The Optimal Use of Nonmonetary Sanctions as a Deterrent

By STEVEN SHAVELL*

A theoretical model of deterrence is studied in which the imposition of nonmone-
tary (as opposed to monetary) sanctions is socially costly. It is therefore desirable
that the system of sanctions be designed so that sanctions are imposed infre-
quently. If courts possess perfect information, the optimal system is such that
sanctions are never imposed — all who can be deterred will be — but, realistically,
courts’ information will be imperfect and sanctions will be imposed.

This article studies the optimal use of
nonmonetary sanctions (such as probation-
ary restraints on conduct, imprisonment, the
death penalty) in a simple model in which
the threat of sanctions may deter parties
from committing contemplated acts. An im-
portant assumption of the model is that the
imposition of nonmonetary sanctions is so-
cially costly. The motivation for this as-
sumption is that the imposition of nonmone-
tary sanctions is often associated with direct
claims on goods and services (as with the
operation of the prison system) and, in con-
trast to the case with monetary sanctions,
results in disutility to punished parties that
is not balanced in any automatic way by
additions to the utility of other parties.

Social welfare is defined in the model to
be the benefits parties obtain from com-
mitting acts less the harm done, the costs of
apprehending parties, and the costs of im-
posing sanctions.! The social problem is to
choose a set of sanctions and the probability
of apprehension in order to maximize social
welfare. As will be emphasized, the solution
to this problem will involve design of a
system of sanctions under which sanctions
are actually imposed infrequently—since
their imposition is assumed to be socially
costly.
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'Here and below, the word “sanctions” will mean
nonmonetary sanctions.
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The social problem is first examined under
the hypothetical assumption that courts? can
obtain perfect information about parties who
have been apprehended. With perfect infor-
mation, courts will be able to recognize the
two situations in which it will not be optimal
to impose sanctions. One is where a party’s
act, such as speeding in an emergency, was
socially desirable. A policy of imposing
sanctions here will not be optimal because it
might discourage socially desirable acts and,
even if not, will result in pointless imposition
of costly sanctions. The other situation where
imposing sanctions will not be optimal is
where, although a party’s act was undesir-
able, it could not possibly have been de-
terred given the probability of apprehension.
(Deterrence may have been impossible given
the probability of apprehension because the
disutility of sanctions is bounded.) Consider,
for instance, the act of killing in the heat of
passion or stealing a large amount where the
chances of discovery are low. If deterrence
of an act was impossible, clearly it will not
be optimal to impose a sanction.

The remaining situation that courts will be
able to recognize, assuming that they can
obtain perfect information, is where a party’s
act was undesirable and could have been
deterred by a sufficiently high sanction given
the probability of apprehension. In this type
of situation, it will be best for courts to
adopt the policy of imposing sanctions large
enough to deter, for then—since deterrence

2The term “courts” refers to the social authority
responsible for deciding upon sanctions.
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will be accomplished —there will never be an
occasion in which a sanction is applied. In
other words, any act that can be deterred
given the probability of apprehension will be
deterred without the actual imposition of
costly sanctions. Suppose, for instance, that
a party would obtain a benefit of 50 from
committing an undesirable act, that the
probability of his being apprehended is 10
percent, and that the disutility of possible
sanctions can range as high as 1,000 (corre-
sponding, say, to the death penalty). Then
the party could and would be deterred under
the optimal sanctioning policy; a sanction
exceeding 500 would deter him. Moreover,
note here, and generally, that the size of the
optimal sanction is not uniquely determined.
The sanction could as well be extremely high
(1,000) or barely sufficient to deter (just over
500), since an extremely high sanction is no
more costly than a lower one if neither will
be imposed. In addition, observe that the
size of the optimal sanction does not depend
on the harmfulness of the act (whether the
act does great or only moderate harm, the
optimal sanction will still be any sanction
exceeding 500), presuming that the harmful-
ness of the act is substantial enough to make
it undesirable. The optimal sanction will,
however, be affected by the probability of
apprehension and by the benefits a party
would derive from an act, because the ex-
pected sanction must be high enough to offset
the benefits. Finally, the optimal probability
of apprehension will reflect a balancing of
two factors: the greater is the probability,
the more parties who can possibly be de-
terred, but the larger are the expenses of
policing behavior.

The social problem is then reconsidered
under the realistic assumption that courts
cannot obtain perfect information about par-
ties. Thus courts will not be able to employ
sanctions as just described; they will make
various “errors” relative to the situation un-
der perfect information, resulting in the dis-
couragement of some socially desirable acts
and in the actual imposition of sanctions.
Courts may turn out to impose sanctions for
three reasons: they may fail to recognize that
an act was really socially desirable; they may
fail to recognize that an undesirable act re-
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ally could not have been deterred; they may
fail to recognize how high a sanction was
really necessary to deter an undesirable act
that could have been deterred. Furthermore,
unlike in the case where courts’ information
is perfect, the optimal magnitude of sanctions
is uniquely determined®—it represents an
appropriate compromise between achieving
greater deterrence and the social costs borne
due to the actual imposition of sanctions—
and it does depend on the magnitude of
harm done. The optimal probability of ap-
prehension will reflect factors similar to those
in the case where courts’ information is per-
fect.*

I. The Model

Parties decide whether to commit harmful
acts from which they would derive benefits.

3To illustrate, suppose the numerical example is
modified as follows. There is another party who would
obtain benefits of 150 from committing the undesirable
act and thus who could not be deterred even by the
maximum sanction of 1,000 (since the maximum ex-
pected sanction is 100). Suppose also that this second
party cannot be distinguished from the first by
courts—the sense in which courts’ information is imper-
fect. Hence, courts must apply the same sanction to
each party. It follows that a sanction of 500, but not one
above 500, will be optimal: a sanction of just 500 will
deter the first party; raising the sanction above 500
would not deter the second party but would lower social
welfare because it would increase the expected social
cost due to imposition of sanctions on the second party.
(While the probability of apprehension was assumed to
be fixed at 10 percent in this example, the probability
would, of course, be optimally determined in the solu-
tion to a completely specified example; see Sections II
and III)

4 The results described in this and the previous para-
graph have not been discussed in the literature on
deterrence to my knowledge; see Gary Becker (1968), R.
Carr-Hill and Nicholas Stern (1979), A. Mitchell Polin-
sky and myself (1984), and references cited therein. In
that literature the analysis has sometimes been carried
out mainly at the level of the aggregate number of
offenses (as in Becker); and where the analysis has been
conducted at the level of the individual (as in Polinsky’s
and my article), it has not focused on the information
the courts are able to obtain about an apprehended
individual’s benefits and the harmfulness of his act, and
has usually been concerned with monetary sanctions
and has implicitly assumed that such sanctions are
socially costless to impose.
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Let® b = benefit to a party from committing
a harmful act; 0 <b <b; and h = harm re-
sulting from an act; 0 < h < h.

A particular party is identified by b and
h, and the distribution of parties by type is
described by f(b, h) = probability density of
b and h; the function f is assumed to be
known by courts. If a party commits an act,
he might be apprehended and suffer a
sanction. Let p = probability that a party
who commits an act is apprehended and
suffers a sanction; and s =sanction; 0 <s
<.

The level of s is determined by a sanction-
ing function, that is, a function of the vari-
ables that courts can observe (as discussed
below). The utility of a party who commits
an act will be b if he is not sanctioned and
b — s if he is; if he does not commit an act,
his utility will be 0. Therefore, he will com-
mit an act if ®

(1) b> ps.

Because s is bounded by 3, it may be impos-
sible to deter a party from committing an
act. This will be true if

(2) b> ps,

and such a party will be referred to as un-
deterrable given p.

Social welfare is defined to be the benefits
parties obtain from their acts,’ less the harm

*The benefits and (see below) the sanction are as-
sumed to be bounded because, as is well known, the
usual axioms of expected utility theory imply the
boundedness of utility; see, for instance, Kenneth Arrow
(1971).

°If b= ps, the party will be indifferent between
committing the act and not: but in order to avoid
having to make tedious qualifications, I adopt the con-
vention that the individual will not commit the act in
this case, and I adopt similar conventions below without
further comment.

"In my paper (1985b, a previous version of this
paper), parties’ benefits were multiplied by a weight 8
that could be less than 1, so as to allow for society to
discount parties’ benefits. (Some might find the assump-
tion of such discounting appealing where the source of a
party’s utility is the disutility experienced by a victim.)
But the qualitative nature of the conclusions that were
obtained there did not depend on whether 8 was less
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done, the social costs due to the imposition
of sanctions, and the costs of apprehending
parties. In particular, suppose that o=
weight for calculating social costs from im-
position of sanctions; os is the social cost if
the sanction imposed is s; o > 0;* and ¢(p)
= social cost of maintaining the probability
of apprehension at p; ¢(p)>0; ¢'(p)>0;
c”"(p)>0.
Social welfare thus equals

(3) f/(b—h—pos)f(b,h)dbdh—c(p).

where the integration is performed over the
set of parties who commit the act as de-
termined by (1).

The social problem is to choose the
sanctioning function and the probability p
to maximize social welfare; p will be as-
sumed to be the same for all parties.® This
choice will be called the optimal system of
deterrence and will be denoted s* and p*. It
will be assumed that p*> 0; otherwise the
social problem is without interest.

The first-best behavior of parties—that
which would maximize social welfare if par-
ties” behavior could be commanded—is for

than 1, and were the same as the conclusions that will
be reached below.

“The weight o will exceed 1 if it measures both the
resource costs of imposing sanctions and the disutility
suffered by sanctioned parties.

“In fact, of course, p can be varied to some degree
according to the characteristics » and h of parties; p
will be constant only over subpopulations. Thus, if the
reader wants, he may reinterpret the assumption that p
is the same for all parties: he may say that for cach
subpopulation of parties (described by a density f)
among whom p must be uniform, the social problem
will be as posed here. In any case, the reader should
note that there are two reasons why p will not vary in a
completely independent manner with b and k. First, it
will often be inefficient for an enforcement authority to
be assigned responsibility to apprehend only one type
of party. (It would be inefficient to have a policeman on
the beat pursue only one type of lawbreaker; it will be
efficient to have him pursue any lawbreaker whom he
has a good opportunity to aporehend.) In other words,
it is natural to assume that enforcement effort will often
affect different types of parties in similar ways. Second,
the ability of enforcement authorities to tailor their
efforts to particular types of parties will be limited by
authorities’ ability to distinguish among types of parties
ex ante.



