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Leniency and Whistleblowers in Antitrust

Giancarlo Spagnolo

The last ten years have witnessed what one could call, with little or no exaggeration, a rev-

olution in competition policy and antitrust enforcement, ‘‘the leniency revolution.’’ Since

the US Department of Justice’s new leniency policies were introduced in 1993 (the Corpo-

rate Leniency Policies) and 1994 (the Individual Leniency Policy), and began displaying

their e¤ects, antitrust authorities’ ‘‘normal way’’ to detect, prosecute, and hopefully also

deter cartels appears to have radically changed. Buyers’ complaints, audits, and dawn

raids have been replaced by well-designed leniency policies and self-reporting cartel partic-

ipants, only followed by the traditional methods.

Leniency policies, or programs, reduce sanctions against colluding firms that report in-

formation on their cartel to the Antitrust Authority and cooperate with it along the prose-

cution phase to help convict their former partners. The achievements of the new US

leniency policies are described in a number of public speeches by the DOJ sta¤ (available

at http://www.usdoj.gov/atr/public/criminal.htm) and in several international reports (e.g.,

OECD 2002, 2003). Since their introduction, an unprecedented number of cartels has been

detected and successfully prosecuted, much higher fines have been levied against partici-

pants, and several top executives from di¤erent countries have served jail sentences in the

United States. This led the European Union and many other countries around the world to

introduce analogous programs.1

This leniency revolution also led an increasing number of economists to look beyond the

surface of the number of cartels detected or prosecuted and fines levied at how these pro-

grams work, what are their likely (positive and even negative) economic e¤ects, and how

they can be improved upon.

In this chapter, I review the recent evolution of leniency programs in the United States

and the European Union, theoretical economic analyses of leniency programs, and the

scarce empirical and experimental evidence available on the subject.2 I then discuss recent

proposals to reward the first cartel member or manager that reports ‘‘hard information’’

on an yet undetected cartel, and look briefly at the related experience of rewarding individ-

uals that blow the whistle against corporations committing fraud against the US govern-

ment (following the False Claim Act). I conclude with a list of desiderata for leniency



p������� in antitrust, some suggestions how to improve current ones and eventually intro-

duce whistleblower compensation schemes, and an agenda of open issues for future re-

search. I make no pretense of being objective: having worked extensively on the subject, I

have developed strong views on the crucial issues at stake, and my survey will reflect these

views.

My discussion is also relevant to the fight of many other forms of multi-agent organized

crime—corruption, auditor-manager collusion, and corporate crime in general—because

these share with cartels the crucial features that well-designed leniency and whistleblower-

reward programs exploit.3 For simplicity, I write under the assumption that all cartels are

bad for society and should ideally be deterred. However, it is important to keep in mind

that there are situations where competition can harm consumers, for example, where non-

contractible qualitative aspects are very important in terms of gains from trade. Then

agreements to restraint competition may increase welfare.4

7.1 Important Preliminaries

7.1.1 What Is Special about Cartels and Analogous Forms of Organized Crime?

Cartels are a form of illegal activity involving the joint, coordinated e¤ort of several agents

aimed at restricting competition by fixing prices, allocating market shares, preventing

entry, and so on. In this sense, cartels can be considered a mild form of organized crime.5

As emphasized in Spagnolo (2000a, b), organized crimes like cartels share three fundamen-

tal features that make them very di¤erent from the standard isolated criminal act com-

mitted by an individual wrongdoer at the core of the modern economic literature on

public law enforcement.6

� The first feature is that cooperation among several agents is required to perform the ille-

gal activity, so problems of free-riding, holdup, moral hazard in teams, and opportunism in

general become relevant: each individual wrongdoer could ‘‘run away with the money’’

and must be prevented from doing it. This ‘‘governance problem’’ cannot be solved in

standard ways in illegal organizations because—to curb opportunism of its individual

members and ensure internal cooperation—these cannot rely on explicit contracts enforced

by the legal system, as do legal organizations. Stigler (1964) made forcefully this point for

cartels, arguing that they are intrinsically unstable because of the individual cartel mem-

ber’s incentive to profit from ‘‘cheating’’ on the cartel, namely to undercut other cartel

members by o¤ering profitable and secret price cuts to their customers.
� The second important feature is that organized criminal activity typically takes the form

of ongoing relationships: instead of isolated criminal acts with given benefit and harm, it

delivers flows of present and expected future benefits and costs. This is, of course, a direct

consequence of the first feature. Since free-riding and individual opportunism cannot be

limited by explicit contracts enforced by the legal system, internal cohesion of the criminal

organization must be ensured by the agents themselves, illegal arrangements must be ‘‘self-
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e��orcing.’’ And the typical way to ensure this is long-term interaction, namely developing

in time a reputation for being tough against who violates the agreement and/or establish-

ing relational contracts sustained by the expectation of future gains from continued coop-

eration. In both cases a dynamic continued activity—‘‘the shadow of the future’’—is

essential. Again, Stigler (1964) made this point implicitly for cartels, arguing that besides

being profitable, to be feasible a cartel must, among other things, be able to police cartel

members’ compliance with the collusive agreement and credibly threaten to react to defec-

tions with analogous price cuts, so that these will not ‘‘cheat,’’ for fear of provoking a price

war or other forms of retaliation.7
� The third, crucial feature, only noticed by economists in recent years, is that cooperating

wrongdoers, by acting together, inevitably end up having—as a by-product—information

on each others’ misbehavior that could then in principle be reported to third parties,

including law enforcers. This third feature is in turn a consequence of the first two, and is

at the very hart of the e¤ects of leniency programs. When crime is committed by a single

agent, this will be very careful about being alone and unobserved, so that nobody can be-

tray him but his own mistakes. With cartels and organized crime, instead, each wrongdoer

must coordinate with and monitor the others, and automatically acquires information on

the others’ wrongdoing that can potentially be induced to reveal. How to extract this freely

available information is the main issue in the optimal design of leniency programs and

whistleblower schemes.

These three peculiar features imply complex dynamic incentive structures for the agents

involved that are crucial to the optimal design of law enforcement policies. In particular,

the fact that cartels are only feasible if participants are able to deter unilateral defections—

like secret price cuts—by monitoring and threatening credible retaliation, introduces a

novel kind of deterrence, not considered in the literature on law enforcement preceding re-

cent dynamic analyses of antitrust enforcement and leniency programs, beginning with

Cyrenne (1999) and Motta and Polo (2003). This condition, necessary for any cartel or il-

legal agreement because of the impossibility to use explicit contracts, is called ‘‘incentive

compatibility’’ or ‘‘self-enforcing’’ constraint, in contrast to the ‘‘participation’’ constraint

simply requiring that expected additional profits from entering a cartel net of expected an-

titrust consequences be positive.

Both participation and incentive constraints must necessarily be satisfied for a cartel to

be viable so that if at least one of the two is violated, the cartel is deterred.8 It turns out

that it is much easier for law enforcers to ensure that the incentive constraint is violated

than the participation one, in particular by using leniency and whistleblower programs.

Many agree that these programs can increase deterrence by increasing the likelihood that

cartels are convicted, but a crucial and often disregarded point is, in my view, that they can

deter cartels with much lower expected sanctions than standard law enforcement. These

programs may ensure that the self-enforcing constraint is not satisfied even when sanc-

tions are still way below the level needed to make participation to the cartel unprofitable
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crime deterrence.9

Another crucial thing to note already at this stage is that this novel kind of deterrence is

maximized when the incentive for an individual firm to unilaterally deviate and undercut

the cartel are maximal, that is, when individual and collective interests of cartel members

are most divergent. This means that the problem of maximizing cartel deterrence through

leniency can be seen as the inverse of a public good contribution problem. Such an inter-

pretation naturally suggests a ‘‘winner take all’’ approach that concentrates all benefits on

one individual—the first one to self-report—maximizing the conflict of interest with the

rest of the group/cartel.

7.1.2 Leniency Programs: ‘‘Nothing New under the Sky’’?

Promises of lenient treatment or rewards to elements of an opponent front that ‘‘betray’’

their partners have always been used in warlike situations, and do not have a crystal clear

reputation.10 In law enforcement, o¤ering captured wrongdoers a lenient treatment in ex-

change for information valuable to prosecution has been a standard tool for centuries

practically everywhere.11 In the United States, plea bargains, kind of postdetection

exchanges of a lenient treatment against self-reporting have been taking place long before

the introduction of leniency programs. Analogous postdetection exchanges during prose-

cution are still routinely used (and sometimes misused) in the United States and other

countries to fight drug-dealing and other organized crime, even though no publicly

announced leniency policy is present.12 Public promises of prizes or leniency before detec-

tion and/or prosecution have also often been used in the past.13 These promises, however,

where typically decided case by case, crime by crime.

So what’s new about leniency programs in antitrust?

In my view, the feature that makes the leniency programs in antitrust somewhat special,

apart from the new field of law enforcement they are directed to, is their being ex ante,

general, and public.

Leniency programs are ex ante because—in their first and most innovative parts—they

are directed at wrongdoers that have not yet been identified/detected, encouraging these to

self-report. Therefore leniency policies may act before detection and the prosecution stage,

not only after detection occurred and prosecution began, as plea bargains.

Leniency programs are general in the sense that they apply anonymously to anyone who

is in a certain codified situation and behaves or may think of potentially behaving in a cer-

tain way.

Leniency programs are public in the sense that even in the United States, where prose-

cutorial discretion has always allowed for exchanges of leniency against evidence, they

take the form of codified, automatic (hence predictable), and publicly advertised policies.
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C��ification is actually instrumental to both generality and publicity. It helps reducing

uncertainty and discretionality, two aspects that greatly discourage self-reports. Publicity

is crucial for leniency programs because the crucial objectives of law enforcement are as

follows:

1. Deterring (preventing) cartel formation by undermining trust among potential co-

conspirators with the increased likelihood that one of them could then loose confidence

and turn the others in;

2. Detecting (discovering) cartels that were not deterred, by eliciting information on and

from them.

Both objectives require that the program be general, public, transparent, predictable,

and well advertised in the legal and—above all—business community. This is perhaps

one reason why DOJ o‰cials are (and should) be spending so much time going around at

business managers’ and lawyers’ meetings to present the results of these programs in terms

of convicted cartels.

General, formalized, and anonymous policies promising leniency, protection, and some-

times rewards against collaboration to not-yet-detected individuals have recently and

successfully been used in Italy to fight Sicilian Mafia and Red Brigades’ terrorists. These

public policies are probably the closest ever to the current leniency policies in antitrust, al-

though their (successful) implementation, at least in Italy, has been much less careful than

one would have hoped for.14

A third, important function of leniency programs in antitrust is ex post:

3. Facilitating prosecution through exchanges of a lenient treatment against information

and/or testimony on the infringement after a cartel has been detected in other ways.

This function is particularly important in adversarial systems like the United States, where

a jury must be persuaded rather than an administrative, trained body, because it is typi-

cally hard to find su‰cient hard evidence on cartels to persuade a jury without direct

witnesses. However, this function does not require the generality and publicity of a public

Leniency Policy. Postdetection leniency/information exchanges can be done, and have al-

ways been done—with plea bargaining in Anglo-Saxon countries and Prisoner’s Dilemma

style promises in other systems—with direct, ‘‘private,’’ tailor-made agreements between

prosecutors and the specific individual wrongdoers. In this regard leniency programs ap-

pear therefore to bring less novelty to law enforcement. This view appears consistent with

that of some practitioners involved with these programs. For example, according to the

sta¤ of the most experienced agency on the subject, the DOJ, the main issue about leniency

programs is: ‘‘How do you build a leniency program that will cause a company to come

forward and voluntarily report its participation in a cartel that has gone previously unde-

tected?’’ (Hammond 2004, p. 2).
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�� �! The Objectives of (Antitrust) Laws: What Is a ‘‘Success’’ in Law Enforcement?

Most antitrust practitioners, prosecutors and lawyers, and most casual observers have cel-

ebrated leniency programs as a terrific success. Can we be really sure that leniency pro-

grams are such a success? I believe they are e¤ective, but we don’t know it. To answer this

simple question, which few have asked in the policy debate, we have to clarify what exactly

is a success in antitrust law enforcement against cartels. To do this, we must go back to the

objectives of antitrust laws. The discussion may appear redundant to many readers, but

again my personal experience is that there is a lot of confusion around, in particular, be-

tween instruments and objectives, that makes an introductory discussion worthwhile.

As for most other laws, the main objective of antitrust law enforcement against cartels

is avoiding that the outlawed courses of action—in our case collusive product market

agreements—take place. There are, of course, other objectives, including victim compensa-

tion and justice/fairness per se. But these are clearly of second-order relevance: the main

reason why societies invest large amounts of resources to enforce the law is to reduce the

frequency of ine‰cient, outlawed courses of action, namely crime deterrence (Beccaria

1763, sec. XII).

With respect to cartels this general objective can take at least two forms:

� The first, and by far the most important objective, is ex ante or general deterrence (or just

deterrence in the remainder of the chapter), that is, preventing cartel formation with the

threat of su‰ciently heavy and prompt expected sanctions against violators, and with

other mechanisms that make cartels either unprofitable or unstable (on the dominance of

prevention on any other target of law enforcement, see again Beccaria 1763 sec. XLI).
� A second, and secondary objective, is ex post deterrence or desistance, that is, ensuring

that those among the cartels that could not be deterred ex ante, but are then detected and

prosecuted by law enforcers, are induced to interrupt the illegal practice. This can be either

by threat of even higher expected sanctions for repeat o¤enders, or by other, tougher

mechanisms, like incapacitation through imprisonment or disqualification.

Ex ante deterrence is by far the most important because it can be achieved for a very large

number of potential infringements and at a much lower social and individual cost than

desistance.

Potential cartels that are not deterred will form, and then either go undetected, in which

case they will directly reduce social welfare for the time of their existence, or be detected at

some point by law enforcers. As they are prosecuted, the direct cost to society is reduced

by the shorter life of the cartel (provided prosecution leads to desistance), though addi-

tional substantial social costs of prosecution are incurred.15

Potential cartels that law enforcement deter ex ante (prevents from forming) do not im-

ply these social costs, nor does ex ante deterrence require that law enforcement agencies

detect each particular potential violator, as is the case for desistance. Deterrence therefore

acts generally on a much larger number of potential infringements. The more deterrence is
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"#$%uced by a law enforcement system, the less desistance is needed and occurs. So society

enjoys larger savings in prosecution costs.

For these reasons ex ante deterrence is, and must be the primary objective of law en-

forcement, and the foremost criterion for the evaluation of its optimality/e‰ciency.

Note that if we abstract from its e¤ects on deterrence, prosecution is a pure deadweight

loss to society. If prosecution had no deterrence e¤ects, for example, because sanctions are

too low (e.g., lower than gains from the infringement), from an economic e‰ciency point

of view it should simply be avoided.16

The preceding discussion should have clarified that since law enforcement is a costly

activity for society, the success of a (antitrust or other) law enforcement policy should be

principally measured by the welfare increase from its deterrence e¤ects, particularly ex ante

ones, relative to its costs. A general problem therefore in evaluating the appropriateness

and e¤ectiveness of law enforcement policies is that it is hard (though not impossible) to

estimate their deterrence e¤ects. It requires identifying and measuring the costs of illegal

acts that did not take place but that would have taken place in the absence of the law en-

forcement policy under scrutiny, and to compare them with the costs of the policy.

Going back to our leniency revolution, in the last decades we observed a steep increase

in the number of successfully prosecuted cartels and in the size of imposed sanctions. This

tells us something about the change in prosecution costs (they may have fallen, thanks to

the improved information from leniency applicants, and their total may have increased

together with the number of prosecuted infringements) but little about changes in deter-

rence. This is why we may well believe that in the United States the increase in convictions

and prosecution costs should have fed up into increased deterrence, but clearly we don’t

know this.17 One should keep in mind that in case of a ‘‘complete’’ success—complete

prevention/deterrence—we would observe a decrease (to zero) in the number of detected

and prosecuted infringements, not an increase.

To conclude, the optimistic view that the increase in convicted cartels reflects an increase

in cartel deterrence is plausible, but the actual change in active cartels caused by the

Corporate Leniency Policy is not directly observable. Therefore, in principle, the observed

increase in convicted cartels could be due to an increase in cartel activity.18 And even if we

knew that current leniency programs increased cartel deterrence, we would not know

whether di¤erently designed ones would have done better. This calls loud for theoretical,

experimental, and econometric research.

7.2 Evolution of Leniency Programs

In this section, I briefly discuss the evolution of leniency programs in the two world largest

jurisdictions that introduced them, as they exemplify the two main legal frameworks

within which antitrust law is being enforced around the world: an adversarial system,

where juries and judges decide on the case since the first instance, and an administrative/
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&'()&*&+orial system, where a public agency has both prosecutorial and judicial power that

is subject to appeal to higher courts.

7.2.1 The Evolution of US LPs

The DOJ introduced a first leniency policy for cartels already in 1978. This older policy

was much less generous than the one introduced in 1993, both in terms of reductions in

sanctions awarded to spontaneously reporting firms and the possibility to award leniency

when firms under investigation start cooperating. The first program was not very transpar-

ent, not at all ‘‘automatic,’’ leaving the DOJ with much discretion in its implementation,

and prospective applicants with a lot of uncertainty on the likely outcome of a leniency

application. As a result very few firms applied for leniency under the 1978 US leniency

program.

The program revised in 1993 was also changed significantly, making the scope of am-

nesty much clearer and broader. In particular, Section A of the new Corporate Leniency

Policy makes the awarding of complete amnesty to the first cartel member that self-reports

automatic under the condition that no investigation is underway before the applicant

comes forward. Its Section B awards leniency to the first reporting firm even when it

reports after an investigation has begun, as long as at the time of the report the DOJ

does not have already evidence ‘‘likely to result in a sustainable conviction.’’ As long as

reporting is a ‘‘truly corporate act,’’ under the new policy amnesty is granted to all in-

dividual o‰cers, directors, and employees of the applicant firm who cooperate with the

investigation.

In addition the Individual Leniency Policy was introduced in 1994 to complement the

corporate policy by o¤ering individuals involved in a conspiracy the possibility to directly

apply and receive amnesty independently of their company. However, the company and all

fellow managers involved are not covered by leniency.

These revisions had a profound impact on the program. Since their introduction the

number of applications increased more than tenfold and was accompanied by a dramatic

increase in the magnitude of penalties imposed. Leniency applications appear directly re-

sponsible for successful prosecutions in several if not most recent high profile US cases.

According to the OECD (2002, 2003), the dramatic increase in leniency applications is

also due to the substantial increase in sanctions, both corporate and individual fines and

jail sentences, that took place in recent years. But the two forces are likely to have oper-

ated together, reinforcing each other. The improved quality and quantity of evidence

provided by leniency applicants are probably an important determinant of the DOJ’s

improved ability to obtain higher sanctions from US courts, and these higher and well-

advertised sanctions in turn increased the attractiveness of leniency programs.

The combination of high sanctions and guaranteed amnesty for the first comer appears

to have created strong incentives for corporations to come forward. According to Scott

Hammond, former director of Criminal Enforcement of the DOJ Antitrust Division,
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is opened, falling therefore within Section A of the Corporate Leniency Policy (personal

communication). In his words, ‘‘over the last five years, the Amnesty Program has been

responsible for detecting and prosecuting more antitrust violation than all of our [other

investigating tools]’’ (2001). Similar statements can be found in Spratling (1998, 1999).19

Even after the enormous increase in convictions and fines of the last decade, concerns

remained in the Antitrust Division and among commentators (e.g., Rey 2003; Spagnolo

2000a, 2004) that the prospect of treble-damage lawsuits was dissuading some antitrust

wrongdoers from participating in the program. In particular, cartel participants had to

weight the benefits of immunity from criminal prosecution against the likelihood of federal

and state treble-damage claims based on their admitted wrongdoing. Leniency applicants

might have found themselves liable not only for triple the damages su¤ered by customers

that they dealt with but also for three times the damages of their co-conspirators’ cus-

tomers under joint and several liability rules.

Many of these concerns were removed by the 2004 Criminal Penalty Enhancement and

Reform Act. This new legislation limits the total private civil liability of corporations that

have entered into leniency agreements with the Antitrust Division (combined with that of

their o‰cers, directors, and employees who are covered by the agreement) to actual dam-

ages ‘‘attributable to the commerce done by the applicant in the goods or services a¤ected

by the violation’’ plus attorneys’ fees, costs, and interest. That is, corporations that meet

the requirements and obtain amnesty are no longer liable for treble but only single dam-

ages, and are no longer jointly and severally liable for damages su¤ered by their co-

conspirators’ customers. Conversely, the legislation increases the potential liability for

cartel participants that do not obtain leniency, since in addition to their previous liability

they may now also be jointly and severally liable for twice the actual damages su¤ered by

customers of the leniency applicant. It also dramatically increases potential criminal

penalties (much higher fines and up to ten years of jail) for price-fixing and analogous

infringements.

7.2.2 Evolution of the EU LPs

The European Commission was among the first jurisdictions to follow the example of the

DOJ, introducing a leniency program in 1996. As happened with the first US Leniency

Policy, the first EU Leniency Notice was not very e¤ective in eliciting reports from cartel

members, as the amount of fine reduction was uncertain and discretional. Moreover fines

had been low before 1996, and in the absence of criminal sanctions the incentive to come

forward was rather low for corporations.

In February 2002 the Commission revised its six-year-old leniency program by reduc-

ing its discretion in its implementation and increasing the size of fine reductions leniency

applicants could expect. The Commission also started to o¤er almost automatic immu-

nity from fines to the first member of a cartel that reports valuable information before an
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ABDEFGAHIGAon is opened (Secs. 8a, 9) or when the EU has very little information (Secs. 8b,

10) on the cartel. Moreover the 2002 Leniency Notice substantially reduced the amount of

information an applicant needs to report to obtain leniency when applying before an inves-

tigation is opened.

If a leniency application takes place before an investigation is open and falls under para-

graphs 8a and 9 of the new Notice, then the amount of reported information required for

leniency to be awarded must only be su‰cient to enable the Commission to carry out an

investigation. If, instead, the report takes place after the investigation started, falling under

paragraphs 8b and 10 of the 2002 Notice, the requirement remains more stringent: the

amount of reported information must be su‰cient for the commission to find an infringe-

ment. Also the new EU Leniency Notice o¤ers extended coverage. Ringleaders can now

obtain leniency, provided they did not force other firms to join the cartel.

In the years following the February 2002 revision a clear ‘‘structural break’’ occurred in

the path of reports, much like what happened in the United States after 1993, as something

like a tenfold increase in the rate of application took place (Van Barlingen 2003). This

trend intensified in the following years, with about half of the applications falling under

paragraphs 8a and 9. This dramatic increase forced DG Competition to undertake an in-

ternal reorganization without which it would not have been able to handle all the cartel

cases that are being reported. Meanwhile average EU fines also increased substantially,

and likely further contributed to the strong increase in number of firms reporting to obtain

leniency.

7.2.3 Main Differences

The US and EU leniency policies are often regarded as di¤erent in several respects. In my

view, the two instruments are more similar than how often described, though they do di¤er

in some respects and, most important, in how they are interpreted and implemented.

A first di¤erence regards the treatment of ringleaders. Allowing also ringleaders to ob-

tain leniency, as in the European Union but contrary to what is done in the United States,

can (1) elicit self-reporting, as it may not be clear to a firm considering whether to apply

for leniency if it risks being regarded as a ringleader, and (2) increase ex ante deterrence,

since even the ringleader cannot be completely ‘‘trusted’’ not to lose confidence and rush to

report under the leniency program. In contrast, in an adversarial system, where testimony

is crucial to persuade juries, testimony by a ringleader may not be convincing. Such rea-

soning may be su‰cient ground for the DOJ decision to exclude ringleaders from their

winner-take-all leniency policy.20

A perhaps more critical di¤erence is that the EU program o¤ers milder forms of le-

niency also to all other firms that are not the first to come forward, provided that the ad-

ditional information they report is su‰ciently valuable to prove the case. The US program

does not allow leniency to a second reporting firm; it only awards amnesty to the very first

firm providing valuable information. Plea bargaining was practically eliminated from US
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aJKitrust enforcement in 1989, so the DOJ does not have formal instruments left to reward

a second or third firm that reports helpful information where sentences of wrongdoers do

not qualify for leniency to judges and sentencing Guidelines.21 However, even this di¤er-

ence is less sharp than appears on paper. The US courts have been given increasing discre-

tion in setting sanctions, and can reduce them for firms that cooperate with investigators

but do not qualify for amnesty.

It is sometimes argued that in the United States the first firm reporting information on a

cartel automatically receives amnesty, whereas in the European Union whether a firm

reporting after an investigation started receives leniency depends on the amount and nov-

elty of the information reported (Section 10 of the EU Notice; as noted, the requirement of

Section 9 for reports before an investigation started are milder). In my view, the two stated

policies are not that di¤erent, though they may certainly be implemented in very di¤erent

ways, since the US program places conditions on the information reported by an appli-

cant.22 If implemented strictly, these conditions limit the awarding of leniency to situations

where the information provided is highly valuable, either because it reveals an unknown

cartel or because the Division has very little such evidence against the firms it is investigat-

ing. This implicitly creates the link between the value of reported information and the

awarding of leniency that is made explicit in the EU leniency program. Therefore, in prin-

ciple, both programs can be implemented strictly, denying leniency—for example—when

the reported information is not that valuable, to limit pro forma or strategic applications

from firms withholding important information.

In my view, the most important statutory di¤erence is that in the United States there is

individual liability for cartel infringements and therefore a correspondent Individual Le-

niency Policy that complements the Corporate Policy. The ability of individual employees

to obtain leniency on their own can generate agency problems in colluding firms and cause

such firms to come forward more often, before a manager or employee decides to come

forward on its own under the Individual Leniency Policy, or not to collude in the first

place (see Sections 7.3.4 and 7.4.3 below).

7.3 Economic Theories of Leniency

From a theoretical viewpoint, the Prisoner’s Dilemma game is perhaps the first and best-

known model of a leniency/information exchange: the sanctions for a detected wrongdoer

are reduced to induce him to confess and prove guilty his former partner(s). The Prisoner’s

Dilemma refers to a situation in which the joint law violators have already been detected,

and leniency seeks to elicit additional information to facilitate prosecution, much like what

happens in multilateral plea bargaining (e.g., Kobayashi 1992).

As argued before, the most novel and distinctive feature of leniency policies, not present

in multilateral plea bargaining, is instead their potential ability to deter organized crime

directly, rather than indirectly trough improved prosecution:
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will be their conclusion. That is, cartels are discouraged by ‘‘undermining trust’’ between

wrongdoers with the increased risk that someone will unilaterally report to enjoy the ben-

efit of leniency, which is typically restricted to the first reporting party.

2. By improving cartel detection by inducing undetected wrongdoers that lose confidence

or interest in the cartel to spontaneously self-report and ‘‘turn in’’ their partners even when

the law enforcement agency has no clue about the cartel.

Despite the prominence of the Prisoner’s Dilemma game in economics and the impor-

tance of organized crime in society, until very recently there was no systematic economic

investigation of the e¤ects of leniency programs on long-term, dynamic forms of organized

crime like cartels (or large-scale fraud, corruption, etc.).

The literature on law enforcement did analyze leniency and self-reporting, but relating

to individual wrongdoers committing occasional crimes. For example, Kaplow and Shavell

(1994) elegantly show how reducing sanctions against wrongdoers that spontaneously self-

report lowers law enforcement costs by reducing the number of wrongdoers to be detected,

and that when agents are risk averse, o¤ering leniency to wrongdoers that self-report

increases welfare by reducing the overall risk agents bear. Both these insights apply to le-

niency policies, in general. Malik (1993) discusses the role of self-reporting in reducing

auditing costs in environmental regulation, while Innes (1999) discusses the value of the

early remediation of damages that fine reductions for self-reporting wrongdoers allow for.

Ko¤man and Lawarrée (1996) o¤er a first model how collusion in a hierarchy can be pre-

vented by leniency: in a static principal–supervisor–agent model à la Tirole (1986), they

propose to bring in a second supervisor and structure the two supervisors’ incentives as a

Prisoner’s Dilemma. Then the second supervisor has incentive to report against the first

supervisor just in case he entered a collusive agreement with the agent.

These papers highlight important benefits that lenient treatment of self-reporting wrong-

doers can bring about, but they are static models, mostly of a single-agent crime, that can-

not capture the new type of deterrence leniency brings in, the dynamic e¤ects of leniency

on cartels and other organized self-enforcing criminal relationships with the features dis-

cussed in section 7.1.1. Collusive agreements between price-fixing firms, like those between

auditors and managers or CEOs and captured directors, are typically long-term, dynamic,

and self-enforcing. Indeed a full understanding of dynamic phenomenon typically requires

dynamic analysis.

The literature on plea bargaining is of course also strictly related to leniency programs,

as it discusses the e‰ciency of exchanges of a lenient treatment against information/

cooperation from wrongdoers, although taking place only after detection (e.g., Grossman

and Katz 1983; Reinganum 1988). The closest paper in this literature is probably Kobaya-

shi (1992), who presents a model with multiple heterogeneous and jointly liable defendants

with di¤erent amounts of information on each others’ wrongdoing. Kobayashi finds that it
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dfg be optimal to award maximal leniency to the ‘‘worst’’ wrongdoer when this person

has better information. As mentioned earlier, plea bargains are nevertheless exchanges of

leniency against collaboration that only take place at the prosecution stage, meaning after

wrongdoers have been already detected by other means. Therefore the plea bargains do

not capture the most novel e¤ects linked to leniency programs, which are the ex ante

e¤ects relative to wrongdoers that have not yet been detected.

In the remainder of this section, I will survey recent economic analyses of leniency pro-

grams in antitrust, focusing on contributions that I regard as illuminating. I will follow the

timing with which the contribution were produced and circulated among researchers. At

this point two things are worth noting:

1. As for most other forms of corporate crime, rational choice analysis is particularly well

suited to analyze cartels and policies against them. The wrongdoers are well-educated, cal-

culating firm managers, trained in evaluating costs and benefits of choices and to react to

incentives, rather than to rage, passions, or instinct.23

2. The optimal design of leniency programs aims at destroying possibilities for illegal co-

operation among competitors. It tends to destroy collusive equilibria in oligopolies and—

ideally—leave only the competitive one. Because of this tendency to reduce/eliminate

multiple equilibria, dynamic analyses of leniency are much less subject to the caveats

imposed by the presence of many equilibria to other research fields based on dynamic

game analyses.

7.3.1 Leniency Programs and Cartel Prosecution

The first, seminal paper explicitly dedicated to addressing the e¤ects of leniency policies on

cartels in an appropriately dynamic analytical framework is Motta and Polo (2003).24 In

this rich model, firms interact repeatedly in an oligopoly and choose whether or not to col-

lude given the risk of being detected and prosecuted by an Antitrust Authority. If firms

collude, they are subject to the risk of conviction; if they either do not collude or unilater-

ally defect from a collusive agreement, they are not. There is an exogenous budget of the

Antitrust Authority that can be allocated to its two di¤erent tasks, detection and prosecu-

tion of detected cartels. A leniency program can be introduced that reduces fines against

cartel members that provide information on the cartel, and that option may or may not

be open to colluding firms that only begin collaborating after having been detected, during

prosecution. Detection of a cartel by the Antitrust Authority leads to conviction only with

some probability, and this probability is increased by leniency. Convicted cartels do not

collude for some period of time, but they then slide back to collusion (previous versions

used the alternative assumption that convicted firms would not again attempt collusion,

with little change in results).

With its focus on prosecution this model takes on the spirit of plea bargaining litera-

ture. It is designed to answer a precise question: Should firms that report information when
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hjkln already under investigation be also eligible to some leniency? The main object of this

study therefore is Section B of the Corporate Leniency Policy, relative to firms that coop-

erate with the Antitrust Authority only when they are already under investigation, which is

similar to plea bargaining. Both the welfare e¤ects in terms of ex ante deterrence and of ex

post desistance are considered (this study is the first, to my knowledge to introduce this

clarifying distinction).

The central result the model delivers is that although lenient treatment of cartel mem-

bers already under prosecution in exchange for information and collaboration has a nega-

tive e¤ect on deterrence by reducing overall sanctions against the cartel, it also tends to

have a positive e¤ect on deterrence by making prosecution faster/cheaper and more e¤ec-

tive. This positive e¤ect tends to dominate the first, negative e¤ect on deterrence. Increas-

ing the probability of being convicted if detected by making for the prosecution a stronger

case frees resources from prosecution and reallocates them to improving cartel detection

(the assumption is that the Antitrust Authority is benevolent and does not sit on the laurels

of the increased number of successfully prosecuted cartels).

To obtain this central result, the model had to be simplified by the following assump-

tions:

1. Firms sustain collusive agreements with grim trigger strategies.

2. A defecting firm cannot be convicted for having been part of a cartel nor can it report

on former partners.

Under these simplifying assumptions, however, cartel members report information only

when they all agree to do so as part of the collusive strategy. So leniency programs appear

unable to induce agents to spontaneously and noncooperatively self-report. This leads to

three secondary, less intuitive conclusions of the Motta and Polo model:

1. To have any e¤ect, a leniency program must be open to firms under investigation

(a kind of ‘‘irrelevance result’’ for Section A of the US and Sections 8a–9 of the EU le-

niency programs).

2. The same lenient treatment should be o¤ered to all firms that apply for leniency, inde-

pendent of the order with which they report (under the two assumptions above removing

the ‘‘first comer rule’’—the benefit of being the first firm to report—has no cost).

3. Leniency programs are second-best. If the Antitrust Authority has su‰cient resources

to deter cartels through fines and inspections, it should not introduce leniency programs.25

7.3.2 Leniency Programs and Direct Deterrence

The three secondary conclusions of Motta and Polo (2003) are somewhat counterintuitive

and contrast with the DOJ’s statements on what are, in their view, the crucial features of

an e¤ective leniency program (e.g., see Hammond 2004). Also, because of the emphasis on

postdetection prosecution that model was not open to important novel possibilities for
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oqrsqrcy programs di¤erent from their indirect e¤ects of easier prosecution: the potential to

generally and directly deter organized crime by (1) inducing undetected wrongdoers to

spontaneously self-report and ‘‘turn in’’ their partners, and (2) preventing cartel formation

by undermining trust among wrongdoers with the increased probability that one among

them reports in order to benefit from the leniency program.

To highlight these direct e¤ects in the simplest possible way Spagnolo (2000a) develops a

stylized dynamic model of self-enforcing collusive/criminal agreements within a law en-

forcement system that brings Motta and Polo’s (2003) approach closer to Becker (1968)

and Kaplow and Shavell (1994), who focus on ex ante deterrence and spontaneous self-

reporting rather than on postdetection leniency/information exchanges at the prosecution

stage, albeit in static single-agent contexts. In regard to the three conclusions given above,

Spagnolo (2000a) withdraws the possibility of leniency through reporting after having been

detected and put under investigation, the object of Motta and Polo (2003). He focuses

exclusively on the first sections of LPs, reserved only to firms that spontaneously report

when their cartel has not been detected.

The first version of Spagnolo (2000a), directly building on Motta and Polo’s work,

inherits its assumption 2 that if a cartel member unilaterally defects undercutting the cartel

price, he risks no more to be convicted for his past collusive activities. Because of this, the

first version of the model delivered three main results:

1. Optimal leniency programs (their part on spontaneous reports before an investigation is

opened) restrict maximum benefits to the first reporting party only.26

2. A program that rewards with a fines-financed bounty the first reporting firm could com-

pletely deter cartels at a finite level of fines without any prosecution or inspection costs.

From the beginning the proposed reward is fine-financed, so that it does not weight on

the public budget, and more important, in being (weakly) smaller than the sum of fines

levied on other cartel members, it cannot be exploited by groups of individuals that take

turn to report and cash the bonus.27

3. Leniency programs that only reduce/cancel fines have deterrence e¤ect when repeat

o¤enders are subject to higher expected sanctions. In that case a protection from punish-

ment e¤ect emerges because a firm that deviates from the cartel can soften the toughest

two-phase punishment à la Abreu (1986). Firms can protect themselves by reporting the

cartel under the leniency program when defecting: this reduces future expected cartel

profits—the carrot that makes the stick credible—and therefore the maximal ‘‘toughness’’

of the punishment phase other firms can credibly threaten to impose.

Assumption 2 that a cartel member that unilaterally defects can no more be convicted is

rather unrealistic and hides one of the most immediate e¤ects of leniency leading to an ‘‘ir-

relevance results’’ analogous to Motta and Polo’s result 1. Rey’s (2003) rich survey also

discussed this assumption and noted that it is often not realistic, hindering other possible

e¤ects. In extended versions of Spagnolo’s model, circulating after (2001), assumption 2
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wtu dropped. Allowing for a positive expected fine for a firm that defects by undercutting

its cartel, Rey (2003) and Spagnolo (2004) clarified that the ‘‘irrelevance result’’ was fruit

of that simplifying assumption and highlighted other possible deterrence e¤ects of leniency

policies, even without rewards. In particular, to results 1 through 3 above, Spagnolo (2004)

added:

4. Absent leniency programs, law enforcing agencies should commit not to target agents

that unilaterally defect from collusive strategies, and should make this policy public.28

5. Leniency programs that do not pay rewards but are restricted (or much more generous)

with the first reporting party also deter cartel through a protection from fines e¤ect. This

e¤ect is present as long as the reduced fines of the leniency program are below the expected

fine of a defecting agent that does not report, an e¤ect also discussed in Rey (2003). By

increasing the expected payo¤ of an agent that defects and reports above that of an agent

that just defects, the leniency program tightens individual firms’ incentive constraint for

colluding and destabilizes cartels.

6. Leniency programs that do not pay rewards may have a third direct deterrence e¤ect by

making illegal agreement more ‘‘risky.’’ As often stressed by DOJ o‰cials, leniency can

generate ‘‘breakdowns in trust’’ among wrongdoers. To capture this e¤ect, strategic risk

considerations (in the spirit of John Harsanyi and Reinhardt Selten’s 1988 risk dominance

concept) are introduced in the model. It is shown that moderate leniency programs always

strictly increase the riskiness of entering/sticking to a given collusive agreement relative

to abandoning it; the riskiness increases strictly more when eligibility to the program is

restricted only to the first reporting party, as in the United States. This last finding o¤ers

direct support to DOJ o‰cials’ claim that the first-comer rule is crucial in generating

breakdowns of trust in cartels and the consequent rushes to report.

Other studies shortly followed on the general direct deterrence e¤ects of leniency pro-

grams for cartels members spontaneously self-reporting before an investigation is opened.

Ellis and Wilson (2001) suggested an additional reason for cartel members to spontane-

ously apply to a leniency program before an investigation is opened. Within a dynamic

oligopoly model, it shows that a leniency program can induce colluding firms to report in-

formation under the leniency program in order to damage competitors, meaning to raise

(future) rivals’ costs through fines and imprisonment of their management, thereby gaining

a profitable strategic advantage in the following competitive phase. This incentive to use

leniency to raise rivals’ costs is anticipated by firms, and therefore adds to previously dis-

cussed direct e¤ects in deterring cartel formation. Ellis and Wilson’s model also indicates

that leniency can have a stabilizing e¤ect on cartels whose formation was not deterred; this

negative e¤ect will be further discussed later. Hinloopen (2003) considers a dynamic oli-

gopoly model where probabilities of detection change over time. In this model, cartel

deterrence increases with the generosity of the leniency program and with a higher proba-

bilities of detection in any future period. Both Ellis and Wilson (2001) and Hinloopen
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vxyyz{ focus on two possible deviations from collusive strategies, the usual one of unilater-

ally undercutting the cartel and the novel one of self-reporting the agreement. In both

models, however, the optimal unilateral defection appears to be unilaterally undercutting

the cartel price (to increase profits) and reporting under the leniency program (to reduce

the expected fine). It would be interesting to know which results would go through anyway

and which would not by taking the optimal defection into account.29

7.3.3 Negative Side Effects of Leniency: Self-reporting as a Threat

Motta and Polo (2003) noted that by reducing sanctions for firms that cooperate at the

prosecution stage, leniency programs have a negative e¤ect on imposed fines. So deter-

rence is reduced, though this e¤ect tends to be overcompensated by the positive e¤ect of a

higher probability of conviction. Economic analysis has identified other possible negative

side e¤ects of imperfectly designed leniency.

I mentioned that leniency makes self-reporting more attractive, and this may induce car-

tel members to defect and report. When self-reporting becomes attractive, the threat of

self-reporting to punish an agent that did not behave as agreed upon by the cartel may

also become credible. The threat to self-report in turn could be used by smart wrongdoers

to enforce cartels that would not be sustainable in the absence of this law-induced threat.

Such an issue did not arise in most models discussed until now because, simply put, the

information cartel members generate and can report in each period is assumed to evapo-

rate after one period.

Buccirossi and Spagnolo (2001, 2006) model this side e¤ect of leniency on bilateral, se-

quential, and asymmetric illegal transactions, such as corruption or manager/auditor col-

lusion. In this model an illegal action (a favor) is exchanged sequentially against a bribe,

and the illegal partners can optimally choose both the level of the bribe and the timing of

the transaction (who delivers first), after having observed the parameters of the law en-

forcement systems. The model shows that the ‘‘moderate’’ forms of leniency typically

implemented in the real world can have the counterproductive side e¤ect of facilitating oc-

casional, and even some repeated, illegal transactions. The possibility to obtain a reduced

sanction by self-reporting can be used as a credible threat to enforce otherwise unenforce-

able occasional (one-shot) illegal deals. The first party that performs can force the second

party to comply and reciprocate by credibly threatening to report the crime in case of non-

compliance. Even in corrupt relationships where transactions are frequently repeated,

moderate leniency programs can increase the parties’ ability to punish deviations, thereby

stabilizing the illegal arrangements by reducing gains from defecting. In practice, the infor-

mation that wrongdoers have on each other plays the role of a ‘‘hostage’’ that is used as a

credible threat to govern the illegal exchange and punish failures to comply with the agree-

ment. The model also shows that o¤ering ‘‘rewards’’ to parties that blow the whistle

destroys this counterproductive side e¤ect of leniency by making the ‘‘promise’’ not to re-

port no longer credible.
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|}~����� (2000b) studies this negative side e¤ect with respect to cartels in oligopolistic

industries and to bidding rings in multi-unit auction markets. He finds that when infor-

mation on a collusive agreement is durable, a leniency program that reduces sanctions for

agents that self-report can enforce collusive behavior in occasional (one-shot or infre-

quently repeated) multi-unit auctions, in particular, in procurement cases. Again, the le-

niency program has the side e¤ect of conferring credibility to the threat to report the

collusive agreement if a member of the ring undercuts it.

The model shows that this negative side e¤ect applies to multi-unit auctions and it is

strongly reinforced by current (EU and US) procurement regulation, which requires that

if it turns out that bids were rigged, such as because the bid rigging agreement is reported

under a leniency program, the outcome of the procurement auction is nullified and the

auction is repeated. This rule is aimed at increasing the ability to monitor the awarding

decisions and reduce the likelihood of corruption or favoritism, but it also guarantees that

it is not profitable for a firm in a ring to undercut the bid-rigging agreement and simulta-

neously report under the leniency program. Then the auction must be re-run so that all

gains from defection disappear. Spagnolo (2000b) also shows that the mechanism tends

not apply to ‘‘smooth deviation games,’’ like standard oligopolies with many small buyers,

since it requires a discontinuous payo¤ function—typical of multi-unit auctions but not of

oligopolies with well-divisible demand. As a result a defecting party cannot smoothly fine-

tune its defection and thus leave other cartel members lower but su‰cient collusive rent

that they prefer not to report after such partial defection.

Ellis and Wilson (2001) obtain a related e¤ect in their model. Besides the potential in-

centive to report to raise rival costs mentioned in the previous section, their model shows

that for cartels not deterred by this risk—and it turns out that these cartels are the most

important to deter, those with worse social welfare consequences—the leniency program

has the e¤ect of stabilizing them. The reason is that if the cartel is formed, then leniency

induces cartel members to self-report after any defection from agreed collusive strategies.

The punishment for defection is thereby strengthened by an amount equal to antitrust

fines, much like in the models just discussed.30

Brisset and Thomas (2004) analyze the e¤ect of leniency programs on a ring’s ability

to exchange private cost information to organize a bidding ring in a first price sealed bid

auction. Focusing on coordination while assuming enforcement, they find that also from a

coordination point of view, a poorly designed ‘‘low-powered’’ leniency program does not

have the desired deterrence e¤ects while it can act as a threat that facilitates information

exchanges among ring members. They show numerically that a program that rewards

ring members reporting before an investigation is open does not have counterproductive

e¤ects; it increases deterrence by hindering a ring’s ability to credibly exchange the private

cost information necessary to form the ring.

Analogous counterproductive side e¤ects of leniency emerge in several more recent

models (Aubert et al. 2006; Motchenkova 2005; Harrington 2005; Chen and Harrigton
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����; Festerling 2005a), confirming and reinforcing this section’s message that leniency

policies must be designed and implemented with extreme care, as they may otherwise pro-

duce rather negative e¤ects.

7.3.4 Leniency Programs and Rewards to Whistleblowers

The best-known result in Spagnolo (2000a, 2004) is probably that in a dynamic multi-

agent version of a model à la Becker (1968) for organized crimes like cartels, the first best

(complete deterrence without inspection/prosecution costs) can be achieved with high

enough finite fines by promising the first wrongdoer that applies for leniency and self-

reports a su‰ciently high ‘‘fines-financed’’ reward (i.e., a reward smaller than the sum of

fines levied on other co-conspirators). To my knowledge, this is the first law enforcement

instrument that delivers the first best since Becker (1968), who showed that with standard

instruments the first best cannot be achieved even with infinite fines, as with zero inspection

costs/probability of detection even infinite fines have zero deterrence e¤ect.31

Spagnolo’s (2000a, 2004) models do not distinguish between colluding individuals and

colluding organizations, as it is conceived to address optimal deterrence for many forms

of organized crime besides cartels, most of which involve multiple collaborating individu-

als, but not multiple organizations. When colluding agents are organizations, as is the

case for cartels, and rewards can be paid to individual employees of these organizations,

a number of novel issues emerge.

Rewards to Individuals The model of Aubert, Kovacic, and Rey (2006) also focuses on the

direct, general deterrence e¤ects of leniency and rewards, and allows defecting firms to

face the risk of conviction for past collusion. It greatly extends the approach to address

novel issues linked to the e¤ects of leniency and rewards o¤ered to individual managers/

employees on the internal organization of colluding and noncolluding firms. The model

analyzes the costs and benefits of creating an agency problem between firms and their

employees by allowing the latter to directly cash rewards when blowing the whistle and

reporting their own firm’s collusive behavior to the Antitrust Authority.

On the benefits side, the model shows that allowing employees of colluding firms that

report information to obtain leniency and a cash reward increases the number of potential

informants that a colluding firm must ‘‘bribe’’ to keep silent, directly increasing the cost of

colluding and therefore the general deterrence e¤ect of any given reward scheme. It also

shows that rewards for individuals tend to be complementary to corporate leniency pro-

grams, as they make a colluding firm’s strategy to defect, report, and stop ‘‘bribing’’ its

own informed employees even more attractive, further destabilizing collusion.

On the cost side, they examine the main arguments put forward in the policy debate

against o¤ering (leniency and) rewards to individual employees that report a cartel, mainly

based on the possible negative e¤ects of this practice on firms’ internal organization and

performance.
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����� schemes may deter productive cooperation (e.g., welfare enhancing information-

sharing on demand uncertainty) that could mistakenly be regarded as collusion by increas-

ing the incentive to report it in the attempt to cash the reward. Aubert, Kovacic, and Rey

show, however, that if mistakes are not too frequent, a reward scheme could, in principle,

be built that only induces truthful reports.

Rewards for individuals can induce firms to ine‰ciently reduce turnover in order to

minimize the number of parties informed about the collusive agreement. These authors’

conclusion is that this ine‰ciency increases the cost of colluding but not of noncolluding

firms. So rewards for self-reporting appear to have mostly positive cartel deterrence e¤ects.

Colluding firms may be induced by schemes to adopt ‘‘innocent’’ attitudes, in particular,

increasing investment in productivity enhancing technology, a type of investment that

typically falls in cartelized industries. But these practices can have positive welfare e¤ects

because they induce colluding firms to be more e‰cient. Nevertheless, such schemes are

costly, which makes collusion less attractive.

Aubert, Kovacic, and Rey o¤er several explanations for why firms continue keeping

much ‘‘hard’’ information on their cartel at the risk of being detected by competition

authorities. Among the explanations advanced and analyzed are that firms need informa-

tion to persuade cartel partners that they did not ‘‘cheat’’ and undercut the agreement in

situations of uncertainty and imperfect information. Such information is useful when a

cartel breaks up because of an exogenous (e.g., productivity) shock.

Other Literature on Individual Whistleblowers The literature just discussed was the first to

analyze rewards schemes in antitrust. Problems related to individual whistleblowers have

been subject to economic analysis with respect to crimes other than those of cartels, mostly

in relation to the US False Claim Act that rewards employees who reveal fraud to the

federal government. Obviously all the literature cannot be surveyed here for lack of space.

I will nevertheless o¤er a short overview of the issues involved.

First, there is an extensive sociological literature, typically about innocent employees

discovering and reporting wrongdoing by their firms, internally or externally, without ex-

pecting any monetary reward for it. Glazer and Glazer (1991) and Alford (2002) provide

some good case studies and include many references. The literature on such ‘‘pure’’ whis-

tleblowers is rich, but the points of interest for us that it stresses are fundamentally two:

1. Whistleblowers experience (as documented) trouble finding work and a troubled social

and private life after reporting. Potential employers throughout the industry, colleagues,

friends, neighbors, and often even family members turn against them. So whistleblowers

must be both rewarded and protected extremely well; otherwise, they will come forward

only by mistake.32

2. Rewards for whistleblowers can lower morale in organizations, reducing trust, cooper-

ation, and e‰ciency (e.g., Dwarkin and Near 1997).
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����� is a legal literature on whistleblower reward schemes. Two excellent examples are

Howse and Daniels (1995) and Kovacic (2001). The former provides an informal law and

economic analysis of the costs and benefits of rewarding whistleblowers under the False

Claim Act, brilliantly examining the experience from multiple points of view, with a rather

positive take on whistleblowing schemes.33 The latter proposes to extends the experience

to antitrust and discusses the legal issues that this may raise. Both cite many references on

legal analyses for related subjects.

More or less formal economic analyses of whistleblowing in contexts di¤erent from an-

titrust take two forms. The first type deals with teams of colluding wrongdoers, typically

employees of an organization. Among the contributors to this literature are Felli (1996),

the already mentioned Ko¤man-Lawarree (1996), Leppamaki (1997), and Cooter and

Garoupa (2000). Common to these analyses is the message of the Prisoner’s Dilemma

whereby rewards for whistleblowing can deter illegal cooperation. But they also adopt a

static approach that does not endogenize how wrongdoers govern or enforce the illegal co-

operation in the first place, and cannot capture the e¤ects of rewarding whistleblowers’ on

self-enforcing relationships like cartels. Acemoglu (1997) is the first model I am aware of

that considers whistleblowing while endogenizing self-enforcing collusion between a man-

ager and an auditor. However, in this model whistleblowing (against improper managerial

choices) is the statutory task of the auditor, hindered by manager–agent collusion, and is

not seen as something to reward in order to hinder collusion on other dimensions.

The second type of economic analysis includes Tokar (2000) and Buccirossi et al. (2005).

They focus on the conflicting objectives created between a firm and its employees when

rewards schemes are available for individual whistleblowers, particularly when courts

make mistakes and employees may find it convenient to ‘‘fabricate’’ information in the at-

tempt to cash a reward. A more or less explicit conclusion of these papers is that high

rewards for whistleblowers may require tougher sanctions against information fabrication

to avoid negative e¤ects on deterrence also in terms of courts choosing a higher standard

of proof.

Two recent economic analyses of whistleblowing not fitting this classification are Heyes

(2004) and Berentsen et al. (2005). Heyes models several kinds of intrinsic/behavioral moti-

vations that can push employees to blow the whistle in the absence of rewards and incur

high economic and social costs this implies without expecting any monetary benefit.

Berentson et al. shows in an incomplete information framework how whistleblowers can

deter forbidden ‘‘doping’’ equilibria in sport contests when competing agents do not col-

lude but share private information on each other’s behavior (on whether or not illegal

means were used to obtain a competitive advantage in the contest).

Although interesting and closely related in spirit to the debate in antitrust, none of these

analyses develop a dynamic model of self-enforcing collusion able to capture the trade-o¤s

typical of a cartel and the novel kind of deterrence they lead to when coupled with leniency

and whistleblower reward schemes.
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����� Recent Developments

Equilibrium Reports The models focusing on direct deterrence e¤ects discussed in sections

7.3.2 and in the subsection above keep the analysis simple by remaining in the tradition

of complete information models of dynamic oligopoly (e.g., Friedman 1976; Abreu 1986,

1988). One cost of simplicity is that if one were to take these models literally, reports

would be predicted only from cartels formed before an unanticipated leniency program

was introduced, as a disequilibrium phenomenon. After that, since agents are forward-

looking and there is no parameter uncertainty, either cartels form and are sustained, or

they are deterred and do not form. In both cases no one spontaneously reports, just as in

complete information oligopoly models in equilibrium punishments/price wars never oc-

cur. Nevertheless, the results of these models are clearly robust to the introduction of small

stochastic shocks in various parameters (e.g., in the discount factor, or in the ‘‘disutility

from sanctions’’) or simple forms of imperfect information (e.g., on the implementation

of the leniency program). Either occurrence will generate equilibrium reports without

changing much else. Richer models that obtain equilibrium reports in less obvious ways

are helpful in verifying the robustness of early findings and possibly their novel e¤ects.

A first analysis aimed at obtaining spontaneous equilibrium reports under a leniency

program is Alexander and Cohen (2004). This is a static model of crime participation. It

is di¤erent from the dynamic models discussed previously but close to Spagnolo (2000a,

2004) and Aubert et al. (2004) in its focus on general deterrence rather than desistance

and prosecution. In this model gains from o¤ending are ex ante uncertain, while the legal

sanctions wrongdoers face if convicted—in addition to confiscation of illegal gains—are

fixed, meaning the sanctions are not related to the realized profitability of the crime. The

model shows, among other things, that ex post, wrongdoers whose realized criminal gains

are low can be induced to spontaneously self-report to have their sanctions waived while

giving up the (low) criminal gain. The contrary happens for wrongdoers whose realized

criminal gains are high: they prefer not to report and face the risk of being caught and fully

sanctioned to have the chance of keeping the high realized illegal gains. While the analysis

is rich and elegant, and addresses several issues, the model is static and does not consider

enforcement problems within a criminal team. So the results cannot be applied to cartels

and similar forms of organized crime where firms/agents interact dynamically, face repeat-

edly both the choice of self-reporting and the risk of being discovered, and are subject to

retaliation from competitors.

A more recent model that does take the dynamic features of cartels fully into account

and obtains equilibrium reports, although only from colluding firms already under investi-

gation, is Harrington (2005). It is a rich repeated oligopoly model that merges elements of

several previous models and enriches them with a stochastically fluctuating continuous

probability of successful prosecution after detection. The model is closest to Motta and

Polo (2003), in that leniency is awarded to firms that report after their cartel has been
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���ected and an investigation has been opened (Sections B of the current US leniency pro-

gram and paragraphs 8b and 10 of the EU one) namely at the prosecution stage. Also the

focus is mainly on the ex post desistance e¤ects of such reports and of the corporate

leniency program in general, under the assumption that convicted cartels do not start col-

luding again. The model follows Rey (2003) and Spagnolo (2004) in allowing a defecting

cartel member to face conviction for past collusion if caught. It therefore obtains the same

‘‘protection from fines’’ e¤ect discussed in section 7.3.2 (re-named as Defector Amnesty

E¤ect), together with the trade-o¤ discussed in section 7.3.1 between the lower expected

fines due to leniency obtained by reporting after having been detected (named Cartel Am-

nesty E¤ect) and the higher probability of conviction caused by the additional information

obtained from firms’ cooperating under the leniency program. A novel feature of this

model is that when along the equilibrium path a cartel is put under investigation, firms

may rush noncooperatively to report information under a su‰ciently generous leniency

program (an e¤ect named Race to the Courthouse E¤ect).34

Equilibrium reports during prosecution, after colluding firms have been detected and an

investigation has been opened, take place in this model when the realization of the proba-

bility of a successful conviction (and therefore of expected sanctions after the investigation

started) is high.35 When the realization of the probability of successful prosecution is low,

it is equilibrium for detected firms not to collaborate and report even at the prosecution

stage.

The model confirms that it is optimal to restrict amnesty to the first reporting agent. So

in most cases maximal leniency is optimal (in terms of desistance). In other cases there may

be a slight increase in leniency that is harmful. In general, it is optimal to award leniency

only when the additional information it produces is su‰ciently valuable in terms of its im-

pact on the probability that the investigation ends with a successful conviction, as explic-

itly prescribed by the 2002 EU leniency program.

How Much Information?

Asymmetrically Informed Co-Conspirators For plea bargaining the first economic analysis

of the role of asymmetries in self-reporting ‘‘team crimes’’ is the already mentioned one

by Kobayashi (1992). In this model multiple defendants indicted for a jointly carried out

organized crime face prosecution. The ‘‘most guilty’’ defendant, usually the ringleader,

also has the most information about the criminal activity of the group, and therefore on

that of other wrongdoers. The model shows that to maximize the probability of convicting

the others and breaking apart the cartel, it is then optimal for the prosecutor to award the

best deal exactly to the most culpable among the partner wrongdoers. Although the model

is static and the focus is on postdetection prosecution, the intuition is rather strong and in-

dependent of dynamic incentive compatibility constraints. So the logic of the result is likely

to extend to leniency and deterrence in dynamic frameworks, as suggested by Motta and

Polo (2003, fn. 12). This policy implication is confirmed by Feess and Walz (2004b) who
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������� the di¤erences between the US and EC leniency program, among other things

relative to the di¤erent minimum amount of revealed information necessary to obtain le-

niency. Feess and Walz derive a result with a flavor similar to Kobayashi’s one but with

respect to leniency and deterrence: it finds that a more informed party that self reports pro-

viding more information should indeed be allowed to receive more generous benefits under

the leniency programs than a less informed reporting party. This model is static as well, so

it evaluates deterrence in terms of violation of the participation constraint rather than

violation of the more stringent incentive/self-enforcing constraints that any cartel must sat-

isfy. However, the intuition behind the result is again linked to the impact of di¤erent

informational endowments on the information revelation game induced by leniency, and

therefore it might apply as well for dynamic multi-agent crimes like cartels.

A good reason why the force highlighted by these two papers might lead to di¤erent pol-

icy prescriptions in a dynamic environment that take properly into account cartel enforce-

ment issues is that agents could anticipate and react to this, distorting the allocation of

cartel shares so that the leader is also the one who gains more from a stable cartel and

therefore loses more by self-reporting. The solidity of these conjectures in an appropriately

dynamic framework, however, awaits future research.

Minimum Information Requirements DG Competition o‰cials have have long suspected

that some companies reporting a cartel under the new Leniency Notice had been strategi-

cally withholding information or made conflicting corporate statements. Because prose-

cuted applicants may face litigation and damages in this or other jurisdictions, they may

perhaps be trying to obtain leniency and at the same time avoiding prosecution of the

cartel.

Both the EU and US leniency programs explicitly condition immunity on open, com-

plete, candid, and continued cooperation. The EU program even explicitly requires the

reported information to be a substantial improvement in knowledge about the cartel for

the DG Comp if the investigation started. These qualifications to the leniency policies can

(and, in my view, should) be implemented strictly, since they are designed precisely to

avoid strategic games of partial or distorted information revelation of the kind that took

place in Italy when leniency programs were implemented against the Mafia and terrorism.

Although these qualifications are there and, if properly implemented, should deter strategi-

cally limited or manipulated information reporting, DG Comp o‰cials still appear to feel

unable to fully prevent attempts to ‘‘game the system’’ by applying for leniency but report-

ing only a small part of available information or distorting it.

Harrington’s (forthcoming) is the first model to analyze the critical issue of how valuable

the reported information must be to make awarding amnesty worthwhile. The model

allows for reports with di¤erent impacts on the likelihood of conviction. In most models

discussed before, information reported is assumed to be ‘‘hard,’’ that is, verifiable by third

parties like judges, and enough in quantity and precision to lead to a conviction (i.e. it was

implicitly assumed that ‘‘soft’’ information, like testimony not supported by documents,
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�����res, or other tangible incriminating elements, would not be su‰cient to give immu-

nity). In Harrington’s model also information is ‘‘hard’’ and, if reported, leads to sure con-

viction, but the probability that an open investigation ends up with a conviction is a

continuous stochastic variable. When the realization of this probability is high, further

information from reporting firms has little value. With low realizations instead, the addi-

tional information from reporting firms is highly valuable. Exploiting this source of varia-

tion, Harrington shows that to maximize desistance, leniency should only be awarded if it

increases su‰ciently the likelihood that prosecution ends up with a successful conviction.

Otherwise, the negative e¤ect on desistance of the Cartel Amnesty E¤ect could dominate

other e¤ects, and then leniency during prosecution would decrease desistance. This result

supports a strict implementation of the explicit qualifications in the leniency programs

about the minimum value of information and the candid, complete cooperation from the

beginning required to award leniency. It also suggests that—to avoid strategically limited

or distorted reports, Antitrust Agencies must always deny leniency when it is learned that

an applicant withheld some information, and even consider it an important aggravating

factor when setting sanctions. It would be useful, of course, if future research could look

at the ex ante general deterrence e¤ects of these requirements.

Prices, Timing, Asymmetries, and Other Issues

Leniency and Prices The deterrence e¤ects of leniency programs of di¤erent generosities

are modeled and numerically simulated in Chen and Harrington (2007). Chen and Har-

rington consider a dynamic homogeneous good Bertrand oligopoly model where the prob-

ability of being detected and convicted is endogenous and is a function of transaction price

changes (with Bertrand competition the transaction price is the minimum among the

quoted prices in each period). The sanctions include damages and are increasing in present

and past realized profits. The model therefore brings together both the literature on le-

niency programs and on cartel pricing in the presence of an Antitrust Authority (e.g., Har-

rington 2004). Numerical simulations show that su‰ciently generous leniency policies are

beneficial in terms of direct deterrence, as they either deter cartel formation all together or

reduce the optimal collusive price path of cartels that could not be deterred. This happens

because they exacerbate the ‘‘protection from punishment’’ (or deviator amnesty) e¤ect

discussed in sections 7.3.2, 7.3.4, and 7.3.5. However, the simulations also show that inter-

mediate levels of leniency (i.e., leniency that is not very generous) can end up stabilizing

collusion, since it is then only used as a reaction after a defection takes place, as in the

models discussed in section 7.3.3 with the consequence of contributing to punishing devia-

tions and stabilizing the cartel.

Timing More specific timing issues are considered in Motchenkova (2004), whose dy-

namic model consists of a continuous-time two-firm preemption game to try capture better

the time dimension of the ‘‘rush to report’’ idea so often stressed by DOJ o‰cials. This
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 ¡¡¢£¤¥ £¦ approach shows, among other things, that limiting amnesty (the strongest fine

reduction) only to the first firm applying for leniency is essential to induce such a ‘‘rush,’’

and that less strict leniency programs that are also generous toward the firms reporting

after the first can display negative side e¤ects of the kind discussed in section 7.3.3. Al-

though dynamic, to keep mathematical complexity under control, most of the analysis of

this model does not take into account the incentive constraints that make cartels strategies

self-enforcing and the novel kind of deterrence that leniency brings in through them. How-

ever, a final extension of the model does it, and the main results appear robust in this im-

portant respect.

Firm Size, Reputation, and Leniency Within a repeated duopoly model most close to Motta

and Polo (2003), Motchenkova and van der Laan (2005) show that colluding firms that are

heterogeneous in size and degree of diversification will react di¤erently to the introduction

of leniency programs if antitrust convictions have substantial negative reputational e¤ects

in terms of customer losses. Larger, more diversified firms are likely to be active in more

markets than those in which they are colluding. If the reputational loss from an antitrust

conviction in a market is substantial and spills over to other markets in which they are

active, larger firms active in many markets will su¤er larger reputational losses from con-

viction that cannot be reduced by leniency. Thus larger firms may then be, ceteris paribus,

less prone to report their cartel under a leniency program but also to enter a cartel in the

first place. Motchenkova and van der Laan also derive implications about the optimal

‘‘strictness’’ of the leniency program. They confirm that a larger di¤erence in benefits

awarded to the first and second firm reporting increases cartel deterrence.36

Individual versus Corporate Leniency The interaction between the individual leniency pro-

gram and the corporate leniency program in the United States is the focus of a rich model

by Festerling (2005a). Since the introduction of the corporate and then the individual le-

niency programs in the United States, there have been only applications to the former

program. Aubert et al. (2005) already discussed complementarities between leniency

o¤ered to a firm and leniency plus rewards o¤ered to its employees that report. Festerling,

however, focuses on the case where managers fix prices contrary to their employers’

wishes, and directly validates theoretically the DOJ’s claim (see Hammond 2004) that the

individual leniency program is e¤ective despite no individual reports ever being observed.

The main implied e¤ect is that more corporate leniency applications result from threats of

individual managers to self-report otherwise.37 In this dynamic duopoly model, each firm

is a hierarchy composed of a principal, firm owners, and an agent/manager with conflict-

ing objectives regarding the legal consequences of antitrust convictions (e.g., exposure

to private damage lawsuits, or limited ability to pay). The assumption is that the agent/

manager chooses prices and whether to fix these prices with competitors without firm

owners’ consent. Nevertheless, when owners find out about a manager’s misbehavior,

they can report it to the Antitrust Authority. Corporate and individual sanctions and
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§¨©ª¨©cy policies give rise to a multistage revelation game where either the firm owner or

the agent/manager can report information about a cartel. The individual leniency program

turns out never to be used, but its presence does generate in certain parameter configura-

tions additional corporate leniency applications. In other parameters configurations, how-

ever, the possibility that the manager will report will ‘‘force’’ the owner to accept the

cartel, which is a negative e¤ect related to those discussed in section 7.3.3.

Optimal Fines, Imprisonment, Leniency, and Whistleblowers Leniency and whistleblowers

schemes suggest the need for di¤erent kinds of sanctions. Buccirossi and Spagnolo

(2007a) consider how the theory and practice of antitrust sanctions is, or at least should

be, influenced by the presence of these schemes. They show that earlier simulations of the

deterrence e¤ects of fines ignore the di¤erent type of deterrence that leniency programs

bring about, and therefore grossly overstate the minimum fine likely to have deterrence

e¤ects. With schemes that reward whistleblowers, the minimum fine with deterrence e¤ects

is shown to fall to extremely low levels (below 10 percent of the optimal ‘‘Beckerian’’ fine

estimated before). With well-designed and correctly implemented schemes of this type, the

implication is that problems of limited ability to pay and ‘‘judgment proofness’’ may lose

their bite, and therefore that imprisonment may not be necessary to obtain su‰cient deter-

rence. This contrasts with arguments many present without considering the potential of

well-designed and implemented leniency and whistleblowers’ reward schemes.

7.4 Empirical and Experimental Evidence

There is limited empirical and experimental evidence available on the e¤ects of leniency

programs in antitrust. In the following I discuss the three experimental studies and the

two econometric analyses of leniency programs I am aware of. I then contribute a little to

the empirical debate by informally examining what can be learned at this very early stage

from the ‘‘natural experiments’’ of the changes in the design of leniency programs that

took place respectively in 1993 in the United States and in 2002 in the European Union.

The section ends with a short review of the recent experience of the US False Claim Act

in terms of rewarding whistleblowers that help discover frauds against the US federal gov-

ernment with large bounties financed by recovered fines and damages.

7.4.1 Laboratory Experiments

The experimental method is highly indicated for analyses of leniency programs, particularly

in terms of their otherwise unobservable general deterrence e¤ects. Apesteguja, Dufwem-

berg and Selten (2006) take the first elegant step in this direction. They develop a stylized

theoretical framework that attempts to capture the main points made in the recent litera-

ture on the direct e¤ects of leniency policies on cartel deterrence, and they undertake an

interesting experimental analysis of these e¤ects. The market game analyzed is a one-shot

homogeneous good Bertrand oligopoly with a discrete demand function embedded in
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«¬­® legal frameworks: in the Ideal treatment there is no antitrust law at all, and commu-

nication across competitors (forming cartels) is not possible; in the Standard treatment

convicted firms face fines equal to 10 percent of their revenue (and no fines at all if they

have no revenue that period) and no reduction if they report; in the Leniency treatment

firms that report a cartel they took part in receive a reduction in their fine; in the Bonus

treatment reporting firms receive a percentage of the fines paid by other firms as a reward.

Strategically equivalent collusive subgame perfect equilibria exist (in fact full folk theorems

hold) in both the Standard and Leniency treatments, sustained by the threat of reporting if

a defection takes place as in the models described in section 7.3.3. The experimental results

confirm that agents understand and use the threat of reporting to sustain collusion, more

in the Standard than in the Leniency type, and do not find that deterrence increases with

the introduction of rewards.

The extremely stylized framework used in this first study, while adding to its elegance,

opens a number of issues regarding the interpretation of its results. One issue is that the

oligopoly game is not repeated, and that the experiment allows for only one round of deci-

sions, leaving agents no way to learn the game, while the di¤erences among Standard, Le-

niency, and Bonus treatments are not that easy to understand. It is therefore possible that

some of the counterintuitive results, like that agents do not react to rewards, are driven by

subjects not fully grasping the situation, as it happened to most early experiments on pub-

lic good contribution, also not su‰ciently often repeated.

A second issue is the somewhat unrealistic assumption that fines equal 10 percent of

convicted firms’ revenue in the relevant market and zero if these have in that period no

revenue in such market. Together with the assumption of homogeneous good Bertrand

competition, the low fines ensure that if a partner-cartelist ‘‘cheats’’ on the collusive agree-

ment, reporting it is a ‘‘credible threat’’ (in the sense of section 7.3.3) already in the Stan-

dard treatment, even without leniency.38 In the underlying model it is already implied that

because of the absence of leniency in the Standard treatment, antitrust law enforcement

has only the counterproductive function of enforcing collusion, which in this static frame-

work would otherwise not be sustainable (as long as ‘‘cartel contracts’’ remain void). With

this starting point the best scenario would be no antitrust law enforcement at all: declaring

collusive agreements/contracts legally void may su‰ce to prevent any cartel formation,

but the question would then be why not get rid of antitrust laws (and related costly en-

forcement agencies, lawyers and experts) all together, rather than playing around with

counterproductive fines, leniency, and bonuses. In my reading, this first experiment

strongly suggests that subjects understand how to use self-reporting as a ‘‘threat’’ to en-

force collusion in occasional interactions, as discussed in models reviewed in Section

7.3.3. But this experiment is based on such particular and crucial assumptions that it is

not easy to relate its results to the e¤ectiveness of real world leniency or bonus schemes

against long-term, hard-core cartels.

A second experimental study by Hamaguchi and Kawagoe (2005) considers the e¤ects

of cartel size and the restriction of amnesty to the first applicant on the likelihood that a
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¯°±²³´ is reported. The study finds the expected result that the larger is the cartel, the more

e¤ective is a given leniency program; and the less expected result that the e¤ectiveness of a

leniency program in inducing cartel members to self-report is not a¤ected by whether only

the first party or all parties that self-report are eligible to leniency. This experiment, how-

ever, does not capture the e¤ect of leniency on cartel formation, meaning on general deter-

rence, since it first forces all the subjects to collude and then checks which cartels are

reported.

A third recent experimental study that overcomes most drawbacks of the first two is that

of Hinloopen and Soetevent (2005). In this study the underlying oligopoly game is re-

peated, communication is controlled for and allowed at di¤erent degrees; subjects are free

to choose whether or not to agree on a collusive price. When leniency is introduced, cartel

members can only report and obtain a fine discount before (knowing whether) an investi-

gation is (will be) opened, and the first reporting party receives full amnesty, the second a

50 percent fine reduction, and the rest no fine reduction at all. This way the study addresses

both direct general deterrence and desistance e¤ects, but not the indirect e¤ects linked to

faster and cheaper prosecution nor rewards. The study uses Apesteguja et al.’s (2006) oli-

gopoly model as a stage game of a repeated game with uncertain horizon, and adds to the

legal framework a small fixed cost of reporting (1 point). This cost is present even when

revenue is ‘‘zero’’ because competition is à la Bertrand and a cartel partner defected under-

cutting and stealing all customers from the others. Although small (an additional fixed

cost/fine, limited to no-leniency treatments, would have further increased realism), this

positive reporting cost partly captures the real world feature that—absent a leniency

policy—if a cheated-upon cartel member reports, he is still subject to a fine. In this

more realistic framework, incorporating the ‘‘protection from fines’’ (and in my view also

part of the ‘‘increased riskiness’’) deterrence e¤ect(s) discussed in section 7.3.2, this study

confirms the potential of the positive ex ante deterrence e¤ects linked to Sections A of the

US Leniency Policy, restricted to the first ‘‘spontaneously’’ reporting party (the study does

not consider rewards). It finds that with the introduction of a leniency program, on one

hand, fewer cartels are established (i.e., a significant direct general ex ante deterrence e¤ect

of leniency programs restricted to firms reporting before an investigation is opened) and

the life spans of cartels that were not deterred are reduced, but on the other hand, it also

finds a constant high rate of ‘‘recidivism,’’ in the sense that the same percentage of detected

and convicted cartels starts colluding again after some time with and without leniency

programs.

The lack of desistance e¤ects implied by the recidivism is probably a consequence of the

absence of higher fines or higher probability of detection for repeated o¤enders. That is to

say, after a conviction, collusion is practically as attractive as before for the convicted cartel.

7.4.2 Econometric Studies

I am aware of only two econometric studies of the e¤ects of leniency programs on cartels,

both focusing on the 1996 version of the EU Leniency Program.
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µ¶·¸¸·¶ (2005) first analyzed econometrically the relationship between leniency applica-

tions, the size of actually imposed fines, and the duration of the investigation. Assuming

that higher imposed fines signal, ceteris paribus, better information available to prosecu-

tion, Brenner finds that the program did help elicit information from cartel participants

but not to the point of increasing deterrence (fines are higher in cases where some firms

cooperated under the leniency program, but not much higher). No significant e¤ects of

leniency were found on the speed with which investigations were concluded nor on the

hazard rate at which cartels break apart.

Arlman (2005) also analyzes econometrically the e¤ects of the 1996 EC leniency pro-

gram. In the 14 cases where leniency was awarded under the old program’s section re-

served to cases where the investigation was not yet open, Arlman finds 12 to have

received a 100 percent fine reduction, one 90 percent, and one 80 percent. The remaining

140 firms received very partial leniency for collaborating during prosecution. The econo-

metric analysis confirms that fines tend to be somewhat higher when leniency is used.

But contrary to Brenner (2005), Arlman finds a significant e¤ect of leniency on the speed

with which a decision is taken by using the maximal amount of leniency awarded as ex-

planatory variable rather than whether or not leniency was awarded. This result, con-

trasted with that of Brenner (2005), suggests that the speeding up of prosecution is linked

to timely and substantial forms of reports under leniency, to which higher fine discounts

are awarded, rather than to later and minor forms of cooperation more similar to plea bar-

gains. Again contrary to Brenner (2005), Arlman finds that leniency does not provide pros-

ecutors with better information. However, Arlman proxies available information with the

number of words in the decision, and the interpretation of this variable in terms of better

information is somewhat awkward.39

Both studies note that only five of the fourteen cases that obtained substantial leniency

were really novel cases, the remaining being international cartels already detected and

under prosecution (or already convicted) by the DOJ in the United States. This makes the

judgment on the likely deterrence e¤ects of the 1996 EU program rather conservative.40

This is consistent with theoretical studies suggesting that to have a serious impact, a le-

niency program must be su‰ciently transparent and generous; the 1996 EU program was

criticized for leaving too much discretionality to the Commission. Since the incentive

power of a leniency program directly depends on the severity of the sanctions a wrongdoer

faces if caught because someone else reported, these studies confirm Buccirossi and Spag-

nolo’s (2007a) evaluation that EU fines are likely to have been too low to have strong de-

terrence e¤ects, even with current leniency programs.

7.4.3 Two Natural Experiments

As mentioned in section 7.2, the US and EU leniency programs changed over time. The

main changes, in 1993 for the United States and 2002 for the European Union took place

in discrete steps, and were not likely to have been fully anticipated by firms and lawyers.
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ing to informal communications of antitrust o‰cials, the number of reports under the

leniency program increased substantially after these changes. Here I explore these changes

to obtain some preliminary and tentative indications on what features of a leniency pro-

gram are likely to have a strong impact on the number of detected/reported cartels. How-

ever, these indications should be taken with due care, as they are based on nonverified

aggregate information coming from informal communications and are drawn without con-

trolling for other external changes that could have influenced firms’ incentives to self-

report. Further, as I explained in section 7.1.3, these indications have a rather far and

uncertain connection with the likely deterrence e¤ects of these programs, which is what

ultimately matters.

The United States, 1993 Recall that in 1993 the US leniency program was changed dramat-

ically, along the following dimensions:

1. Increased generosity/transparency The DOJ committed to award automatic full am-

nesty for the first applicant, providing information at early stages and making clear in

advance the benefits of cooperation to the amnesty-seeker.

2. Extended coverage I Amnesty was made available to the first reporting party even

after an investigation has been opened, provided that the DOJ did not already have evi-

dence likely to result in a sustainable conviction.

3. Extended coverage II Amnesty obtained by the first reporting firm—if it reports as a

true corporate act—was extended to cover all its directors, o‰cers, and employees that

collaborate.

4. Positive rewards Under the ‘‘Amnesty Plus’’ program, introduced a bit later, firms/

managers convicted or under prosecution for one cartel for which they did not obtain im-

munity are invited to unveil other cartels they are or were involved with. If they reveal a

new cartel, not only do they receive full amnesty with respect to this new cartel, they also

get a substantial reduction in the sanctions/fines they would otherwise face for the first car-

tel, a net—though hidden—reward.

Before the 1993 changes, the DOJ received about one application for leniency per year.

After 1993, it started receiving up to three applications per month on average, an obvi-

ously significant (more than tenfold) increase. Of all these post-1993 applications, more

than half fell under Section A of the Corporate Leniency Policy, meaning they came in be-

fore an investigation was open, when the DOJ had either no or very little information on

the cartel (personal communications, Scott Hammond and Gregory Werden, DOJ).

Tentative Conclusion It is not easy to distinguish among the relative contributions of the

four changes listed above. All probably were relevant in determining the almost twentyfold

increase in leniency applications after 1993. Yet clearly the more than half applications

made before an investigation is opened should be linked to changes 1, 3, and/or 4.
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ÔÕÖ European Union, 2002 The main changes in the EU Leniency Program that took place

in 2002 were as follows:

1. Increase in generosity and transparency Prospective applicants to the EU leniency

program can now expect automatic full amnesty if they are the first to report information

su‰ciently useful to prosecutors before an investigation is opened.

2. Extended coverage Leniency is now also open to ringleaders, provided that they did

not coerce other firms to join the cartel.

Both the 1996 and the 2002 EU leniency notices allowed firms to obtain partial fine-

reductions when applying for leniency and reporting only after an investigation of their in-

dustry was already opened.

As mentioned earlier, in the first six years of the EU leniency program, between 1996

and 2002, only 16 applications for immunity were filed, of which just three led to the grant-

ing of immunity. In the three years following the 2002 changes, leniency applications and

cases of immunity granted increased about tenfold: between February 2002 and June 2005

about 140 leniency applications were received, and about half of them fell under Sections

8a–9 of the Notice. That is, they took place before an investigation was opened, when DG

Comp had little or no information on the cartel (personal communication, Bertus Van

Barlingen, DG Comp).

Tentative Conclusion The numbers above appear to indicate that the most crucial part of a

leniency program may be the one reserved to the first party reporting when the cartels is

not yet under an investigation, which should be su‰ciently generous and automatic.

7.4.4 Examples of Rewards to Whistleblowers

Spagnolo (2000a, 2004), Kovacic (2001), Rey (2003), Buccirossi and Spagnolo (2001,

2006), and Aubert et al. (2006) suggest that a carefully designed and implemented policy

that rewards the first firm or agent that blows the whistle and turns in former partners

can greatly increase cartel deterrence and simultaneously reduce the cost of antitrust law

enforcement. Some observers have been highly skeptical about this possibly, suggesting

that it is likely to bring in more costs than benefits, particularly in terms of false informa-

tion fabricated and reported in order to cash rewards. In this section I briefly review three

recent real world experiences with practices that reward whistleblowers.

Amnesty Plus in the United States In antitrust schemes that reward colluding firms/

individuals that report information are already used with some success. As mentioned be-

fore, the DOJ is actively using rewards in exchange for information on new cartels on

which it did not have information through its Amnesty Plus program directed at cartel

members detected and successfully prosecuted (or under prosecution) that did not qualify

for fine reductions under the leniency program. Amnesty Plus o¤ers them, in case they re-
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×ØÙÚ a second cartel they are or were involved with but about which the DOJ was not

aware, a substantial reduction in the fine due for the first cartel for which they were con-

victed, besides full amnesty for the new one reported. The additional reduction in the fine

for the first cartel can then be regarded as a net reward. According to DOJ o‰cials, this is

the most successful part of the US leniency program, and it is directly responsible for the

detection of most unknown cartels (Hammond 2005).

Korea’s Rewards Scheme Korea has been a front-runner in the introduction of rewards

to individual whistleblowers, even more than for leniency programs, introduced in 1996

together with the European Union. In 2002, Korea openly introduced cash rewards—

not hidden as reduced fines—for whistleblowers reporting information on cartels. The

rewards, aimed at reinforcing the leniency program, much as discussed in Aubert et al.

(2006), were initially very low (the ceiling was about US$20,000) and, not surprisingly,

did not generate reports. In November 2003, the ceiling was increased (to about

US$100,000), and until May 2005, it generated five reports. In May 2005, the ceiling to

rewards was raised tenfold (to approximately US$1 million), and we will soon know how

will economic agents react. I believe these maximal rewards are still too small to encourage

whistleblowing, given the economic and social costs whistleblowers tend to face, which are

probably higher in a small country with tightly knit economic and social networks like

Korea. The sociological literature on whistleblowers (e.g., see section 7.3.4) makes it clear

that individuals that blow the whistle face very harsh sanctions from their former business

partners, peers, and the business community in general. The exclusion from future business

and social relations, which may include physical harassment, may last for the several years

during which prosecution takes place. Because of this, when directed at individuals, it is

evident that only programs with very high expected rewards, like the US False Claim

Act, are likely to be e¤ective in inducing informed parties to spontaneously blow the

whistle.

The US False Claim Act The most famous and successful program that rewards whistle-

blowers is probably the US False Claim Act against frauds to the federal government (the

Sarbanes-Oxley Act appears to be catching up in fame but probably not in performance).

It allows individual whistleblowers to file ‘‘qui tam’’ lawsuits against companies or individ-

uals that committed fraud against the federal government, and to claim a fraction of fines

and recovered funds.41 In 1986 the False Claims Act was revised by Congress following

reports of large-scale fraud against the government, especially by defense contractors. In

order to give more incentives for whistleblowers to come forward and for private attorneys

to use their own resources to investigate fraud, the False Claims Act was amended to in-

clude the provision of treble damages, mandating the defendant to pay a successful qui

tam relator’s his or her legal expenses, increasing the relator’s share to 15 to 30 percent of

total recovery, and protecting relators from retaliation.
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ÛÜÝÞÝ that can be filed as qui tam actions regard false claims that are either directly or

indirectly presented to the government for ‘‘paying or approval.’’ Along with a complaint

the qui tam relator must file a ‘‘written disclosure of substantially all material evidence and

information the person possesses.’’ The DOJ can then choose whether or not it will join

the whistleblower in the lawsuit. If the DOJ declines to join in a qui tam action, the relator

has the right to investigate and prosecute the case. If the government does not join and the

relator is successful in pursuing the case, the relator, generally, will receive a larger per-

centage of the award. The relator cannot receive the award if he or she is convicted for

criminal infringements related to the fraud. So, to elicit information from parties involved

in the fraud, immunity must be o¤ered together with the possibility to file a qui tam law-

suit. Leniency and rewards are then complementary, much as discussed in Aubert et al.

(2006).

The 1986 amendments to the False Claims Act have proved very e¤ective in terms of

generated government recovery. The scheme is now working in many other areas than de-

fense, including prescription drug purchases, natural resource contracts, and low-income

housing. Since 1987, the number of successful whistleblower lawsuits has increased contin-

uously (see the instructive statistics at http://www.taf.org/statistics.htm). The highest level

of recoveries yet was achieved in 2003, at about $1.5 billion, and was achieved at a com-

paratively low level of qui tam cases filed, 334, with total relators’ awards of about $350

millions and average relator award above $1 million in over 20 percent of recoveries. This

suggests that rewards for whistleblowers can reach very high levels without apparently

causing strong negative side e¤ects.42

Some observers have shown extreme skepticism about the proposal of o¤ering rewards

to whistleblowers in antitrust because of the possible increase in various types of legal en-

forcement costs these can bring about. As far as can be observed, the experience of the US

False Claim Act does not support such extreme skepticism for well-designed and compe-

tently administered schemes.

7.5 Conclusions

In taking stock of the work discussed above, it can be safely concluded that a well-designed

and properly administered leniency program appears to be an important and useful tool

of antitrust law enforcement. It should be a tool that can readily be retrieved from the

toolkit of an Antitrust Authority, independently of its budget. On the other hand, as in

any incentive scheme, a poorly designed or administered leniency program can have

serious counterproductive e¤ects, some of which I have discussed here. In this conclud-

ing section, I will summarize the main features of what appears to be a well-designed

leniency program in the light of current knowledge and discuss some issues that call for

further research.
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ßàáàâ Characteristics of Well-designed Programs

Since the objective of a leniency program is deterring cartels by making them hard to sus-

tain, a well-designed and implemented leniency program is one that makes the incentives

of an individual (potential or real) cartel member as conflicting as possible with the interest

of the cartel taken together. This means that a well-designed program must maximize

incentives to betray the cartel by reporting important information to the Antitrust Author-

ity, while at the same time limiting as much as possible the reduction in fines imposed on

the whole cartel.

This objective can be achieved by maximizing the benefits an individual cartel member

can receive from reporting under the leniency program, but restricting such maximal ben-

efit to one and only one reporting party, the first comer. This extreme ‘‘winner take all’’

approach maximizes the conflict between individual and collective incentives in the cartel,

and is likely to be the most crucial success factor in terms of deterrence.

Limited benefits in terms of partial reduced fines to parties reporting second may be use-

ful to further increase the chances of winning the case, but they should be used only in ex-

treme cases, when the information reported by the first reporting party, though useful,

turns out insu‰cient to achieve a high probability of conviction by complementing it with

all other ways to collect additional information that do not require further reductions in

fines or other sanctions (dawn raids, records of further cartel activities obtained asking

the first reporting party to go on ‘‘playing’’ the cartel member part, with a microphone

and/or camera, etc.). The obvious reason is that although it may further facilitate prosecu-

tion, being lenient with more than one party tends to reduce both the total fines imposed

on the cartel and the conflict between individual and collective incentives within the cartel,

the two main sources of cartel deterrence. The aim of leniency programs is (at least should)

not be making the job of prosecutors easier, but rather increasing cartel deterrence. So fine

reductions for second or third reporting parties should be avoided unless it is clearly

impossible to achieve conviction with the first report and more e¤ort in traditional fact-

finding strategies.

Well-designed and implemented leniency programs must be su‰ciently generous with

the first party that reports su‰ciently important and possibly ‘‘hard’’ information. Other-

wise, reporting can be used as a credible ‘‘threat’’ to enforce rather than to destabilize col-

lusion. In this sense, protecting as much as possible the first and only the first reporting

party from damage lawsuits is advisable, and I believe the US Congress should go all the

way toward completely removing the possibility to obtain damages from a party that

received amnesty under the leniency program. Conversely, requiring ‘‘restitution’’ of past

collusive profits, as currently done by the US leniency program, is suboptimal from the de-

terrence perspective, and should be avoided.

Along the same lines, powering the leniency program with a well-designed and carefully

implemented bounty scheme that rewards corporate and individual whistleblowing
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ãääåãæç feasible and worthwhile, as it is likely to improve cartel deterrence strongly at

rather low cost. No major problem emerges from the empirical observation of the (well-

designed and managed) US experiences with fraud, nor from economic and legal analyses

of whistleblowers. Poorly designed or implemented schemes, on the other hand, are likely

to produce negative e¤ects of various types, as is the case for any other law enforcement

instrument or incentive scheme.

Leniency should also be o¤ered to the first party reporting after an investigation has al-

ready been opened, but if sanctions are su‰ciently robust and the leniency and reward

program su‰ciently generous, the maximal reward should be restricted only to applicants

that spontaneously report before an investigation is opened, when the Antitrust Authority

has not yet knowledge about the cartel. The reason is that leniency awarded to parties

reporting after an investigation has been opened, meaning after the existence of the cartel

has been detected, has a real cost in terms of reduced deterrence linked to the lower

expected fines for a cartel it may generate (it increases the attractiveness of the ‘‘wait and

see’’ strategy of reporting only if the cartel is detected), and should therefore be less gener-

ous than for spontaneous reports of nondetected cartels.

As for any incentive scheme, the design and implementation of leniency and whistle-

blower reward programs must be transparent and predictable. Every observer should be

able to easily assess how attractive it is for a firm or individual participating to a cartel to

betray his partners, and thereby lose confidence from the beginning that a cartel can be

stable and lead to sustained high profits rather than to a costly antitrust conviction.

7.5.2 Open Issues for Further Research

Many issues in need of further research have been discussed in the previous sections. Here

I would like to underline those I regard as most urgent.

As I already stressed, more empirical and experimental evidence would be extremely

welcome on all the aspects of leniency and whistleblower programs discussed in this chap-

ter. In particular, researchers and the relevant competition authorities could collaborate in

producing reliable databases and making them generally available for analysis. There are

some issues, however, where more theoretical work is needed besides empirical analysis.

First, of course, is the international dimension of these programs and of antitrust law en-

forcement in general. It is obvious that if only a subset of countries where an antitrust pol-

icy is seriously implemented (i.e., with serious sanctions against infringements) introduces

a well-designed leniency program, the e¤ect on international cartels will be hindered by the

threat to be sanctioned in the latter countries when applying for leniency in the former.

This is why in the discussions around the Empagram case the European Union argued

that allowing foreign victims to file civil damage claims in US courts against infringements

in the EU member states will reduce the e¤ectiveness of the EU leniency program, as this

cannot protect applicants from the threat of such claims abroad. Clearly, when only a sub-

set of countries uses serious sanctions to deter cartels, it may fail to deter international car-
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èéêë when their gains from collusion are very large and proportional to their world market.

This is why many observers argued in the Empagram discussion that foreign customers

should be allowed to file damage claims in US courts against international cartels in order

to compensate for the lack of sanctions in these and other countries (e.g., Bush et al. 2004).

An international ‘‘one-stop shop’’ where the first applicant reporting su‰cient informa-

tion becomes eligible for amnesty in all countries where a leniency program is present and

the cartel was active, accompanied by a full protection from any damage lawsuits in any

country for this applicant, is likely to be the best solution to solve the coordination prob-

lems. However, more formal analyses are needed on this issue.43

A second important subject in need of further research in my view is the type and quan-

tity of reported information and the risks of strategic manipulation of these programs. So far

most, if not all, theoretical work has focused on exchanges of leniency against ‘‘hard infor-

mation,’’ that is, against information di‰cult to falsify and easy to use as proof of the

infringement. The most recent tendency in practice appears instead to accept more and

more purely ‘‘oral statements,’’ in order to encourage reports from cartel members that

are afraid of facilitating lawsuits for damages following the cartel conviction if they were

to report more ‘‘concrete’’ information. The obvious problem is that oral statements are

harder to verify, and can open the door to falsifications or distortions, as has happened

sometimes in Italy with the leniency programs against Mafia. And as I mentioned in sec-

tion 7.3.5, some antitrust o‰cials have the feeling that some companies coming forward

and reporting a cartel could have been strategically withholding or distorting information,

even though leniency programs explicitly condition immunity on open, complete, candid,

and continued cooperation.

Of course, there may have been problems in the implementation of these rules. Never-

theless, the issue of how much and what type of information provided at the first and later

stages by a leniency applicant should be su‰cient to award immunity or rewards remains a

delicate and unsettled one. On one hand, with high-powered incentives like rewards for

whistleblowers one would think that a substantial amount of ‘‘hard evidence’’ should be

required to minimize the risk of facing plenty of ‘‘reward-hunters’’ reporting insignificant

or false/fabricated information. On the other hand, given the paucity of resources devoted

to antitrust policy and the large number of industries and procurements to monitor, even

very little, very ‘‘soft,’’ but truthful information can be extremely helpful in terms of cartel

deterrence. The simple but correct indication that there is a cartel in a given industry can

lead to a successful dawn raid and to detection and conviction of an unknown cartel. How

to be sure then that the first reporting party said it all? It could have judged it profitable to

leak as few morsels as necessary to obtain the first place in the leniency line, and concealed

or destroyed remaining evidence to reduce the probability of a real conviction.

Finally, a third issue I believe somewhat under-researched is the interplay between these

programs, the inevitable mistakes in courts’ decisions and the standards of proof chosen

by courts at various levels. Elsewhere I have argued that courts are likely to increase the
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ìíîïðîñð of proof when facing information reported in exchange for a reward, but also

that increasing sanctions against agents convicted for false reports is likely to have a deter-

rence e¤ect on false reporting that may neutralize the first force. These e¤ects depend in

turn on the strength of the sanctions against each type of wrongdoing, and the outcome

of this complex interaction may a¤ect in subtle ways the optimal design of antitrust law

enforcement policy against cartels.
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1. Those policies di¤er substantially across countries—for example, in their generosity and in their treatment of
firms reporting second. They are formalized and can be downloaded in many languages from the homepages of
the antitrust authorities that introduced them.

2. Rey (2003) o¤ers a thorough discussion of the importance of implementation and enforcement issues in anti-
trust, with particular focus on cartel deterrence and leniency program (see also Motta 2004). This survey comple-
ments Rey (2003) by o¤ering an update on the specific and fast growing literature on leniency and whistleblower
reward programs, and on the evidence that has started to become available.

3. The debate on antitrust has been followed at short distance by a smaller, parallel debate on the treatment of
whistleblowers in financial crimes, sparkled by the recent episodes of corporate mismanagement, from Enron to
Parmalat, and by the consequent introduction of the Sarbane-Oxley Act in the United States. See, for example,
Zingales (2004) and Friebel and Guriev (2005).

4. Lande (1983) discusses first examples of cartels whose social benefits counterbalance their social costs. Stiglitz
(1989) notes that investments in high product quality supply backed by reputation are worth only if there are
supracompetitive profits to win in the future. Fershtman and Pakes (2000), Kranton (2003), and Calzolari and
Spagnolo (2005) present dynamic models where reducing competition by fixing prices can be beneficial for both
producers and consumers.

5. This section may sound obvious and can perhaps be skipped by readers with a robust industrial organization
and/or dynamic games background, or that have read Stigler (1964) with due care. The section is, however, cru-
cial for other readers. My experience is that many economists (some top journal referees) brilliant in law and eco-
nomics but without industrial organization background have a hard time understanding the crucial peculiarities of
organized crime like cartels. So I take here the chance to discuss cartels as simply and clearly as possible.

6. This literature stems from Becker’s (1968) seminal contribution. Polisnky and Shavell (2000) o¤er an elegant
encompassing survey of this literature. See also Garoupa (1997), who, however, focuses mostly on why fines
should not always be maximal.

7. This is why, as cartels, most organized crime must take the form of—or be conducted within—long-term dy-
namic criminal relationships. As we know since Schelling (1960) and Friedman (1971), only in a dynamic environ-
ment can there be reactions and threats, credible punishment against partners that defect, accounted for. See Polo
(1995) for an economic analysis of internal cohesiveness and competition problems for criminal organizations.

8. In addition to these two constraints, there are a number of other conditions that must also be simultaneously
satisfied for a cartel to be viable, including that the cartel is able to prevent entry, achieve coordination, and es-
tablish internal trust (in section 7.3.2, I discuss how leniency can deter cartels by reducing internal trust, increasing
the perceived riskiness of such illegal collaboration).
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in this case can be less that 10 percent the minimal ‘‘Beckerian’’ expected fines that violate the participation
constraint.

10. The mot Divide et impera, of uncertain but ancient origin, describes Julius Cesar and other commanders’
strategy of breaking coalitions of enemies by striking advantageous deals with one or few of them. Nazi occupants
used rewards for ‘‘snitches’’ or a lenient treatment for them and their relatives to fight resistance in France and
Italy. More recently Saddam Hussein and his sons and some Al Quaeda terrorists have been located by the same
system.

11. The fact that leniency/information exchanges at the prosecution stage—namely after wrongdoers have been
discovered—have been ‘‘standard practice’’ for centuries is also witnessed by how natural it appeared to Albert
Tucker in 1950 to cast in terms of a Prisoner’s Dilemma story the strategic situation studied by Merrill Flood
andMelvin Dresher at the Rand Corporation in order to facilitate its understanding by a Stanford psychology class.

12. The misuse occurs when prosecutors and courts rely exclusively on a testimony obtained in exchange for le-
niency. A useful introduction to the drawbacks of this practice is at http://www.pbs.org/wgbh/pages/frontline/
shows/snitch/. Throughout the chapter I will assume that the party applying for leniency must report ‘‘hard infor-
mation’’ against his partners to obtain it, and that his testimony is only admitted when corroborated by ‘‘hard’’
pieces of evidence.

13. Schemes that reward whistleblowers with part of recovered funds have been used to reduce the cost of law
enforcement since thirteen-century England. Bounties for ‘‘wanted’’ criminals have been common in many di¤er-
ent countries and historical periods, and often did not distinguish between whether it was a gang member or an
innocent witness (or a bounty killer) to turn in the wanted.

14. Obvious mistakes in the implementation of these programs—particularly in terms of letting applicants reveal
information selectively, piece after piece, and in relying too much on them as witness rather than as sources of
‘‘hard information’’—have led in Italy to their practical downfall despite their demonstrated e¤ectiveness in the
fight against Mafia and terrorism.

15. Prosecution costs include, among other things, the budgets of involved courts and agencies plus the cost of
distortionary taxation required to finance them; the costs of prosecution/litigation not included in those budgets,
like the cost of defence lawyers, expert witnesses, and the time loss of their clients; the social costs of type I errors
in convictions of innocents; and the costs of imposing sanctions on (rightly or wrongly) convicted parties.

16. Again I am exaggerating a bit to clarify. Of course, there are other reasons to prosecute criminals, including
pursuing ‘‘justice,’’ which may directly produce utility in a society of justice-lovers, and o¤ering compensation to
victims. But the main motive is deterrence, and in case of cartels this objective appears even more critical.

17. Perhaps the strongest indication that US antitrust policy is having deterrence e¤ects (and that the EU policy is
not) is the observation that some recently uncovered international cartels chose to collude and meet in all markets
around the world but the US market (see Hammond 2004).

18. This is a conclusion of the only two econometric analyses of leniency programs I am aware of, for the Euro-
pean Union between 1996 and 2002.

19. One must be careful to separate really spontaneous reports by members of yet undetected cartels from (a)
reports when the DOJ is suspicious and may be about to start an investigation of the industry, e.g. because a car-
tel in that industry has been detected elsewhere, and (b) reports about a new cartel obtained by members of a
detected cartel under prosecution asked whether they have anything else to report (the ‘‘omnibus question’’). It
would be useful if the DOJ and other Antitrust Authorities could help out by providing more precise data on
this important issue.

20. I thank Gregory Werden for drawing my attention on this point. It would be nice to see these trade-o¤s ana-
lyzed formally.

21. Of course, the DOJ does have informal instruments to be lenient with a second cartel participant if it wishes
to. As will become clear in the remainder of this chapter, I am in favor of the US stricter winner-take-all
approach, with generous leniency and rewards but awarded only to the first applicant and only if enough infor-
mation is reported (or collected ex post with a secret microphone/camera). Not least, reducing sanctions to several
(possibly all) cartel members—as is possible in the European Union—besides reducing incentives to report first
(wait and report only if somebody else does it first may become the optimal strategy for cartel members that
would otherwise rush to report hoping not to arrive second or third with a winner-take-all program) tends to
reduce total fines paid by the cartel. Both e¤ects can substantially reduce deterrence, the very first objective of
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a�������� law, and if the positive e¤ect in terms of facilitating prosecution is not really dramatic (it may just consist
in a easier life for the Antitrust Authorities’ o‰cials), such generosity can end up increasing prosecution costs
(through the increased number of prosecuted cartels and sta¤ required) while reducing general deterrence (by
reducing expected sanctions), the worst that can happen.

22. The US program states that leniency can be awarded if either A) no investigation has been opened and ‘‘1. At
the time the corporation comes forward to report the illegal activity, the Division has not received information about
the illegal activity being reported from any other source;’’ or, independent of whether an investigation was opened,
B) ‘‘1. The corporation is the first one to come forward and qualify for leniency with respect to the illegal activity
being reported;’’ and ‘‘2. The Division, at the time the corporation comes in, does not yet have evidence against the
company that is likely to result in a sustainable conviction.’’ Moreover the US program requires that ‘‘the corpora-
tion reports the wrongdoing with candor and completeness and provides full, continuing and complete cooperation to
the Division throughout the investigation.’’ If it is discovered that some information was withheld by the reporting
firm, leniency will not be awarded and the behavior of the reporting firm will be considered an aggravating factor
(as in ‘‘Penalty Plus’’; see Hammond 2004).

23. Recent experimental work has shown how agents often behave far from how a rational homo economicus
might be expected to behave (e.g., see Camerer 2003). But if there is one field in law enforcement where rational
choice models are likely to be useful to capture important features of the problem, this is the analysis of corporate
crime, and in particular, of cartel deterrence. The pricing decision is typically a thought-over decision taken by
skilled, strategic, forward-looking managers. While these agents can also make mistakes, they are obviously
much less likely to make them regularly than less trained and calculating individuals.

24. The (1999) working paper version of this path-breaking paper is su‰ciently di¤erent from the published ver-
sion to be also worth reading.

25. This last conclusion is also due to the model’s assumption that antitrust enforcement costs are exogenously
given, do not enter social welfare, and cannot be traded o¤ against higher fines or more e¤ective leniency policies.

26. Allowing more agents to obtain leniency reduces deterrence by reducing the number of wrongdoers that must
pay the full fine, without having any countervailing positive e¤ects on detection and deterrence.

27. See Spagnolo (2000a, 2004) and Buccirossi and Spagnolo (2007a). The optimal policy, of course, also max-
imizes fines. High fines are now valuable not only because they reduce the expected value of collusive criminal
relations, as in Becker (1968) but also because they allow o¤ers of higher rewards to agents that self-report by
both financing the reward and preventing agents to exploit it (again, only if the reward is larger than the fines it
generates, agents could exploit the scheme by taking turns to report).

28. The reason is close to the logic of leniency: if agents know that they will not be fined for their past wrong-
doing when they defect from the collusive agreement, they are more prone to do so, and this makes such agree-
ments harder to sustain. The result is related to that of Cyrenne (1999). He finds that if Antitrust Authorities use
price wars as signals of the presence of a cartel, they can end up stabilizing cartels by increasing the strength of the
punishment phases (see also Harrington 2004). Relatedly, but di¤erently, Spagnolo (2004) shows that by prosecut-
ing firms that unilaterally defected from a cartel, Antitrust Authorities can end up stabilizing cartels by reducing
firms’ expected gains from unilaterally defecting.

29. A model by Fees and Walzl (2004a) also highlights the potential direct deterrence e¤ects of a leniency pro-
gram on multi-agent forms of crime like cartels. However, this model is static, and in the analysis the ability of
the criminal team to cooperate/collude under di¤erent law enforcement regimes is assumed rather than derived. It
is not clear therefore how its results can be interpreted relative to intrinsically dynamic and self-enforcing illegal
relationships like cartels and most other forms of organized crime.

30. However, as mentioned before, with full immunity or with su‰ciently generous fine reductions for the first
comer the defection strategy of undercutting the cartel and reporting weakly dominates those of simply undercut-
ting or reporting. It is unclear whether this result would survive taking the optimal defection into account.

31. The requirement that the reward paid to the first leniency applicant should not be larger than the sum of the
fines paid by convicted cartel members is not an ad hoc budget-balancing constraint, as some have claimed. It is
rather an endogenous constraint without which any reward system is doomed to fail in any real world situation
akin to the model: absent other sanctions than fines, if the reward is larger than the sum of the fines it generates,
there is the obvious risk that plenty of people will start building up fake or real cartels just in order to immediately
denounce them, cash the reward, pay the fines, and keep and share the positive di¤erence between the two.

32. According to Alford (2002), about half of all whistleblowers get fired, and many of them lose their homes,
and then their families too.
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33� See also Arlen’s (1995) comment in the same volume. A more recent law and economics analysis of this issue
is Depoorter and De Mot (2004); it formalizes a subset of the issues discussed by Howse and Daniels (1995).

34. Such rushes do not take place in Motta and Polo (2003) because in that model firms choose cooperatively
whether or not to report when an investigation is opened. The possibility of such noncooperative rushes to report
is the source of cartel deterrence in the models discussed in section 7.3.2 and 7.3.4, but such possibility never real-
izes along the equilibrium path because agents forecast it perfectly and in that case they do not start colluding in
the first place.

35. This model therefore produces equilibrium reports from cartels already under an investigation, as in Motta
and Polo (2003), but has no implications regarding equilibrium reports before detection, the focus of Spagnolo
(2000a, 2004), Ellis and Wilson (2001), and Aubert et al. (2004).

36. The model is dynamic and evaluates the deterrence e¤ects of leniency programs taking into account self-
enforcement constraints. It seems to focus, however, on a specific set of strategies (Enter cartel and self-report;
Enter cartel and not self-report; Not enter the cartel in the first place), and not to considering optimal defections
for cartel members, which at the interim stage appears again to be Undercut the cartel and Self-report. It would be
useful if the authors could extend their work to encompass optimal defections at all stages, or if future work
would verify whether and how their results change with optimal defections.

37. In Hammond’s words: ‘‘The real value and measure of the Individual Leniency Program is not in the number
of individual applications we receive, but in the number of corporate applications it generates. It works because it
acts as a watchdog to ensure that companies report the conduct themselves.’’ (Hammond 2004, p. 12). On this
issue, see also Mullin and Snyder (2005) and Buccirossi and Spagnolo (2007b).

38. The 10 percent of revenue rule was inspired by the EU cap of 10 percent of yearly revenue on antitrust fines.
However, EU fines would never be zero in the absence of a leniency program. The 10 percent revenue cap for EU
fines is relative to firms’ overall yearly turnover in all lines of business and geographical markets, while the EU
basic, minimum fine for horizontal cartels, independent of revenue, was for a long time 20 million euros. More-
over respect for the collusive price is considered an aggravating factor that increases the minimum fine. It is not
easy to envisage a market where, if a firm undercuts the cartel, other firms in the cartel have zero revenue for one
full year. Absent leniency policies, a firm with positive revenue that reports a cartel would be subject to a positive
fine. The multiplicity of equilibria in Standard would then disappear as after a defection reporting is dominated by
not doing it (and avoiding the fine), the outcome of Standard and Ideal would then most likely be similar and
Leniency would fare much worse than how depicted, like predicted by models discussed in section 7.3.3.

39. It is at least debatable whether one needs more or fewer words to support a decision when better information
is available. An inverse relation, more concise decisions when the evidence is very strong, appears at least as plau-
sible as the one postulated in the study.

40. However, this does not automatically imply that the European Union was wrong in awarding full amnesty to
overseas cartel members seeking amnesty in the European Union. In the absence of an international one-stop-
shop for leniency, when one international cartel member first applies for leniency in the United States, and then
later on in the European Union, the optimal thing to do for the European Union is to also award full leniency,
even if it already had information on that cartel from the DOJ’s investigation. Such a policy tends to encourage
self-reporting in the United States, and therefore facilitates the detection of international cartels in general.

41. The words ‘‘qui tam’’ come from Qui tam pro domino rege quam pro se ipso, which means ‘‘he who brings an
action on behalf of the king, as well as for himself.’’ The organized use of whistleblowers in law enforcement in
terms of qui tam seems to originate in thirteenth-century England, when, because of a lack of an organized police
force, English common law adopted various qui tam provisions in order to enforce the king’s laws. To make such
actions attractive, a bounty was paid to the private party who enforced the law. The founders of the United States
followed the English example and included qui tam provisions into most of the penal statutes enacted by the
Continental Congress, America’s first ruling body. On March 2, 1863, the False Claims Act, also known as the
‘‘Lincoln law,’’ was passed by Congress at the urging of President Abraham Lincoln, following the report of wide-
spread contractor fraud at the expenses of the Union Army. The law applied not only to military but to all gov-
ernment contractors.

42. In general, recoveries in cases declined by the DOJ fluctuate much more than those accepted and are also
much lower, which implies that sustaining and winning a case without the government’s support is very hard,
and/or the screening activity of the DOJ is precise in selecting most important cases.

43. See Festerling (2005b) for a first step in this direction.

Leniency and Whistleblowers in Antitrust 299



R���������

Abreu, D. 1986. Extremal equilibria of oligopolistic supergames. Journal of Economic Theory 39(1): 191–225.

Abreu, D. 1988. On the theory of infinitely repeated games with discounting. Econometrica 56: 383–96.

Acemoglu, D. 1995. Career concerns and cover-ups: A Dynamic Model of Collusion. Unpublished manuscript.
Department of Economics. MIT.

Alexander, C., and D. Rei¤en. 2004. Regret without detection: How leniency can deter corporate and organiza-
tional o¤ences. Unpublished manuscript. US Securities and Exchange Commission.

Alford, F. C. 2002. Whistleblowers: Broken Lives and Organizational Power. Ithaca: Cornell University Press.

Apesteguia, J., M. Duwfemberg, and R. Selten. 2004. Blowing the whistle. Mimeo. Universities of Arizona, Bonn,
and Navarra.

Aubert, C., W. Kovacic, and P. Rey. 2006. The impact of leniency programs on cartels. International Journal of
Industrial Organization 24: 1241–66.

Aumann, R. J., and L. Shapley. 1976. Long term competition: A game theoretic analysis. Unpublished manu-
script. Stanford University.

Beccaria, C. 1763. Dei Delitti e Delle Pene. Available at hhttp://www.filosofico.net/index024.htmi; available in
English as On Crimes and Punishments and Other Writings, edited by Richard Bellamy, New York: Cambridge
University Press, 1995.

Becker, G. 1968. Crime and punishment: An economic approach. Journal of Political Economy 76(2): 169–217.

Berentsen, A., E. Bruegger, and S. Loertscher. 2005. On cheating and whistleblowing. Economics Department,
University of Basel.

Bush, D., J. Connor, J. Hlynn, S. Ghosh, W. Grimes, J. Harrington, N. Hawker, R. Lande, W. Shepherd, and S.
Semeraro. 2004. How to block cartel formation and price-fixing. AEI Brookings Joint Center Brief amicus curiae
04-01, April.

Brenner, S. 2005. An empirical study of the European corporate leniency program. Unpublished manuscrtipt.
University of Berlin.

Brisset, K., and T. Lionel. 2004. Leniency program: A new tool in competition policy to deter cartel activity in
procurement auctions. European Journal of Law and Economics 17(1): 5–19.

Buccirossi, P., and G. Spagnolo. 2001. Leniency programs and illegal exchange: How (not) to fight corruption.
Working Paper in Economics and Finance 451. Stockholm School of Economics. Available at hwww.hhs.se and
www.ssrn.comi.

Buccirossi, P., and G. Spagnolo. 2006. Leniency programs and illegal transactions. Journal of Public Economics
90(6–7): 1281–97.

Buccirossi, P., G. Palumbo, and G. Spagnolo. 2005. Whistleblowers and financial fraud. Manuscript in progress.
Lear, Bank of Italy, and Stockholm School of Economics.

Buccirossi, P., and G. Spagnolo. 2007a. Optimal fines in the era of whistleblowers: Should price fixers still go to
prison? In V. Goshal, and J. Stennek, eds., The Political Economy of Antitrust. Amsterdam: Elsevier, ch. 4.

Buccirossi, P., and G. Spagnolo. 2007b. Corporate governance and collusive behhavior. In W. D. Collins, ed.,
Issues in Competition Law and Policy. Chicago: American Bar Association, Antitrust Section.

Calzolari, G., and G. Spagnolo. 2005. Reputation and collusion in procurement. Unpublished manuscript. Uni-
versity of Bologna and Stockholm School of Economics.

Cyrenne, P. 1999. On antitrust enforcement and the deterrence of collusive behavior. Review of Industrial Organi-
zation 14: 257–72.

Chen, J., and J. E. Harrington Jr. 2007. The impact of the cartel price path. In V. Ghosal and J. Stennek, eds.,
The Political Economy of Antitrust. Amsterdam: Elsevier.

Clarke, J. L., and S. J. Evenett. 2003. The deterrent e¤ects of national anticartellaws: Evidence from the interna-
tional vitamins cartel. Antitrust Bulletin 48(3): 689.

Cooter, D. R., and N. Garoupa. 2000. The virtuous circle of distrust: A mechanism to deter bribes and other
cooperative crimes. Berkeley Law and Economics Working Papers, article 13, vol. 2000 (Fall 2001).

300 Giancarlo Spagnolo



C������ J. 2003. Private international cartels: E¤ectiveness, welfare, and anticartel enforcement. Purdue Agricul-
tural Economics working paper 03-12. Available at hwww.ssrn.comi.

Depoorter, B., and J. De Mot. 2004. Whistle blowing. Berkeley Law and Economics working paper 13, vol. 2004.

Dworkin, T. M., and J. P. Near. 1997. A better statutory approach to whistleblowing. Business Ethics Quarterly
7: 1–16.

Ellis, C., and W. Wilson. 2001. Cartels, price-fixing, and corporate leniency policy: What doesn’t kill us makes us
stronger. Unpublished manuscript. University of Oregon.

Feess, E., and M. Walzl. 2004a. Self-reporting in optimal law enforcement when there are criminal teams.
Economica 71: 333–48.

Feess, E., and M. Walzl. 2004b. An analysis of corporate leniency programs and lessons to learn for US and EU
policies. Unpublished manuscript. Department of Economics, University of Aachen.

Festerling, P. 2005a. Cartel prosecution and leniency programs: Corporate versus individual leniency. Working
paper 2005-20. Aarhus University. Available at hftp://ftp.econ.au.dk/afn/wp/05/i.

Festerling, P. 2005b. International cartel prosecution. Unpublished manuscript. Aarhus University.

Felli, L. 1996. Preventing collusion through discretion. Working paper. London School of Economics.

Fershtman, C., and A. Pakes. 2000. A dynamic game with collusion and price wars. RAND Journal of Economics
31(2): 207–36.

Fiorentini, G., and S. Pelzman, eds. 1995. The Economics of Organized Crime. Cambridge: Cambridge University
Press.

Friebel, G., and S. Guriev. 2005. Earnings manipulation and internal incentives. CEPR discussion paper 4861.

Friedman, J. 1971. A noncooperative equilibrium for supergames. Review of Economic Studies 38(113): 1–12.

Gambetta, D., and P. Reuter. 1995. Conspiracy among the many: The mafia in legitimate industries. In G. Fior-
entini and S. Peltzman, eds., The Economics of Organised Crime. Cambridge: Cambridge University Press.

Glazer, M. P., and P. M. Glazer. 1991. The Whistleblowers: Exposing Corruption in Government and Industry,
New York: Basic Books.

Grossman, G. M., and M. L. Katz. 1983. Plea bargaining and social welfare. American Economic Review 73:
749–57.

Hamaguchi, Y., and T. Kawagoe. 2005. An experimental study of leniency programs. RIETI discussion paper
series 05-E-003.

Hammond, S. D. 2005. An overview of recent developments. In The Antitrust Division’s Criminal Enforcement
Program. Available at hhttp://www.usdoj.govi.

Hammond, S. D. 2004. Cornerstones of an e¤ective leniency program. US Department of Justice. Available at
hhttp://www.usdoj.gov/i.

Hammond, S. D. 2000. Detecting and deterring cartel activity through an e¤ective leniency program. Available at
hhttp://www.usdoj.govi.

Hammond, S. D. 2001. When calculating the costs and benefits of applying for corporate amnesty, how do you
put a price tag on an individual freedom? Available at hhttp://www.usdoj.govi.

Hammond, S. D. 2000. Fighting cartels—Why and how? Lessons common to detecting and deterring cartel activ-
ity. Available at hhttp://www.usdoj.govi.

Harrington, J., Jr. 2004. Cartel pricing dynamics in the presence of an antitrust authority. RAND Journal of Eco-
nomics 35(4): 651–73.

Harrington, J., Jr. 2005. Optimal corporate leniency programs. Journal of Industrial Economics, forthcoming.

Harsanyi, J., and R. Selten. 1998. A General Theory of Equilibrium Selection in Games. Cambridge: MIT Press.

Healy, P. H., and G. P. Krishna. 2003. The fall of Enron. Journal of Economic Perspective 17(2): 3–26.

Heyes, A. G. 2004. Whistleblowers and the regulation of environmental risk. Unpublished manuscript. Royal
Holloway, University of London.

Hinloopen, J. 2003. An economic analysis of leniency programs in antitrust law. De Economist 151(4): 415–32.

Leniency and Whistleblowers in Antitrust 301



H� !""#$ , J., and A. Soetevent. 2005. An experimental investigation of the e¤ects of leniency programs for anti-
trust enforcement. Unpublished manuscript. University of Amsterdam and ENCORE.

Howse, R. L., and R. Daniels. 1995. Rewarding whistleblowers: Costs and benefits of an incentive-based compli-
ance strategy. In R. Daniels and R. Morck, eds., Corporate Decisionmaking in Canada. Calgary: University of
Calgary Press, 1995.

Innes, R. 1999. Remediation and self-reporting in optimal law enforcement. Journal of Public Economics 72(3):
379–93.

Innes, R. 1999. Self-policing and optimal law enforcement when violator remediation is valuable. Journal of
Political Economy 107(6): 1305–25.

Kaplow, L., and S. Shavell. 1994. Optimal law enforcement with self-reporting of behavior. Journal of Political
Economy 102(3): 583–606.

Kobayashi, B. 1992. Deterrence with multiple defendants: An explanation for ‘‘unfair’’ plea bargains. RAND
Journal of Economics 23(4): 507–17.

Kobayashi, B. 2004. Antitrust, agency and amnesty: An economic analysis of the criminal enforcement of the
antitrust laws against corporations. Unpublished manuscript. George Mason University School of Law.

Ko¤man, F., and J. Lawaree. 1996. A prisoner’s dilemma model of collusion deterrence. Journal of Public Eco-
nomics 59: 117–36.

Kornhauser, L. A., and R. L. Revesz. 1994. Multidefendant settlements under joint and several liability: The
problem of insolvency. Journal of Legal Studies 23.

Kovacic, W. 2001. Private monitoring and antitrust enforcement: Paying informants to reveal cartels. George
Washington Law Review 69: 766–97.

Kranton, R. E. 2003. Competition and the incentive to produce high quality. Economica 70: 385–404.

Landes, W. M. 1983. Optimal sanctions for antitrust violations. University of Chicago Law Review 50(2): 652–78.

Leppamaki, M. 1997. An economic theory of collusion, blackmail and whistle-blowing in organisations. PhD
thesis. London School of Economics.

Malik, A. 1993. Self-reporting and the design of policies for regulating stochastic pollution. Journal of Environ-
mental Economics and Management 24(3): 241–57.

Motchenkova, E. 2004. E¤ects of leniency programs on cartel stability. Center discussion paper 2004-98. Tilburg
University. Available at hwww.ssrn.comi.

Motchenkova, E., and R. van der Laan. 2005. Stricness of leniency programs and cartels of asymmetric firms.
Center discussion paper 2005-74. Tilburg University. Available at hwww.ssrn.comi.

Motta, M., and M. Polo. 1999. Leniency programs and cartel prosecution. Working paper. European University
Institute.

Motta, M., and M. Polo. 2003. Leniency programs and cartel prosecution. International Journal of Industrial
Organization 21(3): 347–79.

Motta, M. 2004. Competition Policy: Theory and Practice. Cambridge: Cambridge University Press.

Mullin, W. P., and C. M. Snyder. 2005. Targeting employees for corporate crime and forbidding their indemnifi-
cation. Working paper. George Washington University. Available at hwww.ssrn.comi.

OECD. 2002. Fighting Hard Core Cartels: Harm, E¤ective Sanctions and Leniency Programmes. Paris.

OECD. 2003. Hard Core Cartels: Recent Progress and Challenges Ahead. Paris.

OECD. 2005. Cartels: Sanctions against Individuals. DAF/COMP39.

Polinsky, M., and S. Shavell. 2000. The economic theory of public enforcement of law. Journal of Economic
Literature 38: 45–76.

Polo, M. 1995. Internal cohesion and competition among criminal organisations. In G. Fiorentini and S. Peltz-
man, eds., The Economics of Organised Crime. Cambridge: Cambridge University Press.

Reinganum, J. F. 1988. Plea bargaining and prosecutorial discretion. American Economic Review 78(4): 713–28.

Rey, P. 2003. Towards a theory of competition policy. Ch. 3. In M. Dewatripont, L. P. Hansen, and S. J. Turn-
ovsky, eds., Advances in Economics and Econometrics: Theory and Applications, Eight World Congress. Cam-
bridge: Cambridge University Press.

302 Giancarlo Spagnolo



S%&'(()*+, T. 1960. The Strategy of Conflict. Cambridge: Harvard University Press.

Selten, R. 1965. Spieltheoretische Behandlung eines Oligopolmodells mit Nachfragentragheit. Zeitschrift fur die
gesamte Staatswissenschaft 12: 201–324.

Spagnolo, G. 2000. Optimal leniency programs. FEEM Nota di Lavoro 42.00, Fondazione ENI ‘‘Enrico Mattei,’’
Milan. Available at hhttp://www.ssrn.com and http://www.feem.it/i.

Spagnolo, G. 2000. Self-defeating antitrust laws: How leniency programs solve Bertrand’s paradox and enforce
collusion in auctions. FEEM Nota di Lavoro 52.00, Fondazione ENI ‘‘Enrico Mattei,’’ Milan. Available at
hhttp://www.ssrn.com and http://www.feem.it/i.

Spagnolo, G. 2004. Divide et impera: Optimal leniency programs. CEPR discussion paper 4840. Available at
hwww.cepr.org and www.ssrn.comi.

Spagnolo, G. 2005. Cartels criminalization and their internal organization. In M. Schinkel, K. J. Cseres and F. O.
W. Vogelaar, eds., Remedies and Sanctions in Competition Policy: Economic and Legal Implications of the Ten-
dency to Criminalize Antitrust Enforcement in the EU Member States. London: Edwar Elgar.

Spratling, G. R. 1998. The corporate leniency policy: Answers to recurring questions. Presented at ABA Meeting,
Antitrust Section. Available at hhttp://www.usdoj.gov/atr/public/speeches/1626.htmi.

Spratling, G. R. 1999. Making companies an o¤er they shoudn’t refuse. Available at hhttp://www.usdoj.gov/atr/
public/speeches/2247.htmi.

Stigler, G. J. 1964. A theory of oligopoly. Journal of Political Economy 72(1): 44–61.

Stiglitz, J. 1989. Imperfect information in the product market. In R. Schmalensee and R. Willig, eds., Handbook
of Industrial Organization, vol. 1. Amsterdam: Elsevier, pp. 771–847.

Schroeder, D., and H. Silke. 2005. Requests for leniency in the EU: Experience and legal puzzles. In M. Schinkel,
K. J. Cseres, and F. O. W. Vogelaar, eds., Remedies and Sanctions in Competition Policy: Economic and Legal
Implications of the Tendency to Criminalize antitrust Enforcement in the EU Member States. London: Edwar
Elgar.

Tokar, S. 2000. Whistleblowing and corporate crime. Unpublished manuscript. European University Institute.

Van Barlingen, B. 2003. The European Comission’s leniency notice after one year of operation. Competition
Policy Newsletter 2: 16–21.

Werden, G. J., and M. J. Simon. 1987. Why price fixers should go to prison. Antitrust Bulletin 32: 917–37.

Zingales, L. 2004. Want to stop corporate fraud? Pay o¤ those whistle-blowers. Washington Post (Outlook
Section), January 19, p. B2.

Leniency and Whistleblowers in Antitrust 303


