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Abstract

In an environment where the optimal level of care is unknown, we
ask under a state of the art defense which method is better able to
induce parties to undertake optimal care. Assuming courts can see
a noisy signal of research activities undertaken by a defendant and
some of its competitors, we ask whether courts should use a biased or
unbiased average to compare care. We �nd that the later is better.

Keywords: Tort law, standard of care, customary test, technological
advancement test

JEL Classification: K13

1 Introduction

It is well known that, over the course of the last century, producers�liability
has become an important topic in most developed economies. The economic
justi�cations for the evolution of producer tort are numerous and well doc-
umented. From a positive perspective, the products sophistication has been
advanced by Landes and Posner (1987) as well as the ability of the consumer
to be correctly informed on the risk of accident (Spence, 1977; Viscusi and
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Moore, 1993). Law and economics scholars have also argued about the ex-
cessive activity level under a negligence rule (Polinsky and Shavell, 1980;
Landes and Posner, 1981; Calfee and Craswell, 1986). Moreover, from the
point of view of legal theory, some authors propose to ground producer lia-
bility on the risk represented by the consumption of products rather than on
the behavior of the producers (for a general discussion see Hylton, 2001). In
the same way, the second part of the 20th century has been characterized by
a growing acceptance of the notion that more extensive tort liability would
serve to compensate parties as an insurance mechanism.
Nevertheless some issues remain controversial. One such question is

whether and, if yes, under which circumstances a producer might be able
to defend himself. The purpose of this article is to explore the welfare char-
acteristics of a defense based on a state of the art argument.
To �x ideas, consider the following �ctitious example of assessing the

liability of a producer. A pharmaceutical �rm designed and marketed a
medication to reduce cholesterol levels. Fifteen years later, a researcher team
discovered that this particular medication increases the likelihood of cancer.
Suppose now that the �rm is brought to court by a widow who�s husband
was treated with the medication and later on died of a cancer. Should, in
this example, the full extend of strict liability apply or should courts allow
for the possibility of a defense. Indeed, the �rm might have been extremely
conscientious in doing its research and included all the scienti�c knowledge
available at the time. In such a case, it would appear questionable whether
to make the pharmaceutical �rm liable is economically and logically sound.
Indeed, instead of increasing producers�care, one would think it could well
reduce overall research activities?
Some authors have pointed out such a possible drawback suggesting that

�a broad and unpredictable sweep of liability�could deter innovation. For
example, Porter (1990) states that product liability in the United States is
so extreme and uncertain as to retard innovation, it places �rms in constant
jeopardy of costly and, as importantly, lengthy product liability suits. He
�nds the risk of lawsuits is so great, and the consequences so potentially
disastrous, that the inevitable result is more caution in product innovation
than in other advanced nations.
Others come to the opposite conclusion, �nding that authorizing any

form of defense in a producer liability case undermines the strict nature
of the liability rule and must, consequently, be rejected. For example, in
Cunningham v. MacNeal Memorial Hospital, the Illinois Supreme Court
rejected the argument that blood products then in use complied with the
state-of-the-art in terms of safety from hepatitis contamination. The Court
stated that �to allow a defense to strict liability on the ground that there
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is no way, either practical or theoretical, for a defendant to ascertain the
existence of impurities ... would emasculate the doctrine ... and signal a
return to a negligence theory�(Cunningham v. Memorial Hosp. 266 N.E.2d
897 at 902 (1970)).
In practice, most judicial systems permit some defense based on a state

of the art argument. For example, the US the restatement Second of Tort §
402 A (1965) de�ning the products liability principles, permits such a defense
requiring a �demonstration that the technology available for the manufacture
of a safer �nished product with the same characteristics was not feasible�.
For the EU, the council directive 85/374/EEC concerning the liability for
defective products states in article 6 that in order to determine whether a
�product is defective�requires �taking all circumstances into account, includ-
ing .. (c) the time when the product was put into circulation.�Moreover,
article 7 states that a �producer shall not be liable as a result of this directive
if he proves ...(e) that the state of scienti�c and technical knowledge at the
time when he put the product into circulation was not such as to enable the
existence of the defect to be discovered.�With some delay, this directive has
been implemented in the legislation of most the EU member states.
However, as we documented with the Cunningham v. MacNeal Memorial

Hospital case, the state of the art defense remains controversial. Moreover,
its application raises numerous questions. For instance, when speci�cally
should the defense be applied. In the case O�Brien v. Muskin Corp., the
New Jersey Supreme Court, while recognizing the value of evidence as to the
state-of-the-art in determining product defect and in applying a risk-utility
analysis, held that the defense is not absolute (O�Brien v. Muskin Corp.,
463 A.2d, 306 (N.J. 1983). Further, in Beshada v. Johns Manville, the New
Jersey Supreme Court expressly disallowed the state-of-the-art defense to
the issue of failure to warn (Beshada v. Johns-Manville Corp., 447 A 2d 539
(N.J. 1982).
The foregoing naturally leads to the question as to when a court should

deem a defense of �state of the art�to be reasonable and when it should con-
clude that a defendant was liable. In practice, product liability cases usually
focus on competing experts debating whether the design of the product is
su¢ ciently safe. Not surprisingly, a standard argument brought forward by
defense lawyers is that the product of their client and the safety thereof is
very similar to competing products by other manufacturers.
In this respect, Boyd and Ingberman (1997) suggest two di¤erent ap-

proaches to this line of this defense. According to the �rst one, �rms should
avoid liability if at time of production the safety of their production process
compared favorably to the customary practices in the industry. With this
interpretation, the state of the art defense is a customary practice test, i.e. a
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relative test of liability (rather than absolute one) that is almost exclusively
designed on a comparison between the characteristics of the defendant�s pro-
duction process and the characteristics of its competitors�process. Accord-
ing to the second interpretation, state of the art should only refer to a more
exceptional safety level. This could be interpreted as demanding of the de-
fendant to have been at the forefront of technical advancement or capability.
Following Boyd and Ingberman (1997), we refer to this second criterion as
the technologically advancement test.
With the �rst de�nition, a state of the art production process is one

which conforms to the customary practice of the industry. Under the second,
simply conforming with custom directly invalidate a state of the art defense.
It holds defendant to a more stringent test than conformance with industry
custom. It does not require of the defendant to have the safest technology,
but to be signi�cantly better than the average.1

Put in the context of the economic literature, the state of the art defense
suggests a form of ex-post contest/tournament (see e.g. Lazear and Rosen,
1981) where the safety procedure of the defending �rm is compared with
a measure of the average practice from a pool of other �rms engaged in
the same activity. At the time of research, development and production
�rms are thought to anticipate what would happen in the case of accident.
Consequently, the ex post contest generates an incentive for undertaking
safety activities. In terms of game theory, the state of the art defense induces
a Nash equilibrium in the level of care.
In some respects, our approach is reminiscent of the analysis of the neg-

ligence rule. In a way, it constitutes a new way to analyze the functioning of
liability rules. Usually, when one consider the de�nition of a standard of care,
it refers to an absolute level of care (for example the bonus pater familias or
the Hand formula). Here, our approach combines a traditional model of tort
liabitity with a rent seeking elements : �rms engage in a quasi-rent-seeking
contest in which the higher the level compared to the other players, the lower
the expected liability costs2. This contest is however expensive as the judicial

1In practice, with the two tests, it could be possible to consider that liability is not
completely removed when all �rms have the same technology. Instead, when all �rms
seem identically safe, there is a probability that a plainti¤ can successfully argue that
this customary practice in the industry is, in fact, unreasonably unsafe. This explains
why a �race to the bottom� is not a convincing equilibrium as long as courts impose a
reasonableness test on the industry custom. The de�nition of a minimum standard by the
regulator can also contribute to control the strategy of the �rms.

2In a way, the standard is de�ned in relative terms: when �rms face a state of the art
defense, they perceive that they can in�uence the standard de�ned by the courts and so,
that the standard becomes endogenous. This is true with a customary practice test as well
as with a technological advancement test.
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system needs to determine the number of players to consider, the nature of
the state of the art defense, to determine by sample analysis the average level
of care and to establish liability individual cases.
With this terminology in mind, the question of the appropriate state of

the art defense can be reformulated as to whether the contest should be
�fair�or �biased�. The question can be generalized; is there a contest that
is universally optimal or should the state of the art defense depend on some
characteristics of the case? If it should depend on characteristics of the case,
what is the dependence? For example, in some cases courts will be able to
compare the �rm�s behavior to a large pool of other �rms. In other situations,
perhaps because evaluating care is extremely costly, the pool will be much
smaller. Should this a¤ect the way state of the art defense is implemented by
courts? For example, should the choice between a �technological advance-
ment�and �customary practice�test depend on the sample size to which the
defendant is compared to? If so, in which way? A second obvious issue is the
level of damage. Our �rst intuition would suggest that as damages increase
courts should, if anything, increase the bias to provide additional incentives
since the e¢ cient level of care has been raised. Surprisingly, the intuition is
not necessarily correct. We derive other unexpected results. For example,
we show that the optimal bias may be negative, i.e. an e¢ cient state of the
art defense may compare a �rm�s safety level with that of other �rms and
declare the �rm non liable even if it produced only 90% of the safety of other
�rms.
To analyze the issue3, we consider an industry with a large number of

�rms all involved in a similar type of research and development project.4

In the case of an accident and ensuing liability suit, courts are assumed to
see a noisy signal of the defendant�s care expenditure and similar signals for
a number of competing �rms. We then assume that courts can decide on
allocation of damages by comparing these signals. We ask how the court
showed best proceed, in particular, whether the comparison should be biased
or not and if so in which direction.
The remainder of the paper is structured as follows. Next section intro-

duces a model. Section three derives the main result. Section four develops
and discusses comparative static results. The last section o¤ers some con-

3Notice that our analysis in normative given the fact that courts have to apply a state of
the art defense. Whatever the liability system is with or without fault is not the problem.
Of course, as most of countries have currently a system of strict product liability, the
model consider the conditions of application of the defense under this regime.

4The reason for assuming a large number of �rms is just to avoid a cooperative agree-
ment by the �rms to keep the level of care low, thereby �forcing� them to play non
cooperatively.
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cluding remarks.

2 The model

We consider a market with a large number of identical �rms all undertaking
a similar research and development project leading to the marketing of a new
product. We denote by c the �rm�s expenditures of designing and developing
the product safely. Slightly abusing terminology, we refer to these expendi-
tures hereafter as the level of care undertaken by the �rm. Given care, we
denote by p(c) the probability of accident, with p0 (c) < 0 and p00 (c) > 0.
We assume that in the case of an accident the victim su¤ers the monetary

equivalent of a damage L. We assume that L and the function p(c) are known
to the �rms at the time of decision. In the case of an accident, the court sees
the damage L. However, in line with the objective of the paper and unlike in
the standard literature about liability rules, we assume that the court does
not evaluate by itself the level of due care5. It rather estimates what the �rm
should have done by comparing its behavior to some of its competitors.
In the case of an accident by �rm i; the court can see a noisy signal of the

level of care undertaken by the �rm. Speci�cally, we assume that the court
sees the monetary signal, xi = ci + "i, of the �rm�s research expenditure.6

For the sake of comparison, the court also collects additional information on
the research behavior of the �rms. Speci�cally, we assume the court sees
a vector (xi1; :::; xiN) where each of variable xij = cij + "ij; j = 1; ::N are
similar monetary signals of the research expenditure undertaken by the �rms
ij. In the remaining N will play a signi�cant role. It denotes the sample
size of �rms with which the defendant will be compared to. More generally,
it stands for the precision or the accuracy which the court will expect of its
experts. From the point of view of the judicial system, N is a choice variable;
either it could be externally determined through a legal rule, or left to the
judge�s discretion.
We consider that the error terms in the respective signals are all identi-

cally, independently and symmetrically distributed around their mean. More-

5It is interesting to note that the benchmark where all the c are observervable (or when
the risk of error converges to zero) cannot be considered as a good representation of reality.
Following Boyd and Ingberman (1997), it leads to a knife-edge result : if � is positive, the
technological advancement test yelds excesive safety expenditure. If � � 0, the "customry
practice test creates a race to the bottom in which the equilibrium is to spend nothing on
safety" (Boyd and Ingberman, p. 459).

6The justi�cation of this assumption is that even though courts and experts can observe
a �rm�s accounts records, the �rm can and will most likely use creative book keeping to
shift expenditures to its advantage, thereby biasing records.
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over, we assume that given c; the error term is independent of the likelihood
of an accident (i.e. changes in c only shift the mean of the distribution of
the x signals, but otherwise leaves the shape of the density functions unaf-
fected). We do not make any assumption regarding the expected value of the
"0s, except that they be identical across �rms. Though, in general one would
expect the mean to be positive simply because �rms should be interested
to in�ate their reporting on safety.7 We denote by �Xi the average over the
vector (xi1; :::; xiN).
To model the state of the art defense, we suppose that in the case of a

lawsuit in the environment described above, courts are asked to compare xi
and �Xi; rejecting the defense of state of the art, i.e. �nding the defending �rm
liable, if xi � �Xi + �.8 The interpretation of � is that it captures whether
society should expect the defendant to have produced an exceptional e¤ort
( � large, i.e. the court is using a technological advancement test) or simply
to have conformed to the customary practice of the industry (i.e. � = 0).

3 The �rm�s decision problem

Assuming that the �rms in the market under consideration understand the
behavior of courts and, in particular, the application of the liability rule with
a state of the art defense, their choice regarding research and development
to improve safety can be represented as a minimization problem where they
trade of care costs against expected damage payments. However, in the
current problem of liability �rms play (at least in expected value) a Nash
game that implicitly de�nes, in case of an accident, whether they will succeed
with a defense based on a state of the art argument.
Considering the usual practice in civil liability systems, payments made

by the defendant, if he fails with the state of the art defense and is, therefore,
found liable, is assumed equal to the incurred damage costs L. Thus, �rm i
solves

min
c
c+ p(c)Prob[xi � �Xi +�jc; �C]L , (1)

where Prob[xi � �Xi + �jc; �C] denotes the probability that a �rm which
caused a damage, L, fails with a defense based on the state of the art, given
that its own care decision was c, the average care of the sampled �rms which

7See footnote 6.
8Keep in mind that even though in accordance with legal practice, we consider a strict

liability rule with a state of the art defense, from an analytical point of view it is also
possible to interpret the model in terms of negligence rule.
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was �C and the legal interpretation of the state of the art defense characterized
by �.
We limit the analysis to the symmetric Nash equilibrium where all the

�rms �nd it optimal to undertake cE, and thus �C = cE. Given the foregoing
distributional assumptions, the probability of a �rm being found liable in the
case of an accident becomes

Prob[xi � �Xi +�jc; cE] = Prob[� � cE � c+�] , (2)

where � = "i � �". Denoting ��s distribution by F with F 0 = f , we note
that f is by construction symmetrical. Moreover, ��s expected value must
zero In addition, we assume that f is single peaked. For the remaining, it is
important to note that the distribution of � varies with the sample size N .
For example, the relation �2� = (1 + N

�1)�2" between the variance of � and
" is easily veri�ed. Naturally, we �nd that the sample size of competitors to
which the defendant is compared with reduces the variance of �.9 �nally, we
assume that F satis�es the MLRC property (i.e. d

d�

h
f(�jN)

1�F (�jN)

i
> 0).10

Altogether, the �rm�s problem can be rewritten as

min
c
CF (c;�; N) = c+ p(c)F (cE � c+�jN)L (3)

where CF stands for the expected costs of the �rm undertaking care c in a
judicial environment where the state of the art defense is characterized by
� and N: The symmetric Nash equilibrium obtains precisely when cE is the
solution of (3) for each �rm. As a result, cE is implicitly de�ned by the �rst
order condition of the �rm�s problem, i.e.:11

1 + [p0(cE)F (�jN)� p(cE)f(�jN)]L = 0 (4)

The condition shows that just as one would expect the �rms�behavior will
react both to changes in � and N . In particular, implicitly di¤erentiating
yields:

@cE

@�
= �

�
p0(cE)f(�jN)� p(cE)f 0(�jN)]

�
L

CFcc (c
E;�; N)

(5)

9Geometrically, as the sample size increases, the ditribution of � centers more and more
around its mean. Note however that even with very large sample, the �rm cannot avoid
the risk created by its own error term ":
10See Milgrom (1981).
11Observe that the second order condition of the �rm�s problem (p00F � 2p0f) + pf 0is

always satis�ed for � � 0 (note that the terms in bracket are both positive). However,
for some � > 0 the second order condition may not be satis�ed. This limits the choices
of �.

8



where CFcc stands for the second order condition of the �rm�s problem. Since
the �rm is minimizing expected costs, CFcc is necessarily positive. Conse-
quently, for � � 0, the Nash level of care cE is strictly increasing in �. To
see this, observe that for � � 0; we have f 0(�jN) > 0. Moreover, p0(cE) < 0
and p(cE); f(�jN) > 0, thus in this case, @cE

@�
becomes positive.

What does this result suggests? Intuitively, unless courts bias the ex
post contest, one would expect that with � = 0 the prisoner�s dilemma
implicit in the game between �rms should induce them to underproduce
care. To counteract this natural tendency, society should direct its courts
to behave in such a way as to increase the safety produced by �rms. In
this respect, biasing the contest by demanding that �rms�care be above the
average may seem justi�able since according to (5) it would then increase
care. Accordingly, it would appear that the appropriate de�nition of the
state of the art defense should be in terms of an exceptional safety e¤ort,
therefore, requiring a technological advancement test (Boyd and Ingberman,
1997).

4 The regulator�s problem

We reconsider here the above argument about the technological advance-
ment test to counter the suggested under production of care. Though the
above logic seems intuitively compelling, its heuristic is in fact erroneous.
In order to detect the underlying inconsistency, observe that the parties do
not minimize the true social costs c + p (c)L. Instead, �rms minimize their
own private cost c + p (c)F

�
C +�� c

�
L. This distortion has two e¤ects.

First, it has a level e¤ect: by reducing the likelihood of paying for harm
�p (c)F

�
C +�� c

�
< p (c) �the �rms underestimate expected damages.

Second, it has a slope e¤ect by changing the shape of the expected damage
cost-curve. Our intuition captures the �rst e¤ect (as Boyd and Ingberman!!!),
thereby suggesting that �rms should underproduce care. However, the second
e¤ect is determinant for the �rm�s care decision.
From the foregoing section, for the legal rule to have any impact, �rms

must anticipate the consequence of their choice on expected costs. Thus, the
judicial system has to decide the characteristics of the state of the art defense
and announce them. In our model, it requires to determine the bias level �
and the sample size N .
In the following, we show that there are many ways to de�ne the state of

the art defense to implement �rst best care. To do so, we verify that there are
many (�; N) combinations inducing �rms to undertake the socially e¢ cient
care level as Nash equilibrium. Analytically, the �rst best solution is de�ned
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as the level of care that minimizes the true social costs, i.e.

c� = min
c
c+ p(c)L (6)

Writing the �rst order condition of (6) and comparing it with (4) at the point
cE = c� yields:

p0(c�) = p0(c�)F (�jN)� p(c�)f(�jN) (7)

Therefore, any combination of � and N that satis�es (7) will induce �rms
to produce the �rst best level of care at the Nash equilibrium.12 For a
geometrical representation, it is useful to rewrite (7) in the following way

�p0(c�)
p(c�)

=
f(�jN)

1� F (�jN) (8)

In the �gure 1, N is exogenously given. The upward sloping curve is the right
hand side of (8). It is monotonically increasing due to the MLRC assumption.
The left hand side of (8) is positive due to p0 < 0. In the case represented in
the �gure, a solution in � exists.13 Whether the two curves always intersect
is a question of the characteristic of the distribution function. In the case
of the exponential family, which includes all commonly used densities and in
particular the normal distribution, the f(�jN)

1�F (�jN) -curve becomes unbounded
as � ! +1. In that case, existence is guaranteed. Moreover, given N; the
solution is unique.

Changes in N shift the f(�jN)
1�F (�jN) -curve a¤ecting the optimal bias. Con-

sequently, there are many pairs (��(N); N) that implement the �rst best.
This suggests that the question as to whether or not the customary or the
technological advancement test should be used to implement optimal care
may, in fact, be the wrong question. For example, depending on the speci�c
of the context, it is possible that both test can accomplish the task. However
each of the tests will demand a di¤erent sample size. Moreover, as we will
now discuss other tests may also work.
In the foregoing, we identi�ed the customary test with � = 0. It will

realize the �rst best if the sample size, hereafter denoted by N�, satis�es:14

�p0(c�)
p(c�)

=
f(0jN�)

1� F (0jN�)
(9)

12Assuming the second order condition holds. See the restrictions in footnote 11.
13Obviously assuming the second order condition holds.
14Observe that with � = 0, the second order condition is certainly satis�ed.
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Keeping in mind that the distribution of the � is symmetrical around zero,
F (0jN) = 1=2 for all N . Therefore, the right hand side of (9) simpli�es to
2f(0jN�). Whether the equation has a solution in N depends on the exact
nature of the � distribution. For example, if the underlying " are normally
distributed, it is easily veri�ed that (9) becomes

�p0(c�)
p(c�)

=

p
2

�
q
�(1 + 1

N� )
(10)

Since for all N; 0 � 1
N
� 1, (10) has a solution provided that the condition

1

�
p
�
� �p0(c�)

p(c�)
�

p
2

�
p
�

(11)

is satis�ed. Assuming the above condition is satis�ed, a customary test with
sample size N� would implement the �rst best.
Naturally a question arises as to whether a technologically advancement

test would also induce �rst best at te Nash equilibrium. To discuss the
issue, consider decreasing N below N�. For � = 0, note that f(0jN) <
f(0jN�) (see equation (10)). Therefore the f(�jN)

1�F (�jN) -curve intersects the y-

axes below the f(�jN�)
1�F (�jN�) -curve. Consequently, lowering the sample size below

N� would require of courts to use a technological advancement test in order
to implement the �rst best (see �gure 4)15.

15In the foregoing, the second order condition is ignored. As we discussed earlier this
may limit the size of the feasible � and indirectly may provide a lower bound for feasible
sample sizes.
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There is another way to understand the result. N� was originally de�ned
to satisfy the �rm�s �rst order condition with � set at 0:

1 + [p0(c�)F (0jN�)� p(c�)f(0jN�)]L = 0 (12)

Consider an increase in N above N� in (12). Observe that the �rst term
in the square bracket remains unchanged since F (0jN) = 1=2 for all N .
However, the second term drops, so that the left hand side of (12) becomes
negative. This in turn implies that a �rm facing a legal rule characterized by
� = 0 and N > N� would �nd it optimal to increase its care level. Finally,
note that c� + p(c�)f(0jN)L is constant for all N . Thus the two cost curves
must intersect at c� as in �gure 3.
The observation points to a surprising peculiarity for legal policy. Suppose

that instead of reducing N below N�, we were to consider an increase in
the sample size. Again, this would shift the f(�jN)

1�F (�jN) -curve. However, now

the curve would intersect the y-axes above the f(�jN�)
1�F (�jN�) -curve. Therefore,

implementing the �rst best would require to set � < 0. In words, the megal
rule would demand of courts not declare the defendant liable even if the
comparison with the large sample was (marginaly) unfavourable to him.
The literature with respect to the state of the art defense has focused on

the comparison between the customary practice test and the technologically
advancement test. In doing so, it has neglected an important dimension.
Indeed, for the comparison to be meaningfull, it must include a discussion on
the sample size associated with the respective tests. The analysis shows that
there is a trade-o¤ between the bias introduced by the courts to establish
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the state of the art defense and the sample size of producers to which the
defendant is compared to. For instance, the technologically advancement
test necessitates a smaller sample size than the customary practice test. The
analysis also suggests that the comparison should not be solely focussed on
implementing �rst best care since it would appear that many combinations
of bias and sample size are feasible.

5 Further considerations

This paper develops a modelisation of the state of the art defense. From a
normative perspective, two considerations require further discussion. First,
on the trade o¤ between � and N , it seems possible to �nd arguments
in favour of the technologically advancement test. However, the argument
necessitates courts to clearly understand the relationship between the bias
and the sample size. The second issue refers to the fact that our analysis
could be a basis to guide courts applying a state of the art defense. More
speci�cally, the degree of complexity of liability cases have to be correctly
adressed by courts.

5.1 The tradeo¤ between � and N

From the preceding analysis, we know that raising N increases the �rms�
responsiveness to the ex post contest (i.e. the state of the art defense). As
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a result all the �rms increase care above c�. Geometrically, an increase N
shifts a �rm�s expected cost as shown in the Figure (�gure 3).
We observe that the true social costs must be raised (since c > c�). In

turn, this must imply that the externality is increased since �rms�expected
costs are lower. By reducing �, the �rm�s safety costs shift back to the left.
With the appropriate reduction, society can induce c�. Observe however that
it is di¢ cult to develop normative arguments exclusively based on the fact
that at the Nash equilibrium F (�jN) < F (0jN�).
There are many other aspects that could in�uence the comparison be-

tween the two legal practices under study:

� First, sampling requires collecting and treating information of di¤erent
producers�industrial practices and is, thus, a costly activity (note that
from a normative perspective, it is irrelevant who carries these costs).16

Keeping these costs to a minimum speaks in favor of a small sample
and, therefore, a large �, i.e. a technologically advancement test.

� Second, evaluating liability rules also demands to consider the impact of
damages adjudication on the parties�activity level. In the current situ-
ation, we saw earlier that the �rms�expected private costs are smaller
than the true social costs, c + p (c)F (�jN)L < c + p (c)L. Conse-
quently, the activity level of the defendant will be excessive compared
to the social optimum. In this respect, note that with the customary
test F (0jN) = 1=2, whereas with a technologically advancement test
F (�(N)jN) > 1=2. Thus this second consideration also speaks in fa-
vor of de�ning a defense based on a state of the art argument using the
technologically advancement test.

� Third, if one consider the insurance mechanism inherent to civil lia-
bility claims, it seems interesting to remark that victims will also be
better o¤ under a state of the art defense based on a technologically
advancement test. The explanation parallels the foregoing argument;
with an increase in F (:) �rms pay damages more frequently. In other
words, when state of the art refers to an exceptional safety level, it is
more di¢ cult for the defendant to escape liability being at the forefront
of technical advancement. So, partisans of tort liability as a mean to
compensate parties who su¤er loses should prefer a state of the art
defense with F (:) as close as possible to 1:

16It is interesting to note that the ability of the judge to control N is probably di¤erent
under inquisitorial and adversarial procedures. A discussion of this poinjt goes beyond
the scope of this paper.
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Under the above considerations, the state of the art defense could satisfy
e¢ ciency and equity with a large bias and accordingly a small sample size.
In practice, this suggests that the interest of the society could be to de�ne
the largest possible F (:), which implies an important bias � under a techno-
logically advancement test. In this case, the realization of the �rst best would
be supported by a constraint in term of small N .

5.2 Guiding the courts

In the paper, we made the hypothesis that courts can collect ex post informa-
tion on p (c) : In practice, this is more complicated. The research of elements
about the technological or scienti�cal conditions of production activities is a
complex task. Information could be multidimentional and/or deep investiga-
tions could be necessary to �nd the relevent pieces. In the model, this implies
that � needs a special attention. Complex cases are certainly those for which
courts applying a state of the art defense have to consider a greater number of
elements. In other words, the more a case is complex, the more the variance
of the " distribution is high. Thus, one can observe that � increases with the
degree of complexity. Consequently in the case of a normal distribution (see
equation 10), the increasing in � implies to reduce N to implement the �rst
best solution. So, when courts are facing complex situations, the recommen-
dation could be to apply a technologically advancement test further reducing
the number of �rms with which the defendant is compared to.

6 Conclusion

To conclude, our analysis considers two interpretations of the state of the art
defense in civil liability claims. It suggests that the customary practice test
and the technologically advancement test could be -contrary to the intuition-
equivalent in terms of �rms�e¤orts to promote safer technologies. In analyt-
ical terms, the reason is that a trade-o¤ exists between the bias introduced
by the courts to establish the state of the art relatively to the average level
of care and the size of the sample. Of course, it is di¢ cult to determine the
optimal combination. However, if the observation of technical characteristics
of an industry is di¢ cult for the courts (implying costly and long experts�
investigations, it could be better to refer to small samples. In this case, a nor-
mative analysis would conclude in favour of the technologically advancement
test because it doesn�t imply to collect exhaustive informations about �rms.
Moreover, this system presents advantages in terms of injurers�activity levels
and of victims�compensation.
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Finally, the state of the art defense is generally discussed under a strict
liability rule. The context which has in�uenced this choice is of course the
one of products liability in most of countries. However, it seems interesting
to remark that our main conclusion concerns liability rules in general. In a
sens, the problem of the state of the art defense is similar to the de�nition
of a due care standard under a negligence rule. The problem can be easily
extended in this way because a due care standard could be de�ne in reference
to the current practices of people or to an exceptional level of e¤ort by them.
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