule will be discussed.
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§B.1 optimal prior precautions. Consider for simplicity

the unilateral model of accidents, and suppose the social goal
to be minimization of the costs of prior precautions; the costs
of care, and expected accident losses. Then the socially
optimal behavior of a party is easily determined, as is
illustrated by

Example 1. Taking a prior precaution will enable a party to
exercise care at a cost of 3; and taking care will lower the
risk of a loss of 100 from 10% to 2%. On the other hand, not
taking the prior precaution will mean the party will not be
able to exercise care to reduce risk.l3 Therefore, taking

the prior precaution will allow the party to lower total
accident costs by 5 (since the exercise of care will decrease
expected accident losses by 8 at a cost of only 3). Hence, if
the cost of the prior precaution is less than 5, it will be
socially worthwhile.//

More generally, a prior precaution will be socially worthwhile
not only if its cost is sufficiently low, but also if its
effect on the ability to take care results in a sufficiently

high expected reduction in total accident costs.

§B.2 negligence rule. Assume that the level of due care

used to determine negligence is that which is socially optimal
provided that parties have taken optimal prior precautions.
Then parties will be led both to take optimal prior precautions
and to exercise optimal care. The claim, in other words, is
that if the level of due care is not relaxed for drunk drivers

but is held to the level appropriate for sober drivers, then
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drivers will be inauced both to be sober and to exercise the
level of due care appropriate for sober drivers. Likewise, if
individuals are held to the level of care that presuﬁes they
have made reasonable efforts to learn about risk, they will be
led to make such efforts as well as to take the then called-for
level of care.

The reason for these conclusions is as follows. If parties
do not take optimal prior precautions, they will find it
excessively costly or impossible to take due care. Hence they
will be led to take optimal prior precautions. And just
because they will do so, they will be induced, by familiar
logic, to exercise due care. For instance, in Example 1,
suppose that the cost of the prior precaution is 1 (so that
taking the precaution is socially optimal) and, accordingly,
that care must be taken to avoid being found negligent. TIf the
party takes the prior precaution, since he will then find it in
his interest to take care to avoid liability, his expenses will
be only 1 + 3 or 4. But if he does not take the prior
precaution, his expected liability will be 10. Therefore, he
will take the prior precaution and exercise care.14

§B.3 remark. It should be stressed that under the version
of the negligence rule just considered, courts do not determine
whether a party actually took optimal prior precautions. They
determine only whether a party took due care. This is an
advantage to the extent that it would be difficult for courts
to ascertain a party's prior precautions (what knowledge he

really possessed, how much alcohol he in fact consumed).
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§B.4 actual determination of negligence in view of prior

precautions, Courts normally determine negligence in the

manner described in §B.2: they hold parties to the ievel of
due care that would be required if their prior behavior had
been appropriate.15 Thus, courts generally hold individuals

to the level of care that would be required of a sober
individual.16 And courts usually assume that parties have

made reasonable efforts to apprise themselves of risk. They
state that parties "know or should have known" easily obtained
facts about risk, that parties ought to possess "common
knowledge" about risk; that if parties are able to acquire
knowledge about risk (as are physicians regarding the chance of
adverse reactions to a drug), they are deemed to have that
knowledge.17 Similarly, in other contexts, courts usually
presume that parties have taken appropriate prior precautions;
in determining how quickly a driver should have been able to
come to a halt, for example, courts will ordinarily assume that

he had taken the prior precaution of keeping his brakes in good

repair.

C. Uncertainty, error, and misperception

Factors leading to uncertainty over the finding of
negligence, and the consequences of such uncertainty, will be
considered in the initial sections of this part. Then the
effect of systematic, anticipated error in the choice of due
care levels will be analyzed. Last, the effect of

misperception of due care levels will be discussed.
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§C.1 uncertainty over the finding of negligence.

One factor leading to uncertainty over the finding of
negligence is that courts may err in assessing a parfy's true
level of care. For example, a court might not accept a
physician's claim that he had performed a diagnostic test
(listened carefully to a person's heartbeat after a series of
exercises) when in fact he had. The possibility that a court
would make an error of this type might lead a physician to
administer redundant or uncalled for tests (an
electrocardiogram) because that would reduce his chance of
being found negligent by mistake. Of course, the possibility
that a court would make an opposite type of error may also
exist. A court might conclude that a physician had taken
proper care when in truth he had not. (Suppose medical records
omitted information showing that a patient should have been
referred to a specialist when this was not done.)

However, the significance of the two types of error is not
likely to be the same. The disadvantage to a party of being
found negligent by mistake is that he will have to pay the
victim's losses. Th