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Abstract

It is a widely accepted conclusion of the economic literature on deterrence
that nonmonetary sanctions should be introduced only when monetary fines
have been used up to their maximum extent. However, this conclusion is at
odds with what is commonly observed e.g. in the case of deterrence of driving
offenses, where nonmonetary sanctions such as licence suspension or vehicle
withdrawal are extensively used, even though it would be possible to apply a
monetary sanction of equivalent value.

In this paper it is shown that when the sanctioning policy conveys infor-
mation about the riskiness of the sanctioned behavior, the conclusion about
the optimal use of nonmonetary sanctions may be different. Namely, the use
of nonmonetary sanctions can be optimal even though the monetary fine is
not maximal. The argument is formalized in a model with rational though
uninformed individuals, who know that the enforcer has superior information
about the riskiness of action but are uncertain about the true objectives of the
enforcer.
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JEL classification: K42



1. Introduction

In order to deter individuals from engaging in harmful activities, monetary penalties
are often supplemented by nonmonetary sanctions. Since the former are simply
transfers, and therefore imply lower social costs than the latter, economists have
tried to assess when and to what extent it is optimal to use nonmonetary sanctions.
It is a widely accepted conclusion that these should be introduced only when fines
have been used up to their maximum extent

Nevertheless, there are cases in which sanctions are not designed according to
this theoretical prescription. Consider for instance the deterrence of driving of-
fenses: costly nonmonetary sanctions (e.g. licence withdrawal or vehicle forfeiture)
are often used together with non-maximal fines. Indeed, even replacing the typical
nonmonetary sanction (the suspension of the driving licence for some months) with
a monetary sanction of equivalent value for the driver, fines would be much lower
than driver’s wealth which, according to the theory, should represent the upper limit
of a monetary sanctidn If, on the other hand, the upper limit of the sanction
were of a different nature, for example a social or ethical constraint to the penalty
for a certain act(and this would imply that both fines and nonmonetary sanctions
for driving code violations would be subject to the same upper limit), it would be
equally difficult to explain why the fine is not raised to this maximum level, and
a more costly nonmonetary sanction is used. In any case, nonmonetary sanctions
should play no role at such a low level of deterrence.

We believe that it is possible to explain such divergence between the theory
and what can be observed in the real world without resorting to the argument of
inefficient design of the policy

1This conclusion has been formally stated by Polinsky and Shavell (1984), although we already
find in Becker (1968, p. 193) that “social welfare is increased if fines arewbkedever feasible
See also the surveys by Garoupa (1997) and Polinsky and Shavell (2000a).

2A recent empirical study supports the idea that fines could substitute license suspensions without
violating any individual wealth constraint: Jorgensen and Wentel-Larsen (2002) estimate that the
average willingness to pay of Norwegian car drivers for having back their license (suspended for six
months) was about 600$ in 1997.

3|f the penalty were defined according to the principle that the penalty should fit the crime, then
neither a fine of thousands of euros nor imprisonment would be accepted as a sanction for double
parking. The inclusion of notions of fairness in the theory of optimal sanctioning is discussed among
others by Polinsky and Shavell (2000b) and Kaplow and Shavell (2001).

4 An alternative argument to explain the use of nonmonetary sanctions may refer to incapacita-
tion, as a sanction like driving licence suspension has the effect of keeping the driver from doing
harm for some time. According to Shavell (1987) it is optimal to incapacitate an individual if the
per period harm he can cause exceeds the per period social cost of incapacitation, and to keep him
incapacitated as long as this condition holds. However, apart from licence suspension for drunken
driving or similar cases in which the necessity to reduce an impending danger is obvious, this argu-
ment seems unable to provide by itself a rationale for nonmonetary sanctions in cases like that of



This paper argues that when a sanctioning policy is intended not only to deter
individuals but also to inform them about the risk they incur in engaging in certain
harmful activities, the conclusion about the optimal use of nonmonetary sanctions
may differ from the standard one.

Public enforcement of law is motivated by the presence of externalities. How-
ever, we observe that a relevant characteristic of certain activities (such as driving or
smoking) is that they are harmful to the individual engaging in them, and not only
to others. As a consequence, the beliefs about the riskiness of those activities is an
important determinant of behavior. In this situation, sanctions can affect the amount
of harm produced not only by increasing the cost of harmful activities, but also by
modifying the perception that individuals may have of the likely consequences of
their activities.

The main result of the paper is that, when the sanctioning policy conveys in-
formation about the riskiness of the sanctioned behavior, the use of nonmonetary
sanctions can be optimal even though the monetary sanction has not been used up
to its possible maximum. This result, which is at variance with what is usually held,
is obtained in a model with rational though uninformed individuals, and is based on
the intuition that in some cases nonmonetary sanctions are more effective in con-
veying information about the riskiness of a certain harmful activity. We should note
that in order to justify the fact that rational individuals cannot simply infer whether
their actions are risky from the choices of the enforcer, we need to assume that they
are uncertain about the objective function of the government. If the “credibility” of
the enforcer becomes a concern, it is important for a benevolent enforcer to signal
that the enforcement policy is aimed at deterring violations.

Indeed, different kinds of sanctions can score differently on this regard. Con-
sider the case that individuals may assign a positive probability to the event where
the enforcer has a stake in the revenue accruing from monetary sanctions: if they
are not sure that the enforcer is maximizing social welfare, individuals can inter-
pret a high monetary sanction not as an optimal deterrence policy in the face of a
very risky activity, but as motivated by the desire to raise revenue. In these circum-
stances, nonmonetary sanctions may have an advantage over monetary fines: the
use of nonmonetary sanctions may be a more credible signal, compared to mone-
tary sanctions, of the enforcer's commitment to deter harmful activities.

In order to illustrate our point we will refer specifically to the case of driving
behavior: in the model, violators will be drivers not complying to driving laws, e.qg.
exceeding a speed limit. The case of driving offenses provides in our opinion a good
example of the interplay between deterrence and information. Since a relevant part
of the harm deriving from driving accidents is suffered by drivers themselves or by
their passengers, it is often the case that more careful driving habits can be induced

driving offenses.



by influencing the drivers’ perception of the risk of incautious behaviors. Clearly,
education is a central aspect of government intervention. That drivers should be
made aware of the risk they run by not driving with care is implicit in many cam-
paigns financed by the government. These campaigns try to educate drivers by
pointing out the risk of speed, alcohol and lack of care

The paper joins a large stream of literature that qualifies Becker’s (1968) theory
of deterrence. In recent years some contributions resorted to information related
arguments (Bebchuk and Kaplow, 1992; Ben-Shahar, 1997), focusing on imper-
fect information about the probability of detection. To our knowledge, the present
contribution is the first to introduce imperfect information about the probability of
undesired consequences for the wrongdoers themselves, and to emphasize the role
played by nonmonetary sanctions as a signal of the riskiness of harmful activities.

The paper proceeds as follows. Section 2 introduces the basic hypotheses and
the model setup. Section 3 discusses the case of monetary sanctions alone. Sectior
4 analyzes the optimal mix of monetary and nonmonetary sanctions and states the
main results. Section 5 summarizes and offers concluding remarks.

2. Model setup and hypotheses

Consider a population of identical drivers who gain a behdfibm violating a legal
rule (e.g. when the choice is whether to pass a speed limit oibristthe cost of
driving at low speed), whereis a random variable.

The violation of the rule will cause an accident with probabitityLet K and
E be respectively the cost for the driver and the external cost of the accident. We
consider thaK includes also liability costs and any other negative effect of the
accident that the drivers internalize; note that it is very likely Kas by far the
larger component of social cost of accidents.

In order to deter violations, the enforcer will sanction the violator using mone-
tary and nonmonetary sanctions. [Eebe the monetary fine to be paid when caught,
andH the money equivalent of the nonmonetary sanction.

The theory of optimal monetary sanctioning points to the wealth of individuals
as an upper bound for monetary sanctions: in this case, weFhavé&, while H
is not subject to any limit. However, we will allow for alternative possibilities,
including social norms constraining the maximal sanction that can be imposed for
a violation (in this case the upper bound will be on the total amount of the sanction
F +H—see below).

Let & be the probability that a driver who violates is caught. Increaging

SIndeed we observe that, when regulating driving behavior, the government seems to start from
the assumption that the judgement made by driver who violate road regulation is very far from the
rational and informed choice assumed by economists.



costly for the enforcer: the cost of detection is describedCby), with C' > 0
andC” > 0 (the marginal cost of additional increases in the detection probability
increases im).

Additionally, we consider that it is not possible to reduce too much the probabil-
ity of detection. This assumption can be justified considering that if the probability
is too low, individuals may not be able to observe it correctly, and an incorrect ex-
pectation about the probability of being caught is socially costly as erroneous beliefs
lead individuals to make socially inefficient decisions—a point made by Ben-Shahar
(1997). In order to maintain the model as simple as possible, we do not model ex-
plicitly the cost of reducingr, and we simply assume that there is a lower bomnd
for & (this simplification does not modify the conclusion with respect to the case of
a finite cost of reducing the probability).

We make the assumption that the probabititgan take two possible values:
high or low (respectivelyy andq., with q. < gn). At the outset, drivers have a
prior r that the probability of an accident is higi). So, the prior probability they
assign to the eventuality of an accidenpis=q. +r(qn — ).

We assume that the enforcer is better informed than drivers. He knows the “true”
probabilityg. This assumption seems plausible as the enforcer have access to more
information than the drivers (e.g. accident statistics). It would be in the interest of
the parties (enforcer and drivers) that this information is shared, but we assume that
the enforcer cannot produce verifiable evidence about the valge ©lfie drivers
can update their beliefs on the risk of an accident by observing the optimal strategy
of the enforcer. If drivers knew the objective function of the enforcer, they would
be able to infer the value af from the sanctioning policy selected. However, we
assume that the enforcer’s objective function is not known with certainty by the
drivers. Namely, we assume that drivers assign a positive probability to the case
that the enforcer maximizes a function which is different from the social welfare.
For example, the drivers may believe that with probabpityne enforcer maximizes
U =W+ aR, i.e. a weighted sum of social welfav¢ andfine revenueR.

The reason why the budgBtenters the objective function may be that the en-
forcer (the government) earns a rent from managing public funds (the rent is as-
sumed to be proportional to the funds). We will label respectively “benevolent” and
“nonbenevolent” the two types of enforcer (with= 0 anda > 0).

We are interested in the normative problem of determining the optimal strategy
for an enforcer who maximizes social welfare. Namely, we try to characterize the
optimal policy for a benevolent enforcer, taking account that the drivers assign a
probability B to the case that the enforcer is nonbenevolent. It is worth emphasizing
that drivers’ expectations on the type of the enforcer play a role in this setting be-
cause the enforcer’s behavior conveys information on the likelihood of an accident,
hence on the final payoff of the drivers.



We choose not to model explicitly the political mechanism that can induce a
government to act in a benevolent way. However, we make the assumption that the
political system is effective enough that even a nonbenevolent government cannot
overtly behave in a way that reveals its type. In other words, the individuals must not
be able to infer from the behavior of the enforcer that he is nonbenevolent (though
in some circumstances they may be able to tell apart a benevolent enforcer). To be
more precise, we assume that
(1) the nonbenevolent government cannot choose a strategy which would never be

chosen by a benevolent government; and
(2) when the risk is high, the nonbenevolent government cannot choose a low de-

terrence policy when the risk of accident is high; although he can overdeter

violations when the risk is low.
The reason for assumption 2) is that individuals can detect that with underdeter-
rence the government has chosen the “wrong” policy by observing a high number
of accidents; on the contrary, overdeterrence is difficult to detect, because although
individuals see that there have been high sanctions and a small number of accidents,
the counterfactual is missing, i.e. they do not know what the number of accident
would have been with lower deterrence.

We will show that the nonbenevolent enforcer may indeed find it convenient to
pretend thaf| = gy (i.e. that the risk of an accident is high) even when g is q .

This means that high sanctions do not necessarily meamthay, as they may
well be compatible witlg = g. anda nonbenevolent enforcer.

3. The optimal use of monetary sanctions alone

We consider first the case that the only instrument available to deter undesired be-
haviors is a monetary sanction. We will introduce nonmonetary sanctions in the
framework in the next section.

In order to analyze the optimal policy it is convenient to refer directly to the
expected sanctioB = 7F. S= 7F will denote the minimum expected sanction
which can be obtained by setting the sanctoat its maximum levef. We indicate
by c(S) the minimum cost of detection necessary to implement an expected sanction
S itis ¢(S) =C(m) = ¢p for S< Sandc(S) = C(S/F) with ¢/,c” > 0 forS> S
(where the enforcer will be able to increase or decr&maly by changingr).

Given§, the individual will choose to violate the rule if

b—S—pK>0 (1)

wherep is the probability that drivers assign to the occurrence of an accident (not
necessarily equal tq). The social benefit from a violation of the driving code net



of loss and enforcement cost is
b—q(K+E)—c(S); (2)

the enforcer selectSto maximize
[, [b=a(E+K)dG(b) ~ (9 ©
St+pK
whereG is the cumulative distribution df, or G(x) = Prob{b < x}, with densityg.

3.1. Perfect information

We start our analysis by considering the case of perfectly informed drivers who
know the “true” probability of incurring an accident when violating a legal rule
(i.,e. p=qi, with i = L,H). In order to align individual incentives and social
costs/benefits, the optimal expected sanc8omhen the probability isj satisfies

S =aE—-c/(S)/9(S +aK); (4)

for ¢(S) = 0 (e.g. becaus8 < S) the expected sanctid® = g;E corresponds to
the Pigouvian corrective tax for the externality, while 66(S) > 0 itis S < giE.

3.2. Asymmetric information

When information is asymmetric, drivers update their expectation on the probabil-
ity of accident by observing the sanctioning policy and considering what a benev-
olent and a nonbenevolent enforcer would do. In the equilibrium each type of en-
forcer maximizes his payoff given the expected optimal response by the drivers; and
drivers choose on the basis of their beliefs, which are formed consistently with the
observed behavior of the enforcers.

Consider the case that the benevolent enforcer fixes the expected sanctions at
the perfect information levels. This strategy will result in an efficient outcome only
if the drivers can infer the “true” risk of accident from the observed sanctions.

A driver observing a low sanction will infer that the probability is low, since
by our assumptions it is not possible for the enforcer, even when nonbenevolent, to
choose a low sanction when the risk is high. Therefore, when the risk is low there is
no difference with respect to the perfect information case, and the optimal sanction
will be S-.

However, a driver observin§> S- cannot infer that the risk is high, since the
nonbenevolent enforcer could find it convenient to fix a high sanction even when the
risk is low, if by doing so he can increase his fine revenue. In other words, drivers
are not able to distinguish between the case of a truly high risk and that of low risk
with nonbenevolent enforcer.



We indicate byp(S) the probability that drivers assign to incurring an accident
as a function of the sanctioning policy implemented by the enforcer. This will be
referred to as the “posterior” belief, which f8r> S- and in case drivers cannot tell
apart the case of high risk from that of a nonbenevolent enforcer, \ill be

pP(S =aL+ (OH—0aL) = B; (5)

r
r+(1-r)B
comparing it to the expression for the pripg above, we have fof > 0 and 0<
r<1

gL < Po< P < oH (6)

while we havep= gy for B =0, p= po for B = 1. Drivers, observing a sancti&r>
S-, update their belief and assign a higher probability to the case that the accident is
more likely to occur, but due the possibility that the enforcer is nonbenevolent they
do not assign to this case a probability equal to one. The highrtise lower is
the distance between the prior and the posterior probabiptjesd p).

For a given sanctiors > S, the number of drivers violating the rule is-1
G(p(S)K +S). When the risk of accident i , by setting a sanction equal &> S-
the non benevolent enforcer gets a payoff equal to

u<s>z/°° b—q (K +E)]dG(b) + aS1—G(p(SK +9)] — (1+a)c(S) (7)
S+p(9K

Therefore, he will disguise i§ is such thatU (S) > U_. whereU, is the payoff
obtained by setting-. In figure 1 we represent functiah(S) (which can be safely
assumed to ba-shaped) and the interval of values whet#(S) > U, which we
assume to be nonempty. The curve aboy&) in the figure represents the payoff
of the nonbenevolent enforcer should the drivers know that the true probability of
accident is low. We call respective$, andSy the lower and upper bounds of this
interval.

Since outside the interval the nonbenevolent enforcer will have no incentive to
disguise and deviate from the efficient strategy, we have thag fo8-,

(8)

P Snh<S<Su
p(S) = { P :
gy oOtherwise

6This is a simple application of Bayes’ rule wheris the prior probability that) = gy. Observ-
ing Sthe drivers update their prior about the event that the probability of an accident is high and they
form their posterior about the probability of an accident.

"The first and third addendum on the right hand side of (7) are concave functions; the term
91— G is concave ifg does not decrease too rapidly@increases (specifically, it must g&S/g >
—2); moreoverl (S) is certainly increasing for low values and decreasing for high valu&s of
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Figure 1

Therefore, there is no difference at all between the cases of symmetric and asym-
metric information ifST < S, or ¥ > Sy. In order to focus on the case in which
asymmetric information affects the outcome, we assumeShat S < Su.

Given the best response of the nonbenevolent enforcer and its effect on the
drivers’ expectation, what is the optimal strategy for a benevolent enforcer? To
induce an efficient level of violation whep= gy, he will setSin order to maxi-
mize

[ o (EK]dGb) —c(S) ©

To simplify further the analysis we will restrict our attention to the case in which
c(9)/9(S+ pK) is monotonically increasing i8 (this is indeed verified if the den-

sity functiong is decreasing or is not increasing too rapidly, which is certainly true,
whenSis sufficiently high, for all single peaked density functions). Yet, sip(®
introduces some discontinuities in the objective function, the problem has several
local maxima that must be considered as possible optimal strategies for the benevo-
lent enforcer. The following proposition characterizes these possible optimal strate-
gies

Proposition 1. The objective function

1) increases as S Sy and jumps downward at.s; hence g is a local maximum;
at S, there is underdeterrence;

2) may or it may not admit a maximum &ternal to the open intervalSy, Sv); if
such a maximum exists, it i§ S S for plausible values of the parameters, and
in S* there are more violations than ir's

3) has a discontinuity at S Sy, and is decreasing for S Sy: this implies two
possibilities, depending respectively on whether the function jumps downward
or upward at &. Namely:
3a) the function admits no maximum aj:3however, if the function is increas-

ing for all S< Sy, itis optimal to set S as close as possible to (but less than)
Su (we denote this solution ag,$ in this case there will be underdeter-
rence;



3b) Sy is alocal maximum: at % there will be overdeterrence.
PROOF See Appendix

Therefore, depending on the parameters of the model, and in particular on the
shape of functiong(S) and G—i.e. on how fast the cost of detection increases
and the number of violation decreasess raised—the problem may admit an
optimum with underdeterrence &, S* or §;, or an optimum with overdeterrence
atSy.

In any case, the solution implies a lower social welfare than we have in the
perfect information case.

3.3. A graphical representation

In order to illustrate the content of Proposition 1, we represent the different cases
graphically, under the simplifying assumptions tb@s) = 0 throughout the whole
interval of relevant values @&.

Sv
S
g—i :qHE

Sn
g‘quE

Figure 2

We plot three curves, representing the frequency of violatiels1S+ pK) as a
function of Sfor p equal respectively tq,, p andgy (a higher perceived risk shifts
the curve downwards, inducing a lower number of violations for gi8en/\e put
the sanction on the vertical axis, to emphasize the analogy with demand curves: on
the horizontal axis we have the “consumption” of violations as a function of their
“price”.

Figure 2 represents the case in which a maxingirffinternal” solution) exists.
The sanction is such that drivers cannot infer the “true” valug; dhey use their
posteriorpto take their decisions, so that the relevant demand curve is the middle
one. With posterior probability less than the true probability, the enforcer must

9



Figure 3

increase the sanction abo®8 in order to obtain the same level of deterrence that
we have in the perfect information case (frequency of violatjoiHaving assumed
thatc'(S) = 0, (22) simplifies to

S = [gn — PIK +aHE. (10)

Note that, under this simplifying assumption, the fact ®at S implies no addi-
tional cost for the enforcer, while in the general and more realistic cas€ ¢(8at> 0
there is an additional cost equald(s*) — c(S). Moreover, withc (S) = 0 the so-
lution S* always dominateSy,.

Figure 3 represents the case in which the payoff function is always increasing
for S< Su. In this case the sanction that would be necessary to induce the same
deterrence aS™ is higher thanSy. As discussed in Proposition 1, there are two
possibilities. One is that the enforcer selegjs so that drivers infer that the risk of
accident is highf(Sv) = gn): the relevant “demand” curve is the lowest one, and
the enforcer will overdeter, since the number of violations will be suboptimal (equal
to X1 in the figure). Alternatively, the enforcer can sel&gt, so that the quantity
of violations isxz. The choice between these two policies depends on the relative
efficiency costs of oversanctioning;§ and undersanctioning), represented by
the shaded triangles in the figure.

In figure 3, itis also illustrated the choice &f, which induced a levets of vio-
lations (there is underdeterrence, since when drivers posterior is correct the optimal
sanction should b&).

4. The optimal mix of monetary and nonmonetary sanctions

In this section we show how the use of nonmonetary sanctions can increase effi-
ciency for reasons different from those emphasized in the existing literature.

10



As is well known, an important difference between monetary and nonmonetary
sanctions is that the latter imply a social cost, while the former are simply a transfer,
and therefore the cost for those sanctioned is exactly offset by a gain of those who
receive the fine revenue. Another aspect, which is relevant in our model, is that the
nonbenevolent enforcer has a direct interest in increasing the fine revenue, while the
gain from increasing a nonmonetary sanction is lower (if not zero). We will see that,
if we take into account both aspects, the standard conclusion about the superiority
of monetary sanctions is not warranted anymore.

We consider here the case that nonmonetary sanction are not costly to impose for
the enforcer; we have in mind sanctions different from imprisonment, such as vehi-
cle forfeiture or driving licence withdrawal. Moreover, we allow for some benefits
accruing from the nonmonetary sanctions; for example when drivers are required
to attend a course in order to have their driving licence back after a withdrawal, it
may be the case that the course increases the ability of the drivers, and affects the
future risk of accidents: in this case, the benefit for society corresponds to the re-
duction in future externalities. In addition, a sanction as driving licence withdrawal
may prevent the individual from doing harm for a certain period (this is the inca-
pacitation argument we mentioned in footnote 4). However, since these gains are
generally less than the loss for those sancti8ne consider that a nonmonetary
sanction whose amount ks implies a social loss odH, with 6 > 0 (if 6 =0, the
nonmonetary sanction would be equivalent to a monetary transfer).

If we suppose that nonmonetary sanctions are not limited by wealth or other
constraints, any level of expected monetary sandiea 7H can be reached for a
given probability of detectiorr simply by increasing the amount of the sanctibn
Therefore, nonmonetary sanctions do not affect the cost of detection as &g as
nonzero (so that > 0). Below, we will consider as a separate case the possibility
thatH is bounded too.

The objective function of the enforcer when both monetary and nonmonetary
sanctions are available is

/w b—q(E+K) — 8xH]dG(b) — C(x) (11)
n(H+F)+pK

4.1. Nonmonetary sanctions and perfect information.

The standard conclusion on the optimal mix of monetary/nonmonetary sanctions

is that a nonmonetary sanction should be used only to supplement a monetary one
when the latter has been used to its maximum extent. In our context, this can be

expressed as follows:

8If the gains from the nonmonetary sanction were higher than the benefit for the driver, the
imposition of the sanction would be optimal irrespective of its deterrence effect. A case that is very
unlikely to be verified in most circumstances, and that for this reason we rule out from our analysis.

11



Proposition 2. When p= q (perfect information), it is never optimal that at the
same time H>0and F< F.

PrRoOOF We simply show that, for given, if F < F andH > 0, itis always possible
to increase (11) by increasiri§. Consider the effect of an increaseknexactly
offset in terms of deterrence by a decreasH jor dH = —dF: sincedH +dF =0,
the change in social welfare j§— G(n(H + F) + gK)]dxdF > 0. 0

We emphasize that this result is not warranted anymore when a chaRgenoh
H affects the probability, as it is the case when information is asymmetric.
With perfect information, we can rewrite (11) as

/m b— q(E +K) — SN]dG(b) — ¢(S) (12)
N-+S+gK

and maximize it with respect ®andN. The necessary conditions for maximization
are
—[gE—S—(1—8)N]g(N+S+gK) —c/(S) =0. (13)

and
—[QE—S—(1—8)N|]g(N+S+0K) —S[1—-G(N+S+gK)| <0  (14)

where the last expression must be an equalityNfor 0. It follows that
c(S) < 8[1—G(N +S+gK)] (15)

with the equality wherN > 0. In words: the enforcer will not use nonmonetary
sanctions as long as the marginal cost of of detedi@®) is lower than the marginal
cost of nonmonetary sanction to those sanctioned.

4.2. Nonmonetary sanctions and asymmetric information.

When information is asymmetric with respect to both the risk of accidents and the
objective function of the enforcer, we must take into account that monetary and
nonmonetary sanction may have different signaling power, which can be exploited
by the enforcer in order to increase efficiency.

The way in which the introduction of nonmonetary sanction affects the optimal
solution depends on which of the cases discussed in Proposition 1 is the relevant
one.

Proposition 3. When information about the risk of an accident and about the objec-
tives of the enforcer is asymmetrically distributed between the enforcer and drivers,
the nonmonetary sanction N which optimally supplements a monetary sanction S is
as follows:

12



1) when the optimal monetary sanction jg Bis N = 0;

2) when the optimal monetary sanction iseS(Sy, Su), N > 0 only if the marginal
cost of an increase in the nonmonetary sanction is less than the marginal in-
crease in the cost of detection (as in the perfect information case)

d(S) > 8[1— G(S + pK)] (16)

3) if the optimal monetary sanction i, 9r if it is S, it can be N> 0 even if the
marginal cost of the nonmonetary sanction is higher than the marginal increase
in the cost of detection, or

c(S) < 8[1—G(S+ pK)] (17)
PROOF See Appendix

Result 3) of the Proposition shows that the scope of nonmonetary sanctions is
widened in the case of asymmetric information. The reason is that nonmonetary
sanction, though more costly, make it possible to increase deterrence while con-
trolling at the same time drivers’ beliefs. The case in whhis optimal is of
particular interest: here nonmonetary sanctions allow the enforcer to increase deter-
rence abové&, without making the signal “noisy”, as it would have been the case
had the enforcer set a monetary sanc8on Sy°.

The conclusion that nonmonetary sanctions are not necessarily dominated by
the monetary sanction when information is asymmetric can be made even more
clear when we consider the case tBat S, We definedsas the minimum monetary
sanction such that the fine is maximuf+ F) and satisfyingt > 7, wherer is the
lower bound on the probability of detection. A reduction of the expected sanction
below the levelS= #F is possible only by setting < F. It follows that forS< S
itisc(S)=0. _

Consider now the case that the optimal sanctioByis If S, < S it will be
F = Sy/7 < F in the optimum, even iN > 0. This can be contrasted to what is
stated in Proposition 2 for the case of perfect information.

4.3. Upper limit to the total sanction

Now we consider the case that the upper limit on sanctions is not related to the
wealth of individuals, but reflects some other external constraint. For instance, the
government may want to respond to some view of fairness shared by the individuals,

%Similar considerations can be advanced for the case in which the optimal sancjpneigen
though in that case the role of nonmonetary sanction is to add noise to the signal received by drivers,
concealing the true value of the risk of accident.
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who believe that the sanction should “fit the crirtfe”Clearly, in this case it is not
plausible that the upper bound applies to the monetary sanction alone. Rather, it
will be a limit on thetotal amount of the sanction, monetary and nonmonetary.

The existence of an upper limit to total sanction can be expressed by the con-
straintF +H < F. Under this assumption, there is no role at all for nonmonetary
sanctions in the perfect information case. Indeed we have

Proposition 4. Under conditions of perfect information & q), when there is an
upper limit on the total sanction—monetary and nonmonetary—it is always ineffi-
cient to set N> 0.

PrROOF It is sufficient to show that, for any value bf andF such thatH +F <
F andH > 0, it is always advantageous to substitute a monetary sanction for the
nonmonetary one by increasififgand decreasingl. ConsideringdH anddF such
thatdH 4 dF = 0 the change in the payoff (11)[— G(x(H +F)+qgK)|dxdF > 0.
It follows that the payoff increases &kis reduced. O

Once again, asymmetric information brings us to different conclusions. Let us
start from a situation wher&, is optimal when only monetary sanctions are used.
To see that the use of nonmonetary sanctions can improve on the payoff obtained
in Sy, we analyze the effect of a marginal increaseNoit S= S, andN = 0.
Considering that the constrait+- H = F must be always binding in an optimdtn
so that we hav€(r) = ¢(S+ N), the marginal change in the payoff is

[Sn— 9EJg(Sn+aK) — 8[1— G(Sn+gK)] — ¢/ (Sn) (18)

since there is nothing preventing this expression from being positive, it may well be
optimal to increas®& above zero.

We summarize our conclusions of this and the previous section about the use of
nonmonetary sanctions in the following

Proposition 5. When information about the risk of an accident and about the objec-
tives of the enforcer is asymmetrically distributed between the enforcer and drivers,

%polinsky and Shavell (2000b) consider the case of a government which responds to fairness
oriented preferences of the citizens: “When the issue of fairness is added to the analysis, however,
the usual solution is generally not optimal because a very high sanction will be seen as unfair, or more
precisely, will result in the lowering of individuals’ fairness-related utility. With respect to double
parking, even a sanction of $100 might be considered unfair, let alone a sanction of $10,000". Our
analysis differ in that for simplicity we take the upper limit as a constraint in the enforcer’s objective
function, rather than introducing a concern for fairness in the objective function itself.

1f this were not the case, by choosid§ > 0 anddz < 0 such thadz(F +H) + zdF = 0, it
would be possible to decreasevhile leavingH and total deterrendd + S= z(F +H) unchanged.
Clearly, this increases efficiency.
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so that the sanctioning policy conveys information on the riskiness of the sanctioned
behavior, the use of nonmonetary sanctions can be optimal even when the monetary
sanction has not been used to its maximum possible extent.

In other words, Proposition 2 and Proposition 4 do not carry over to the case of
asymmetric information.

5. Concluding remarks

In this paper, we have incorporated educational and informative concerns into the
standard theory of deterrence by considering a situation in which a certain act may
be harmful both to the individual committing it and to others. In this case, the
belief about the riskiness of the activity is an important determinant of behavior and
therefore of the amount of harm produced. We have proposed a model in which
the enforcer’s sanctioning policies can affect this belief. In this framework, the
effectiveness of sanctions depends not only on their direct deterrence effect, but
also on how credible it is as a signal of a high risk of harm.

We have shown that in these circumstances a benevolent government, namely
a government which maximizes the expected social cost from the harmful activity,
can benefit from the use of nonmonetary sanctions even when monetary sanctions
have not been used to their maximum extent.

There are circumstances, such as those described in our model, in which mon-
etary and nonmonetary sanctions are not perfect substitutes not only because they
imply different costs, but also in that they provide different signals to individuals.

In particular, nonmonetary sanctions are more credible in transmitting information
about the riskiness of possible individuals’ actions.

We have referred specifically to the case of driving offenses. The hypotheses at
the basis of our model seem to fit well this case: most of the harm from accidents is
very often suffered by drivers’ themselves; governments seem to design their poli-
cies assuming that drivers are not able to assess correctly the risk of driving (indeed,
information campaigns are often an important dimension of these policies); some-
times monetary fines are interpreted by drivers as a way to raise revenue rather than
an instrument to deter harmful activities. Our model provides an explanation of the
wide use of nonmonetary sanctions which takes into account all these characteris-
tics.
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Appendix

Proof of Propositionl

First, we calculate the derivative of the objective function (9) for given bgliey
the individuals:
—[S+ pK—an(E+K)]g(S+ pK) —c'(5) (19)

This is monotonically decreasing Bif ¢'(S)/g(S+ pK) is increasing irS, as we
assumed. Moreover, by definition 87, it is equal to zero ir§" for p = g .

1) ForS< Syitis p= gy, while forS> Sy itis p= p < g4. The change in the
objective function asincreases abovgy, is

SntanK
L bbb (E+K)[G(Sh+ i) —~G(Sn+ PK)] <0 (20)
(the sign of the inequality follows frorBy, < S < gy4E). Therefore, the objective
function jumps downward abo\&,. There is underdeterrence, since when drivers’
posterior is correct the optimal sanctiors$ > Sy,

2) In the interval(Sy, Su) we havep = p. A maximum internal to the interval
will satisfy

—[S+ pK—gu (E +K)]g(S+ pK) —c/(S) = 0. (21)
In this case we have
S =[on— pIK+aguE —C/(S)/9(S" + PK). (22)

It can be shown tha&* > S (the optimal sanction is higher than in the perfect
information case) provided that is low enough. More specifically, by differenti-
ating the first order condition we have that a sufficient conditiordféfdp < O is
thatg’ < g?/c, so that this is certainly verified fa < 0 (which is the case for a
single peaked density function wh&f is large enough) or for’ = 0.

Moreover, the amount of violation is clearly higher than in the perfect informa-
tion case, since from the first order condition we have $at S + (gy — P)K, so
thatG(S* +guK) > G(S* + pK).

3) Since forS> Sy drivers learn the true valugy, at Sy the objective function
is discontinuous; the change%y is

Sv+auK
~ [ ba(b)db-+ g (E -+ K)[G(Su + GPK) ~ G(Su + BK)]  (23)
Su+pK

this can be either positive or negative depending on the parameters of thé-fnodel

2Note that (23) corresponds to the difference between the two shaded triangles in figure 3 (the
one on the left minus the one on the right).
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If there is noS < Sy satisfying (21) because the derivative is always positive,
then the objective function admits no local maximum in the open inté&alSy ).
However, when (23) is negativ&,, is the supremum of the function, and the “op-
timal” strategy for the enforcer is to set the sanction as high as possible compatible
with S< Sy (note that this implies thag > S™).

The level of violations will be higher than in the perfect information case be-
cause, for (19) to be increasing Bk SV, it must beSy < S + (gy — P)K, so that
G(S! +guK) > G(Su + pK).

If (23) is positive, then agy the function jumps upward; moreover, singe-
g4, the function is the same as in the perfect information case: Bam> S
follows thatSy is a local maximum and that & there is overdeterrence. O

Proof of Proposition3

1) Since in§y we have overdeterrence, there is no gain from supplementing a mon-
etary sanction which is higher than optimal.

2) The necessary condition simply follows from differentiation of the objective
function with respect tdN

/ b— q(E +K) — SN]dG(b) — ¢(S); (24)
N-+S+pK
using the first order condition for the maximization with respe,to

—[gE+ (q— P)K —S—(1—8)N]Jg(N + S+ pK) —c'(§) =0 (25)

we have that ab= S* andN = 0, social welfare increases only if condition (16) is
satisfied.

3) If Sy is the optimal monetary sanction, the objective function is the same as in
the case of perfect information, i.e. (24). Therefdde; O increases social welfare
atS=SyandN =0 if

[Sn— aHE]9(Sn+anK) — 8[1— G(Sn+anK)] > 0 (26)
since atSy, we have that in general
[Sn—AHE]9(S+gnK) —c/(Sy) >0 (27)

it may well be that it is optimal to havd > 0 even when (17) is satisfied.
It is possible to proceed in a similar way for the case in which the optimal
nonmonetary sanction &. 0
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