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Fighting cartels requires the design of an effectand
efficient sanction policy. The debate around thisue has
mainly focused on the choice between imprisonmerd a
pecuniary sanctions and has highlighted the prdscans of
both types of sanctions. The prominent reasonmfivoducing
criminal sanction in the form of imprisonment isaththe
optimal fine computed according to the standard Keean”
approach is likely to be above the firms’ abilibygay so that,
without imprisonment, either sanctions are too lomthey
are likely to yield the undesirable outcome to ém®omMe
firms out of the market, maybe bringing a reductiorthe
degree of competition. This argument has some snerit
although, in this simple form, overlooks some intpot
facets. In this short paper we can not discussriduey subtle
issues that need to be addressed for a comprebkeasalysis
of the optimal choice between imprisonment and pecy
sanction$

We limit ourselves to discuss one important and aften
neglected issue that has a dramatic impact on thelew
debate: how the introduction of leniency programsl,aa
fortiori, of whistleblower protection and rewardhsenes,
changes the way an optimal sanction policy has @0 b
designed To get the reader straight to the main pointwf o
paper, we clarify that leniency programs introdumed
exploit a new form of deterrence which is completel
different from that associated to all the othercsians both
pecuniary or non-pecuniary. In a nutshell: theelasim at
deterring an illegal conduct by modifying the “paiation
constraint” of the potential offender, that is thegrease the
(expected) cost of behaving illegally; leniency gnams, on
the contrary, may prevent the formation of a cauelof any
multi-agent crime) by modifying the “incentive carasnt” of
the potential offender; that is, they increase(tigportunity)
cost of sticking to the “agreement” that keeps toge the
criminal team by tempting them with better condian case
they betray their partners. Although this distiontmay seem
obvious at first glance, the legal and economarditure has
failed to understand its profound implications Listime very
recent work, showing how deeply misleading couldtbe
continue using the “Beckerian” method to calculate a
optimal fine in presence of leniency programs. When
leniency programs are in place, as they are in mdsanced
jurisdictions, the whole debate need to be revisdtie light

of the results of these recent contributions.

! The interested reader can consult Buccirossi guadji$olo [2007a, 2007b] for
richer discussions of this and related issues.

2 In the reminder of the paper we will often talkngeically about leniency
programs, meaning also whistleblower protection r@ueard schemes.

The paper is organized as follows. In Section 2 we
summarize the relevant features of a fining polidyen
leniency programs are absent. We also report thim ma
results of a numerical simulation we have run tentify

the value of the optimal fine in such a settingSkction 3
we discuss in some details the novel deterrencectsff
brought about by leniency programs. We describe the
potential magnitude of these effects by showing llogy
change the level of the optimal fine as computedun
simulations. In Section 4 we conclude with somedsoof
cautions.

The modern economic literature on optimal law
enforcement starts with the seminal work of Beck&6B],
and almost entirely shares its original focus ongls,
isolated criminal acts undertaken by single, isaat
individuals (see Policky and Shavell, [2000], forezent
and comprehensive survey). One of the main poirsidem
by this literature is that not all crime should theterred.
“Efficient deterrence” requires not to deter crimimt
produce more benefits than harm (a highly queskitna
conclusion in our view), nor crimes whose harm @ n
much larger than benefits, so that the cost ofrdetethem
(police, judges, etc.) is higher than its benedit $ociety.
Landes [1983] applies first these ideas to camétrdence,
where the benefits from the crime are collusivefitg@lus
any cost saving or quality improvement generatedhay
cartel, net of any cartel enforcement expenditwtle the
harm is the consumer surplus lost because of theehi
price.

As for the choice between monetary fines and
imprisonment, in this literature fines are regardesl
transfers that — apart from minor administrativetse- do
not reduce social welfare, while imprisonment disec
reduces social welfare by the cost of prisons dedldst
production from the imprisoned individuals. Because
this, the general policy implication of these asalyis that
administrative enforcing mechanism like fines skobke
exploited as much as possible, and only when thidone
and there is still under-deterrence one should idens
whether costly imprisonment should also be intreduc
(see e.g. Werden and Simon, [1987]). An analogfines
first” argument made in Becker [1968], is that sicciene



deterrence depends on expected sanctions — théiossnc
multiplied by the probability of being convicted and
increasing the probability of conviction is morestlp to
society than increasing fines, then fines shoulchgs be set
maximal. This basic argument, that goes back ait lém
Beccaria [1763], has been qualified in several ways
researchers working in this field, most fundamewtah
relation to law enforcement errors, but it rightgmains a
robust pillar for any debate on optimal law enfonest.

Many antitrust commentators appear convinced traharm
caused by ‘hard core’ cartels is always greaten thze
benefits they may induce. If, for simplicity, wecapt this
view and the conventional assumptions that finessacially
costless, in contrast to imprisonment, then they onl
implications for antitrust sanction policy would Hleat i)
costly imprisonment should not be introduced befoaging
exploited all the potential of fines (and other edyr
administrative mechanisms), and ii) antitrust fisésuld be
set at the maximal level to save on inspectionscost

While i) is a robust indication, an implicationigfis that the
fines for firms that engage in cartels need nordated to
their illicit gains or to the harm they caused ytigst need to
be maximal to foster cartel deterrence at minimum
investigation and prosecution cost. This implicatamntrasts
with the actual fining policy in most jurisdictionsvhich
typically sets exogenous ceilings to maximum fined tries
to relate fines to the consequences of the cdrtés contrast
may be explained by two additional concerns, rdlatethe
firms’ ability to pay and to the presence of legabrs and of
positive costs of fines.

Caps on maximal fines are commonly justified by the
concern that firms may go bankrupt and disappean fthe
market because of antitrust fines. Too high firtest put at
risk firms ability to continue produce and (hopéful
compete in the future may be seen as against the ve
objective of antitrust, ensuring lively competiti@mong a
sufficient number of operators.

Stated in this general way, which is how it is udlyugut
forward in the antitrust debate, this argument @&renwrong
than right. Here are a number of qualificationg timast be
taken into account.

First, if fines are too low they have no deterreeffect at all,
and it is not clear whether risking to drive somem$
bankrupt with a fine, which does not imply that fiven will

exit the market (see below), is more or less ca$thn an
antitrust law enforcement activity that brings nenéfit to
society.

Second, for political reason no existing jurisdiatisets fines
that could affect firms’ survival possibilities, dthis may be
a big problem as we explain at the end of this list

3 For the US, Craycraft et. al [1997] find evidertbat courts reduce fines
when a firm's ability to pay appears low (which reakcaps redundant), and
that in most cases convicted firms could have yasid an optimal cartel-

deterring Beckerian fine from their normal caswflavhile they were imposed

fines that were only a fraction of that.

Third, antitrust law exists to deter cartels iniatlustries. If
fines with deterrence effects provoke the bankmupit
some members of a convicted cartel that were in a
particularly bad financial situation, they may temgrily
decrease the number of firms in that particulaugtdy, at

the same time, they may have increased competition
through ex ante, general deterrence in many other
industries.

Fourth, if bankruptcy procedures are efficient, #mel can
be efficient if the legislation is designed andozoéd in the
proper way, the impact on competition of the baptey of
convicted cartel members may be small, or eventigesi
as the firms driven bankrupt by a fine are econaityic
sound and can therefore be sold to new owners whaise
the same assets to comfete

Finally, linking the fine to a firm’'s ability to pato avoid
bankruptcy entails the risk of inducing firms tslis more
debt, so that the level of the apparent abilityptry and
expected fines fall, and so does deterrence. Thigyp
would add to the social costs of allowing cartedsbie
sheltered from serious antitrust sanctions, thésmming
from firms’ inefficient financial structure.

Of course, given that bankruptcy is typically a tbos
procedure, all this does not implies that bankmmtosts
should not be appropriately taken into account as a
reducing force in the calculation of optimal antst fine.

The second feature of the current fining police. ithe
principle of proportionality, has a clear economic
explanation if one rejects the assumption thatsfiaee
socially costless and takes into account that leyedrs
cannot be completely eliminated. Fines coupled \étal
errors deter to some extent socially desirable Viehdike
forms of cooperation with other firms whose objecid
effects are pro-competitive and may be misjudged as
collusive. Increasing fines behind what is strictgcessary

to deter an illegal conduct when a legal error does
occur, reduces social welfare whenever an erros doeur.
The optimal level of the fine and of deterrence alefs
then on the extent to which the expected finekslyi to
discourage efficient conducts, and therefore on the
frequency with which courts commit errors (“typeeltors,
false convictions). If these costs are taken into
consideration, the relation between the optimat find the
harm caused by the illegal behavior reappears.

Given these considerations the optimal fine can be
considered the minimum fine with deterrence effettiat
is the fine such that the expected gain from padiing in
the cartel, given by the increase in profits mirthe
expected fine, is zero. In order to find such optirfine,
one should have information about the competitivieep
cost margin, the collusive mark-up, the elasticy
demand and the probability of detection. In Bucssicand

4 A good bankruptcy procedure would not lead toetkie of a bankrupt firm

from its industry if it is an efficient firm; it wald only lead to a change of
financial and ownership structure, which may be dyjoww from the

consumers’ point of view given that previous ownersere directly or

indirectly involved in a cartel (or at least wereable to prevent their
managers forming it).



Spagnolo [2007b] we have run simple numerical sathoths
considering some plausible ranges of values forsehe

variables, as suggested by other economic researche

(Werden and Simon [1987]; Bryant and Eckard [1991];
Levenstein and Suslow [2002]; Connor [2004]). Wenfibu
that in the absence of a Leniency Policy, with anaed
elasticity between 0.1 and 2 the optimal fine anteun a
value between the 60% and the 40% of the sales imade
firm in the relevant market over the entire peliiavhich the
cartel operated successfully. This level of theimak fine
without leniency is likely to be well above thedgnormally
imposed in most jurisdictions.

Leniency programs reduce sanctions against thefifirs or
individual that reports information on a carteltbek part to,
and goes on cooperating with the law enforcers nduri
prosecutioh Typically, only the first party that self repoits
eligible to full immunity; the second parties tolfseport
may still obtain some limited form of leniency; atitht the
benefits from reporting are higher if the reportus before
an investigation started.

These policies may increase cartel deterrence thjireny
inhibiting cartel formation or disrupting an alrgatbrmed
cartel with the fall in “trust” determined by thewantageous
conditions they offer to a party that betrays itstel and
reports it to the antitrust authority (Rey [2003pagnolo
[2000a, 2004]). It may also deter cartels indirgctby
allowing the antitrust authority to obtain bettaeformation
from a member of an already detected cartel, isingathe
probability of conviction at the cost of a smaltidireduction
to the party that collaborates (Motta and Polo BR0The

direct deterrence effects of these programs can be

substantially reinforced by offering rewards to t@ngdoer
or witness that first blows the whistle

The presence of a well designed leniency progras da
profound and generally overlooked impact on theinegit
design and real effectiveness of fines. The mosco
consequence of adopting a leniency program is jpigkibe
likely increase in the probability of detection ac@hviction,
which has the immediate effect of reducing theroatifine.
This is not, however, the most important effecadéniency
program on fines.

The current debate on the optimal antitrust finreshie US
and EU appears still based on the old assumptiat) th

5 See Spagnolo [2007] for history and details orielery policies in antitrust
and on similar policies in other fields of law erdement.

5 As proposed in Spagnolo [2000a, 2004], Buccir@s&l Spagnolo [2001],
Kovacic [2001], and Aubert et al. [2004], and swsfelly done for other
forms of multi-agent crime, like government fraudder the US False Claim
Act. We believe that the main efficiency enhangimgential ofwell designed
and implemented leniency and whistleblower programs is not in terof
improved prosecution, but in their ability wirectly deter, prevent cartel
formation — avoiding costly prosecution altogetheby “undermining trust”
among would be conspirators with the threat that @itthem could then cheat
on partners and self-report, turning the others in.

have deterrence effects, the sanction should dethat the
expected gains from participating to a cartel netthe
expected antitrust sanctions are not positive, that the
“participation constraint” is violated. This assuiop was
correct in 1987, when Werden and Simon wrote their
excellent piece, but it is fundamentally incorréotiay,
after effective leniency programs have been intcedy
first in the US (in 1993) and then in a number tieo
jurisdictions.

From the modern theory of oligopoly and collusion,
starting with Stigler's [1964] seminal analysis, \keow
that cartels are successful in restricting comipetionly if
participants can be monitored and deterred froralistg
each other’s business by violating the collusiveeament
and secretly undercutting the agreed cartel priCe.
enforce the collusive agreement a cartel must thnea
credible retaliation against “betrayers” that urdeérit,
typically the starting of a price war or the exatusfrom
valuable common resources. Cartel members will gtick
the agreed collusive price or market allocationision
only if the expected loss from being punished byt
cartel members in the future is larger than then geam
cheating/secretly undercutting the agreed cartiele pand
stealing others’ customers today. This conditioalled
“incentive compatibility” or “self-enforcing” constint,
must necessarily be satisfied for a cartel to Istaguable.
Several recent papers on optimal fines againstelsart
overlook this crucial novel aspect, by large thesmo
important aspect when one wants to deters oligepad
similar forms of multi-agent crinfe Both members’
participation and incentive constraints must bésed for

a cartel to be viable, and the cartel is deterfratl [least one
of the two is violated. However, the “incentive stmaint”
requires net expected profits from participatinghte cartel
to be sufficiently large to outweigh the temptatiom
undercut the cartel today. The “participation comst” on
which the traditional theory of law enforcement dees,
instead, only requires that the net expected prdfiom
entering a cartel are positive. This means that the
“incentive constraint” is always more stringent rththe
“participation one”, and that only the “incentivertstraint”
matters for both, cartel stability an cartel detroe. When
the “incentive constraint” is satisfied, the “paipiation
constraint” is also automatically satisfied, andewhthe
“incentive constraint” is violated the cartel isteleed,
independent of the “participation constraint”, thacomes
therefore irrelevant.

Given that the “incentive constraint” is the relevane, a
cartel can be deterred by increasing expected ,fiass
usual, but also by increasing individual members
incentives to undercut/betray their cartel. One icanease
the fines on firms that respect the collusive agre, but
not on a firm that “betrayed” its cartel by segetl
undercutting the agreed price; or, one can lowar th
sanction on cartel “cheaters”, but not that on ottatel
members.

’

7 Leniency programs where first formally analyzedhivi an appropriately
dynamic model that endogenizes effects on the esdlircing incentive
constraint by Motta and Polo [2003], who focus rhaion their ability to
facilitate prosecution.



This novel type of deterrence introduced by lenjenc
programs is not considered in the existing litex@ton
optimal antitrust law enforcement, which typicathaintains
Becker's [1968] static perspective, with the excaptiof
Camilli [2005]. Optimal fines calculated taking appriately
into account this novel type of deterrence areediifit and
lower than the optimal “Beckerian” fines mistakenly
calculated or simulated by most other recent paparshe
subject.

This conclusion is confirmed by some numerical dations.
If the leniency program simply waves the fine foe tfirst
firm that cheats on the cartels and provides thedaforcer
with sufficient information to uncover the infringent, the
minimum fine with deterrence effect (that exploitse
incentive compatibility constraint) may be abou#@@®mwer
than the optimal Beckerian fine.

Leniency policies may be further improved. Follogithe
proposal of Spagnolo [2000a, 2004], Buccirossi and
Spagnolo [2001], Kovacic [2001], and Aubert et[2D05],

we could reward the first firm or employee thatvidothe
whistle bringing sufficient hard information to cdct a
previously undetected cartel with a substantiadtfom of the
fines levied on all other cartel members. Tablelbyw shows
the values of the ratio between the minimum fineegithe
incentive constraint, and the minimum fine givene th
participation constraint, that we obtain if we rewahe
whistleblower with the fine imposed on all the atloartel
members. This ratio depends on the number of cartel
members, n, and on the proportion in which a fincréases
its short run profit in case it deviates, d. Thestfirow
describes a limit case which occurs if the deviapoofit are
the same as the collusive profits (d = 1.0). Thisecis only
theoretical since, by definition, at a collusiveoffle of
strategies (at least some) firms gain from dewgtiiowever

it shows that the incentive constraint can be &ffely
exploited by a properly designed sanction policgrein the
(limit) case in which firms do not have any incestito
deviate to start with. The second an the third describes
the cases in which deviation profits are respeltiE0%

(d =1.5) and 100% (d = 2.0) higher that collusivefits. To
help the reader interpret the table, considerttiefirst value

of .603 (n =3 and d = 1.0) indicates that theroptifine with

the whistleblower program described above is ju3#6of
optimal fine without any whistleblower or lenienpyogram.
The reader can check that the impact of such alnove
deterrence mechanism is huge.

Table 1 -- Ratio between the minimum fine with and
without leniency/whistleblowing programs

d n=3 n=4 n=5
1.0 .063 .043 .033
1.5 .059 .040 .031
2.0 .056 .038 .029

The values in Table 1 are a valid measure of hdect¥e
the policy we described — if well designed and ngada —
could be relative to standard law enforceméet,of how
much they could reduce the minimal fine that must b
imposed on non-reporting firms to deter cartel fation.

The stunning reduction in the optimal fine comesrfrthe
strong, multiplicative effect fines have when thag also
used as “carrot’i.e. to provide incentives for an individual
wrongdoer to “betray” partners undercutting theeagnent
and reporting it the antitrust authority. The résurom
these simulations are striking, and yet this isthetend of
the story.

These values underestimate the reduction of thamapt
fine that is brought about by an efficient use efiarding
whistleblowers because the most publicized effeuts
leniency programs mentioned at the beginning, nbecase
(real or perceived) in the probability of gettingught, was
not considered in the simulation.

Moreover, besides the deterrence effects includethé
simulations linked to the “protection from fines’hd
“reward” effects (pointed out in Spagnolo, [2000ada
2004]), and the increase in the probability of dotion
(pointed out in Kaplow and Shavell, [1994]) not luded
in the simulation, recent research has identifideast four
other types of potential deterrence effects broadpout by
leniency and whistleblower programs that we did not
consider in our simulations, linked to easier pcosien,
softer punishments to support cartels, increasséyiness”
of entering cartels, and the possibility that angividual
employee could report the cartel (See Spagnolo7Rft
a thorough discussion). Taking these additionaat$f into
account would reinforce the one in our simulatemsuring
that our numbers above are far from being unréalist
terms of potential relative reduction of the optifize.

Our simulations do not imply that current fines &oe

large: in fact, we feel that antitrust fines coaldd should
be raised above current levels, though there apisterious
evidence in support of this feeling. Our numbemyéver,
certainly show that the current legal and econodebate
on whether imprisonment is necessary to obtainrcgtee
in antitrust is grounded on deeply wrong premises] as
any other policy debate grounded on wrong premisgs

to be misleading in terms of pointing at the wrgraicy

(unless the premises are revised).

We would like to conclude with some words of cantio
We have been assuming that leniency and whistledlow
policies are well designed and well implemented] #ris
does not come automatically and imply costs. Howeve
careful design and implementation is feasible atitéd
cost, as the US experience with the Leniency Radidén
antitrust and with the Qui Tam reward scheme for
whistleblowers of the False Claim Act demonstrate.

Legal errors cannot be eliminated, and with legestakes
increasing deterrence of illegal acts, howeversitdone,



may have the undesired effect of deterring firmemifr
undertaking efficient practices that could be nkistdy
judged as illegal.

Leniency and whistleblower programs are “high p@uér
incentive schemes, and as such they must be ddsaymd
implemented with great care by expert individualptoduce
the dramatic effects on optimal sanctions discussgalve.
Poorly designed and implemented leniency and
whistleblowers’ reward programs, as poorly admérest
criminal sanctions, have instead the potentialutssgantially
harm welfare.
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