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Abstract
It is often claimed that rewards for whistleblowers lead to fraudulent reports, but for 
several US programs this has not been a major problem. We model the interaction 
between rewards for whistleblowers, sanctions against fraudulent reporting, judicial 
errors, and standards of proof in the court case on a whistleblower’s allegations and 
the possible follow-up for fraudulent allegations. Balancing whistleblower rewards, 
sanctions against fraudulent reports, and courts’ standards of proof is essential for 
these policies to succeed. When the risk of retaliation is severe, larger rewards are 
needed and so are tougher sanctions against fraudulent reports. The precision of the 
legal system must be sufficiently high, hence these programs are not viable in weak 
institution environments, where protection is imperfect and court precision low, or 
where sanctions against false reporting are mild.
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1 Introduction

Discovering crimes by eliciting already existing information from witnesses 
or accomplices may be—at least in some circumstances—more effective than 
searching for new information through costly investigations. This is why most 
legal regimes in history have had implicit or explicit forms of incentives for 
whistleblowers. However, explicit and structured financial incentives for whistle-
blowers, while increasingly popular in the US, are viewed with skepticism in 
Europe (see Nyreröd & Spagnolo, 2021).1 Disagreement in the policy debate 
touches many aspects, but one argument frequently put forward by opponents 
of such schemes is that they are rendered ineffective by the many false reports 
that a prospect of a reward will prompt.2 This, however, does not seem to have 
been a major issue in the US, where the agencies administering some of these 
schemes argue that they are game-changers that dramatically increase detection 
rates.3 Indeed, the long and successful US experience with the False Claim Act 
demonstrates that the potential problems engendered by the risk of false reports 
can be addressed. The risk that high-powered incentives lead to many fabricated 
accusations can be controlled directly through more severe sanctions against def-
amation, perjury and information fabrication.4 It could also be controlled by the 
adoption of a stricter standard of proof by courts that evaluates information com-
ing from witnesses who stand to gain from a conviction, an effect that may offset 
the reward-driven incentive to forge information, at the cost of a lower conviction 

1 While an informed critical attitude is always useful, the origin of some of the skepticism from Euro-
pean regulatory authorities is less clear. For example, in 2014 the Bank of England’s Prudential Regula-
tion Authority and the Financial Conduct Authority wrote a joint Note (BoE-PRA and FCA 2014) for the 
UK parliament offering widespread but rather unsubstantiated criticism of financial incentives to whistle-
blowers, neglecting all the empirical evidence available from the US experience (see again Nyreröd & 
Spagnolo, 2021).
2 For example, Howse and Daniels report that “it is often claimed that the prospect of large awards 
to whistleblowers provides an incentive for employees to fabricate claims of wrongdoing for personal 
profit.” (1995, p.540). According to a recent report by Transparency International, “Employers’ repre-
sentatives have been reluctant to publicly welcome the bill and have claimed it may open them to reputa-
tional damage and false or malicious claims.” (2013, p. 54). A report by the law firm DLA Piper (2015) 
on whistleblowing also stresses the risk of “malicious or unfounded allegations” against employers. 
Analogous concerns are expressed in the above-mentioned 2014 note by the Bank of England.
3 For example, in her speech at the Garret Institute in April 2015, Mary Jo White, the SEC Chairman, 
argued with respect to the SEC’s whistleblower awards program, established by the Dodd-Frank Act in 
2010, that: “The program, while clearly still developing, has proven to be a game-changer.” According to 
the SEC, many hints and successful enforcement actions have already been linked to the whistleblower 
reward program.
4 Some suggest that this is indeed how this problem is avoided in the US, although additional provisions 
may be needed in other institutional settings. For example, Amanda Rose (2014) writes: “While it is 
unlikely that the WBP will produce many tips that are outright fabrications (the requirement that whistle-
blowers submit their tips under penalty of perjury, as well as the requirement that the SEC bring a cov-
ered action based on the tip before a bounty may be awarded, seems a sufficient guard against this), the 
lure of a large bounty could motivate individuals to view honest conduct as suspicious.” (2014. p. 1283)
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rate.5 Alternatively, it could be controlled by lowering or capping the rewards for 
whistleblowers. Moreover, the accuracy of the legal system is likely to play an 
important role. The interesting question is how to combine these tools to design 
an effective program.

In this paper we tackle this question. We develop a model that focuses on the 
interaction between financial rewards for whistleblowers, sanctions for reporting 
false/fabricated information (perjury, defamation), judicial errors, and standards 
of proof in two court cases: one based on a whistleblower’s allegations and a 
potentially consequent one against a whistleblower accused of fraudulent report-
ing false/fabricated information. We use the model first to shed light on the trade-
offs involved and to characterize an effective whistleblower program, i.e. a pro-
gram that minimizes the occurrence of illegal behavior.

Our results show that to design an effective reward program it is crucial to find 
an appropriate balance between the reward offered to successful whistleblowers 
and the sanctions against those convicted for knowingly reporting false informa-
tion. Given other parameters, a balanced ratio between these two parameters is 
the crucial tool that can lead to an effective program, suggesting that sufficiently 
severe sanctions against whistleblowers convicted of forging information are nec-
essary in order to compensate for large rewards.

When taking into account retaliation from employers and the fact that protec-
tion from retaliation is necessarily incomplete (not all forms of retaliation can 
be observed by a court), we show that there is a minimum size of the reward, 
below which whistleblowing will not take place at all, independent of the ratio 
mentioned above. In these cases, the reward must substantially exceed the sanc-
tion imposed on a mendacious whistleblower the more so the larger the risk that a 
firm will retaliate and the weaker the whistleblower protection.

The choice of the standard of proof is also crucial. Given the level of accu-
racy, an overly strict standard of proof, with very few false positives and therefore 
many false negatives, induces potential whistleblowers to never report and the 
firm to always commit wrongdoing. Similarly, when the standard of proof is too 
low, the many false positives induce potential whistleblowers to always blow the 
whistle, whether or not the firm is guilty, again leading to more illegal acts. The 
standard of proof must therefore be chosen with due care to avoid turning these 
schemes into failures.

Improving courts’ accuracy—which reduces both types of error—is the only pol-
icy with unambiguously positive effects in terms of relaxing the constraints for a 

5 The expectation of a sizable tightening of the standard of proof applied by courts when hearing testi-
monies from financially rewarded whistleblowers appears to be one reason why officials in the Antitrust 
Division of the Department of Justice (the institution that works so effectively with the False Claim Act) 
recently opposed a proposal to introduce a whistleblower reward program in antitrust (see, e.g. GAO 
2011). This is a somewhat strange concern for the case of cartels, because these involve many firms and 
several individuals in each firm. Rewards could be awarded to one (innocent) informed individual who 
reports a cartel, only to detect new cartels. Then many other individuals, such as the leniency appli-
cants that are not rewarded, can continue testifying in court, as is the case today. This concern may make 
sense, instead, for frauds and other crimes where there are not as many other non-rewarded individuals 
that could be called to witness.
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whistleblower reward scheme to be effective. From a short-run perspective (in which 
the level of accuracy of the judiciary cannot be modified), our results imply that 
whistleblowing reward schemes are useful instruments only when the court system 
is sufficiently precise, and that they are not likely to perform as one would hope in 
environments with weak institution, where court precision is low.

The rest of the paper unfolds as follows. In Sect. 2 we discuss the related litera-
ture. Section 3 presents the baseline model and Sect. 4 the related results. Section 5 
considers two separate and potentially different trials: one where the firm is judged 
for illegal behavior, and another where the employee is judged for filing a false case. 
Section 6 briefly concludes.

2  Related literature

Informal discussions on the costs and benefits of rewarding whistleblowers finan-
cially abound but despite the relevance of the issue and the lively policy debate, 
with extremely divided views across the Atlantic, there has been little formal eco-
nomic analysis.6 The first formal economic analyses of rewards programs are those 
on accomplice-witness whistleblowers. Spagnolo (2004) and Aubert et  al. (2006) 
emphasize the significant additional deterrence effects these schemes may bring 
about, arguing strongly for their introduction, but also highlighting their possible 
adverse effects when ill-designed, on firms’ behavior, turnover, the incentives for 
innovation and cooperation, and how to minimize them. Friebel and Guriev (2012) 
study rewards for innocent whistleblowers on accounting management (e.g. over-
statement of financial results) highlighting that besides deterring such unlawful 
behavior they may also have negative effects on firms’ productive efficiency by lim-
iting the ability to give managers high powered incentives. Felli and Hortala-Vallve 
(2016) show how whistleblower rewards can be used as a tool to prevent collusion 
or blackmail on the part of members of a hierarchical structure. Piccolo and Immor-
dino (2016) study leniency programs against organized crime and find that when a 
boss can design complex internal rules that reward his agents based on the quality 
of the information they can disclose, the legislator must rely on rewards to induce 
agents to report information. The most recent theoretical analysis, and the closest 
to our paper, is Givati (2016). It studies whistleblower rewards in a stylized model 
where reporting employees bears an exogenous personal cost, and where the reward 
generates an exogenous risk of false reports. It finds a non-monotonic relationship 
between the size of the personal cost and the optimal reward, so that if the cost is 
too large, a reward should not be offered, and the crime should not be deterred. An 
analogous non-monotonic relationship is found between the exogenous risk of a 

6 The costs and benefits of rewarding whistleblowers have been discussed informally in, for example, 
Howse and Daniels (1995). A highly influential article in the Washington Post by Zingales (2004) argued 
strongly in favor of rewarding whistleblowers who uncover financial fraud, as is currently happening at 
the SEC. Kovacic (2000) argued in favor of introducing these schemes in antitrust. There is an extensive 
legal literature on whistleblower rewards, recently surveyed in Engstrom (2016).
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false report and the size of the reward, such that if the risk of a false report is too 
large, no reward should be offered to avoid false reports. It also shows that when the 
exogenous risk of a false report is small, whistleblowing dominates policing as a law 
enforcement strategy.

The model of Givati (2016) does not consider what happens after a whistleblower 
loses the case and is sued by the employer for fraudulent reporting. That is instead 
the core part of our model that allows us to endogenize the incentive for false reports 
created by rewards, and to show how it can be counterbalanced by appropriate sanc-
tions against fraudulent reporting (for defamation in reality), offering an explanation 
for the very few cases of fraudulent reports observed within whistleblower reward 
programs in the US (Nyreröd & Spagnolo, 2021). The analysis of the complete 
game also allows us to characterize the subtle role played by the standard of proof 
and the importance of courts’ accuracy for the effectiveness of a whistleblower 
reward program.7

On the empirical side
The first ‘classic’ systematic empirical study of reward programs for whistle-

blowers is Dyck et  al. (2010). The authors investigate empirically who blows the 
whistle on corporate fraud by assembling and analyzing data on all reported fraud 
cases in large U.S. companies between 1996 and 2004. They find that in sectors 
where whistleblower rewards are available through the False Claim Act, like the 
health industry, fraud is uncovered thanks to employees blowing the whistle in 41% 
of cases. This percentage falls to 14% in industries in which whistleblower’s rewards 
are not available, a high statistically significant difference.

A number of empirical studies and reports from US agencies followed this paper, 
confirming the ability of whistleblower rewards to substantially increase detection 
and deterrence of corporate wrongdoing and to bring in the tax-payer’s coffer mul-
tiples of their administrative costs, with little problems of false reporting. Nyreröd 
and Spagnolo (2021) survey these studies in detail. Here, we mention a few more 
recent studies that are not included in this survey.

Amir et al. (2018) explore the effects of the introduction of a whistleblower hot-
line and reward program in Israel in February 2013. The introduction of the pol-
icy was concurrent with a large media campaign attracting attention to the hotline 
with the intention to boost the awareness and therefore the deterrence effects of the 

7 Somewhat less related is Heyes and Kapur (2009), examining theoretically how regulators should 
respond to whistleblowers’ tip-offs, but assume that monetary rewards are not present and focus on alter-
native psychological theories of why they blow the whistle in the absence of financial incentives to do it.
 Mechtenberg et  al. (2017) study the possibility that even whistleblower protection is abused by low 
productivity employees to postpone termination by filing fraudulent claims, suggesting that it may be 
efficient to let protection only start after the court has judged on the whistleblower’s claim. It assumes, 
however, that judicial proceedings are instantaneous, so that firms cannot retaliate against whistleblow-
ers while the court case is ongoing (many years in many countries); and that whistleblowers cannot be 
punished for filing fraudulent claims (although innocent firms will have a significant probability of win-
ning in court against them, and all the resources and incentives—disciplining other employees—to pur-
sue fraudulent whistleblowers as harshly as possible). We conjecture that in their model more realistic 
assumptions would lead to different results and policy prescriptions.
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program. They found a significant increase in tax collections after the hotline was 
introduced in sectors where there is a high risk of tax avoidance.

Wiedman and Zhu (2018) study the deterrent effects of Dodd–Frank’s whistle-
blower provisions by examining their impact on aggressive financial reporting in 
US firms. They measure aggressive reporting using the absolute value of abnormal 
accruals, and find a significant reduction in abnormal accruals (approximately 11%) 
following the introduction of Dodd–Frank’s whistleblower rewards program. They 
also show that reductions in aggressive reporting are greater for firms with weaker 
internal reporting programs where employees are more likely to blow the whistle 
directly at the SEC, as internal reporting is less likely to take place.

Raleigh (2020) tests the effectiveness of Dodd–Frank’s whistleblower provi-
sions on reducing insider trading by corporate insiders—a form of violation widely 
regarded to be more difficult to detect than corporate-level fraud. He finds that for 
a sample of firms that lobbied against Dodd–Frank’s whistleblower provisions, the 
profitability of insider purchases is significantly reduced post Dodd–Frank relative 
to the profitability of other insiders. Similar results are obtained for insiders within 
firms with weak internal whistleblower programs, who are more likely to be sensi-
tive to the new regulation, and for other analyses of insider transactions. The broader 
finding is that whistleblowers are an effective deterrent of insider trading, and a 
highly valuable resource for uncovering this hard-to-detect illegal activity.

Lastly, a particularly thorough study by Leder-Luis (2020) empirically measures 
the costs and benefits of whistleblower rewards under the False Claim Act. The 
empirical analysis pairs whistleblower filings and allegations with large samples of 
Medicare claims data from 1999–2016, allowing to measure the benefits in terms 
of specific deterrence of selected whistleblower cases, the public costs of whistle-
blowing, and its effects on patient health. To measure deterrence effects, he conducts 
several case studies of large settled whistleblower lawsuits and analyzes their effects 
on Medicare claims and spending. The results suggest that, for the four case studies, 
the specific deterrence value of whistleblower cases exceeded $18 billion in the first 
5 years. This figure ignores the potentially very large additional benefits in terms of 
general deterrence. Of course, efficiency considerations also need to consider costs, 
such as expenditures by federal agencies overseeing and contributing to litigation, 
and private costs of attorneys. He uses federal budget data reports and estimates that 
total public spending for the whistleblower program was a mere $108.5 million in 
2018, confirming that whistleblower rewards have an enormous return on invest-
ment for the taxpayer, even disregarding their general deterrence effects.

On the experimental side
The difficulties linked to the measurement of undetected illegal behavior make 

this field one where laboratory experiments can be a very useful complement. 
Studies on rewards for innocent whistleblowers, i.e. bystanders or employees not 
involved with the crime, focused more on their motivation than on their effects on 
crime. For example, Breuer (2013) studies the effects of rewards for whistleblowers 
in a laboratory experiment on tax evasion and finds a strong positive effect on sub-
jects’ willingness to blow the whistle, little sign of crowding out of non-monetary 
motivation, and a significant fall in tax evasion. Stikeleather (2016) runs an experi-
ment framed as a corporate theft scenario and finds a significant increase in the rate 
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of internal whistleblowing when monetary rewards are granted. Schmolke and Uti-
kal (2016) study the frequency of whistleblowing generated by rewards, fines for not 
blowing the whistle, as well as whether, and how, the enforcing authority is affected 
by the whistleblower’s report. Butler et  al. (2017) study the interaction between 
monetary rewards, the visibility of the crime reported, and public image concerns 
of the whistleblowers. Most relevant for us, both studies find that, controlling for 
other factors, monetary rewards are very effective in increasing the probability of 
whistleblowing.

 A second strand of the experimental literature on whistleblower rewards looks 
at situations where one of the parties of a potential or actual illegal transaction/rela-
tionship is offered amnesty (if the illegal action occurred) and a monetary reward for 
blowing the whistle and reporting the illegal transaction/relationship to law enforc-
ers. The focus of this literature is on the effects of offering a reward to whistleblow-
ers on crime deterrence. For example, Apesteguia et  al. (2007) study rewards for 
whistleblowers in an experiment on illegal cartel formation and find that whistle-
blower bonuses do not reduce market prices relative to the “no incentives” treat-
ment, although they produce the highest likelihood of whistleblowing. In a repeated 
game version of an analogous leniency experiment where subjects had more occa-
sions to experiment and learn the subtleties of the strategic environment, Bigoni 
et al. (2012) find that rewards for blowing the whistle (funded through the fines paid 
by others) led to very high reporting rates and rapidly to full collusion deterrence, 
as predicted by the theory developed in Spagnolo (2004). A strong effect of whistle-
blower rewards on the deterrence of illegal transactions is also found in a recent 
lab experiment on bribery by Abbink and Wu (2017). There, the possibility for one 
party to obtain amnesty and a (modest) monetary reward when blowing the whistle 
has a strong deterrence effect on isolated illegal transactions, although the effect of 
repeated relationships is more limited (but still positive).

Beyond economics, there is an extensive literature on whistleblowing in the areas 
of law, sociology, psychology, business, and public administration that we can-
not cover here (see surveys in Engstrom 2016; Miceli & Near, 1992; Miceli, et al., 
2008).

3  The baseline model

Consider a simple game between a firm that chooses whether to act legally or ille-
gally, and an employee who, after observing the firm’s choice, can decide to file a 
case against the firm or to remain silent.

Undetected illegal behavior yields a random monetary return � , distributed on 
the support (0,+∞) with cumulative distribution function H(�) and probability den-
sity function h(�) . If the employee blows the whistle (either against a guilty firm or 
against an innocent firm), a trial takes place without loss of generality with prob-
ability 1 and may end up with a right or a wrong verdict. Let 0 be the normalized 
profits of the honest firm that is not convicted and the payoff of the employee when 
he does not file a case, F the monetary sanction faced by a convicted firm, R the 
reward the employee gets in case of a successful filing, and f the sanction imposed 
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on an employee who is convicted of fabricating information. Whistleblowers are 
subject to various forms of retaliation, many of which cannot be covered by whistle-
blower protection laws where these are present (for instance, slowing down career 
progression, delayed promotions, or blacklisting/lack of offers from other firms in 
the industry). We address this issue explicitly by introducing the possibility of retali-
ation measured by a parameter P, the punishment a whistleblower is subject to when 
the reported entity retaliates.8

Two errors may occur at the end of the trial: a false positive and a false nega-
tive. We indicate with �p the probability of wrongful conviction of an innocent firm 
(false positive) induced by the standard of proof prescribed to courts for this situa-
tion by the current legal system; and with �n the probability of wrongful acquittal of 
a guilty firm (false negative) under the same system. Following the contributions by 
Kaplow (2011a, b, 2012) we shall also assume 𝛼�

n
(𝛼p) < 0 and 𝛼i ∈ [0, �̄�] with �̄� <

1

2
 

and i = p, n . Note that setting the probability of conviction of an innocent firm �p 
automatically determines the probability of acquittal of a guilty firm �n(�p) . This 
assumption captures the idea that it is not possible to reduce type 1 error without 
increasing type 2 error, holding overall accuracy constant.9

We also assume that the employee gets the reward R if the firm is convicted, and 
the sanction f if the firm is acquitted. Therefore �p also represents the probability 
that the reward is paid to an employee who files a false claim, and �n(�p) represents 
the probability that the employee is sanctioned when he files against a guilty firm.

The timing of the baseline game is as follows: 

t = 1  The return from undetected illegal behavior � materializes. The firm decides 
whether to commit the illegal act or not. Once the illegal act is committed, 
the game proceeds to the next stage.

t = 2  The employee, knowing if an illegal act has been committed or not, decides 
whether to file a claim (false or otherwise).

t = 3  The trial uncertainty resolves and sanctions are imposed.

The solution concept is subgame perfect Nash equilibrium.
All players are risk-neutral, so that sanctions can be interpreted as the monetary 

equivalent of the imprisonment terms, fines, damages, and so forth, to which the 
criminals expose themselves. We also assume the following tie-breaking condition. 

8 This parameter can also be interpreted as the inverse of the degree of whistleblower protection allowed 
by a legal system, with P = 0 being the (unlikely) case of perfect protection from retaliation.
9 Let us clarify how Kaplow (2011a) formally specifies the relationship between �p and �n . He assumes 
that there is a set of evidence produced when an agent (a firm) is scrutinized. This evidence is repre-
sented by a variable x, a signal of the underlying act. The densities and cumulative distribution functions 
for x are given by gj(x) , assumed to be positive, and Gj(x) , where j = I,∅ refers to a firm that has com-
mitted an illegal act or none respectively. Suppose that the evidence threshold is set at some x̂ , meaning 
that sanction F is applied if and only if the value of the signal x exceeds x̂ . Since Gj (̂x) denotes the proba-
bility that the signal falls below the threshold, it follows that �n (̂x) = GI (̂x) while �p (̂x) = 1 − G∅(̂x). 
Inverting the function �p (̂x) implies a value of x̂ and hence of �n (̂x) . Accordingly, we can also define an 
implicit function for �n that will be denoted �n(�p). Finally, using the definitions of �i we have 
�

�

n
(�p) =

d�n

d�p
= [d�n∕dx̂]∕[d�p∕dx̂] = −[gI (̂x)∕g∅(̂x)] which is negative.
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A1 When the employee is indifferent between blowing the whistle and remaining 
loyal to the firm, he chooses the latter option.

For the purposes of this paper, a whistleblower program is described by a quadru-
ple (R, f , �p,P) . In what follows, we will take all of these items and the monetary 
sanction F as given, and focus on the equilibrium behavior of firms (choosing to 
engage in illegal activity or not) and potential whistleblowers (choosing to allege 
illegal activity or not). We then characterize the set of these instruments that makes 
the program effective, i.e. that minimizes the occurrence of illegal activity, referred 
to as the crime rate.

4  The benchmark

In order to solve the model, suppose that (along the equilibrium path) the firm has 
committed an illegal act. Then, the employee will file a case if and only if

where G ≡
f+P

R−P
 . If, instead the firm has not committed an illegal act, then the 

employee will file a false claim if and only if

where uI and uL are the employee’s expected utility in each subgame. Note that

are the odds of success, defined as the ratio of the probability of success over the 
probability of failure, from filing a case with and without merit, respectively. More-
over, SI > 1 > SL because 𝛼i <

1

2
. Then, depending on the design of the whistle-

blower program (R, f , �p,P) there are only three possible cases. In the first case, 
the employee always blows the whistle (this is the case if SI > SL > G ). In the 
second case the employee blows the whistle only when the firm misbehaved (i.e. 
SI > G ⩾ SL ). Finally, the employee never blows the whistle if G ⩾ SI > SL.

Going backward, we now characterize the firm’s decision to commit an illegal act. 
The firm’s profit from committing an illegal act is � if the employee does not blow 
the whistle and � − F(1 − �n(�p)) otherwise. Instead, profits from behaving legally 
are 0 if the employee does not blow the whistle and −F�p otherwise. Next, note that 
if SI > SL > G , the employee always blows the whistle, and the firm decides to act 
illegally or not by comparing � − F(1 − �n(�p)) and −F�p. In this case, the crime is 
committed if and only if the return exceeds the following threshold

uI = (1 − 𝛼n(𝛼p))R − 𝛼n(𝛼p)f − P > 0 ⇔

(1 − 𝛼n(𝛼p))

𝛼n(𝛼p)
> G,

uL = 𝛼pR − (1 − 𝛼p)f − P > 0 ⇔

𝛼p

1 − 𝛼p
> G,

SI ≡
(1 − �n(�p))

�n(�p)
and SL ≡

�p

1 − �p
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which is increasing in the firm’s sanction F and in the probability of conviction of 
an innocent firm ( �p ) whenever increasing false positives decreases false negatives 
more than proportionally ( 𝛼�

n
(𝛼p) < −1).10 If instead SI > G ⩾ SL, the employee 

blows the whistle only when the firm misbehaves and the firm decides to act ille-
gally or not by comparing 0 and � − F(1 − �n(�p)). In this second case, the crime is 
committed if and only if the return on the crime exceeds the following threshold

which is increasing in the firm’s sanction F and in the probability of conviction of 
an innocent firm �p. Finally, if the employee never blows the whistle ( G ⩾ SI > SL ), 
the firm will always commit the illegal act since 𝜋 > 0. Putting together our findings 
above, we get a complete characterization of the (subgame perfect) equilibrium of 
our model and the chracterization of an effective program.

Proposition 1 If SI > SL > G , the employee always blows the whistle and the crime 
rate is

which is decreasing in the firm’s sanction F and in the probability of conviction of 
an innocent firm �p whenever 𝛼�

n
(𝛼p) < −1.11

If SI > G ⩾ SL, the employee blows the whistle only when the firm misbehaves 
and the crime rate is

which is decreasing in the firm’s sanction F and in the probability of conviction of 
an innocent firm �p.12

Finally, if G ⩾ SI > SL , the employee never blows the whistle and the crime rate 
is 1.

Hence, the program is effective if and only if SI > G ⩾ SL.

� ≡ F(1 − �n(�p) − �p),

�̄� ≡ F(1 − 𝛼n(𝛼p)),

Pr[� ⩾ �] = 1 − H(F(1 − �n(�p) − �p)),

Pr[𝜋 ⩾ �̄�] = 1 − H(F(1 − 𝛼n(𝛼p))) ,

10 Clearly, when ��

n
(�p) ⩾ −1, increasing false positives will decrease false negatives less than propor-

tionally resulting in a decrease of �.
11 When ��

n
(�p) ⩾ −1, increasing false positives will increase the crime rate.

12 Since, for simplicity, we are assuming that firms will only be prosecuted if a whistleblower reports 
incriminating information/files a claim against them, in the specific cases we will of course have �i

p
= 0 

when in situation i the whistleblowers never file claims against innocent firms, and �j
n = 1 when in situ-

ation j whistleblowers never file claims against a guilty firm either. The comparative statics on the error 
probabilities is possible because it is on the legal system’s parameters �p(�n) , not on the probability in 
each specific case.



421

1 3

European Journal of Law and Economics (2021) 51:411–431 

Recall that SI and SL are the odds of success, defined as the ratio of the prob-
ability of success over the probability of failure, from filing a case with and with-
out merit, respectively. Then, the area where the probability of successfully filing 
a case is larger than G—both following legal and illegal behavior by the firm—
represents whistleblower programs that induce an employee to file a case against 
all firms including honest ones. In this area the firm decides to misbehave (or not) 
depending on the sanction F and on the errors which may occur at the end of the 
trial. The area where the probability of successfully filing a case is larger than 
G following illegal behaviors—but is smaller for legal ones—represents whistle-
blower programs such that employees denounce guilty firms and the firm behaves 
legally when the firm’s sanction F and the probability of conviction of an inno-
cent firm �p are sufficiently high. Finally, if the probability of successfully filing 
a case is always smaller than G,  the program never provides an incentive to file a 
case, so that the firm always acts illegally.

A few comments are in order. For the sake of simplicity, consider first the case 
in which the firm is not allowed to retaliate against whistleblowers i.e. P = 0 , so 
that G = f∕R.

First, it is clear that rewards for honest whistleblowers and sanctions against 
dishonest ones must be strictly related. The danger of fixing the wrong combina-
tion of these two policy parameters is disrupting the entire program. In the case 
that the incentive structure of the program is such that the employee always acts 
against the firm, and even more so in the opposite case, firms may as well act ille-
gally, counting on a defective policing and judiciary system.

Second, for very low values of f, the range of rewards, R, that lead to an effec-
tive program is very narrow, but it gets larger and larger as long as f increases. 
A corollary of proposition 1 is that (if P = 0 ) a sufficient condition to be in case 
2, is to set R = f  . One would think that when the reward is a percentage of a 
firm’s illicit gain plus monetary fines, as in some actual programs, then a mon-
etary sanction for a mendacious whistleblower, which is constrained by his per-
sonal wealth, may be insufficient to balance the incentives. Then, a high-powered 
bounty program could call for criminal sanctions against a whistleblower that 
files a fraudulent claim. On the other hand, our model is stylized and should be 
properly interpreted: accounting for standard decreasing marginal value of money 
and loss aversion a monetary fine much smaller than the reward can be sufficient 
to balance incentives.

Third, notice that SI and SL depend on �p and �n . Therefore, the accuracy of the 
legal system and the standard of proof are important policy instruments

Standard of proof. The choice of the burden of proof that has to be met to con-
vict a firm is extremely important to make the program work. To see this, consider 
that increasing the standard of proof will decrease �p and increase �n . This choice 
would determine a lower value for both SI and SL, making it less likely that the 
employee files a case. In other words, an imperfect setting of the burden of proof 
could change the program from one where employees always blow the whistle to 
one where they never do (or vice versa), missing the area in which the program is 
effective.
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We have also to bear in mind that the burden of proof is on the plaintiff and thus, 
to some extent, on the whistleblower. Therefore, if the standard of proof is increased, 
the whistleblower will bear higher costs to successfully apply to the program as she 
has to provide evidence with a stronger probative value. This may be implicitly cap-
tured in our model by considering R as the reward net of all the costs the whistle-
blower bears. Hence, an increase in the standard of proof implies both a lower value 
for both SI and SL and a lower value of R. This strengthens our previous conclusion.

Accuracy. Even if whistleblower programs are seen as a mechanism to elicit 
information that would not be available otherwise, courts must not rely only on 
information provided by relators. Whistleblowers programs have to be seen as com-
plements to other interventions that improve the accuracy of the judiciary system. 
As explained by Kaplow (2011b), accuracy determines the overall error rate of the 
legal system, whereas the burden of proof dictates how to divide the errors between 
the two types. This also shows that a whistleblower program may prove very dan-
gerous if it is introduced in countries where, due to corruption or to an inefficient 
system, the performance of courts is unsatisfactory. Indeed, investments made to 
improve the accuracy of the system will decrease the probability of one type of error 
(e.g. �p ) without increaing the probability of the other error type (e.g. �n ) and, pos-
sibly, decrease the probability of both types of error. This will make SI and SL move 
apart ( SI increases and SL decreases), increasing the probability that the whistle-
blower program is effective.

Let us now summarize, by way of a thought experiment, why the accuracy of the 
legal system and the standard of proof are important dimensions to take into account. 
Assume that SI > SL > f∕R and that the f/R cannot be modified. Then, we are in 
the area where the employee always blows the whistle. Suppose that we can only 
change the burden of proof to switch to the first-best scenario where SI > f∕R ⩾ SL 
so that the employee blows the whistle only when the firm misbehaves. Imagine 
now a reduction in the probability of conviction of an innocent firm �p, then SL will 
decrease going in the right direction. However, decreasing the probability of a false 
positive will increase the possibility of a false negative, so that SI will also decrease. 
Therefore, depending on the relative speed at which SL and SI decrease, we might 
enter the worst-case scenario, i.e. f∕R ⩾ SI > SL, where the employee never blows 
the whistle and the crime rate is maximal. However, this worst-case scenario could 
be avoided by improving accuracy—for instance by decreasing �pwithout increasing 
�n(�p)—so that the change in the burden of proof is counterbalanced by an overall 
improvement in the judicial system. It is interesting to note that making courts’ deci-
sions more accurate may have different impacts depending on whether the invest-
ments lead to a reduction in the probability of false negatives or in the probability of 
false positives. This can be shown graphically.

 Figures  1 and 2 describe the impact of improving the accuracy of the judici-
ary on the effectiveness of the whistleblower program. Figure  1 assumes that the 
probability of a false negative remains the same, so that SI remains constant, and 
shows how SL changes as we improve the judicial system and lowers the probability 
of false positives. Since the whistleblower program is effective if G lies between 
SI and SL , the distance between the two curves identifies the range of values that G 
can take for an effective program. This distance increases as the accuracy of courts 
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improves. In the diagram, we depict the distance between SI and SL when �p is 0.4 
and when �p is 0.3. The figure also shows that the marginal return of a reduction 

Fig. 1  Effect of a decrease in the probability of false positives

Fig. 2  Effect of a decrease in the probability of false negatives
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in the probability of false positives is decreasing, so that this policy intervention 
becomes progressively less relevant.

Figure 2 depicts the effect of investments in the judicial system that leads to a 
decrease in the probability of false negatives, keeping the probability of false posi-
tives constant. Again, the distance between the two curves identifies the range of 
values in which G must fall to have an effective program. This range increases as 
courts become more accurate as shown in the figure, for �n equal to 0.4 and 0.3. 
However, in this case the marginal return of lowering the probability of false nega-
tives is increasing and the policy intervention becomes progressively more effective. 
Of course, this is not enough to conclude that any investment should aim at improv-
ing the accuracy of courts so that the occurrence of false negatives decreases, as we 
do not know if the relative cost of achieving a lower probability of false negatives is 
high or low compared to the cost of improving the accuracy of the system in relation 
to false positives.

Consider now the case in which P > 0. Although most of our previous remarks 
are still valid, there is one important difference. In the previous discussion, we 
argued that the rewards for honest whistleblowers and the sanctions against dishon-
est ones need to be balanced. The absolute value of rewards for filing a merit case R 
and the sanction for filing one without merit f were not determinative, but the ratio 
between the two was crucial. This result is due to the lack of any personal costs from 
blowing the whistle for the employee. More realistically, we now observe that there 
will never be reporting if the reward R is not sufficiently larger than the expected 
punishment P, since otherwise the employee’s expected utility from filing a case 
will always be negative. Indeed, the sufficient condition that guarantees an effec-
tive program requires a combination of reward and sanction such that G = 1 . How-
ever, this entails R = f + 2P , so that, if P > 0 , the reward must exceed the sanction 
imposed on a mendacious whistleblower, the more so the larger is the risk that a 
firm will retaliate against the relator whenever turned in and whenever the protection 
provided to whistleblowers is weak. This result proves that the whistleblower legis-
lation that has been enacted in many European countries, whose limited purpose is 
to protect whistleblowers from retaliatory measures, is inadequate and cannot lead to 
an effective program.

5  Criminal versus administrative trial

Until now, we have assumed that there is only one trial where either the firm is con-
victed for illegal behavior, or the employee is convicted for filing a false case (e.g. 
fabricating information). In reality, of course, there would be two separate processes, 
and there is the possibility that neither the firm nor the employee is convicted. Com-
plicating the model by considering the two separate and potentially different trials 
does not dramatically affect our previous conclusions, but it allows us to study how 
different combinations of efficiency/precision of the legal system in the two trials 
affect the performance of whistleblower schemes.
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As before, let 0 be the profits of the honest firm that is not convicted and the 
payoff of the employee when he does not file a case, � the profits of undetected ille-
gal behavior, F the monetary sanction faced by a convicted firm, and R the reward 
the employee gets in case of a successful filing, net of any personal costs. Again, 
two errors may occur at the end of a trial: a false positive and a false negative. We 
continue to indicate with �p the probability of conviction of an innocent firm (false 
positive) and with �n(�p) the probability of acquittal of a guilty firm (false negative). 
We assume that the employee gets the reward R if the firm is convicted. If the firm is 
acquitted, a second trial takes place.

This second trial is against the whistleblower, accused of fabricating false infor-
mation and, as with the first trial, may lead to two types of error: a false positive 
with probability �p , the probability that an innocent whistleblower is convicted; and 
false negative with probability �n(�p) , the probability of acquittal of a whistleblower 
who filed a false claim fabricating information. If the employee is convicted in this 
second trial, he faces a sanction denoted with f. Also for the second trial we assume 
that 𝛽 �

n
(𝛽p) < 0 and 𝛽i ∈ [0, 𝛽] with 𝛽 <

1

2
 and i = p, n. Moreover, we assume that �p 

and �p are independent.13

We consider the more general case in which the firm can retaliate against the 
employee imposing a harm P. The case with no retaliation can be obtained by sim-
ply setting P = 0 . As mentioned before, the parameter P can also be interpreted as 
the (inverse of) the protection that the program is able to guarantee to employees 
that are willing to cooperate with the enforcers. We can follow the same steps as in 
the two previous sections to identify the conditions that would induce the employee 
to file a case. If the firm acts illegally, the employee blows the whistle if

whereas he files a case when the firm acts legally if

where u2I and u2L are the employee’s expected utility in each subgame that now 
includes two trials. We have to note that, given the assumptions on �i , GL > GI . 
Hence, again there are three possible cases. First, the employee always files a case 
if SL > GL. Note that this condition implies that SI > GI . In the second case, the 
employee never files a case; this occurs if SI ⩽ GI , which implies SL < GL . Finally, 

u2I = (1 − 𝛼n(𝛼p))R − 𝛼n(𝛼p)𝛽pf − P > 0 ⇔ SI ≡
(1 − 𝛼n(𝛼p))

𝛼n(𝛼p)
>

𝛽pf + P

R − P
≡ GI ,

u2L = 𝛼pR − (1 − 𝛼p)(1 − 𝛽n(𝛽p))f − P > 0 ⇔ SL ≡

𝛼p

1 − 𝛼p
>

(1 − 𝛽n(𝛽p))f + P

R − P
≡ GL,

13 Note that this assumption does not imply that the probability of conviction of a whistleblower is inde-
pendent of the outcome of the first trial. On the contrary, we assume that a trial against the whistleblower 
occurs only if the firm is acquitted in the first trial. Hence, the probability of conviction of the whistle-
blower if the firm is acquitted is trivially higher than the probability of conviction of the whistleblower 
if the firm is convicted. At the end of this section we briefly discuss the possibility that a correlation 
between the accuracy of the two trials exists.
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the employee blows the whistle only against a firm that acted illegally if SI > GI and 
SL ⩽ GL.

These conditions are summarized in the following proposition.

Proposition 2 The employee always blows the whistle if SL > GL and the crime rate 
is

which is decreasing in the firm’s sanction F and in the probability of conviction of 
an innocent firm �p whenever 𝛼�

n
(𝛼p) < −1.14

The employee blows the whistle only when the firm misbehaves if SI > GI and 
SL ⩽ GL and the crime rate is

which is decreasing in the firm’s sanction F and in the probability of conviction of 
an innocent firm �p.

Finally, the employee never blows the whistle and the crime rate is 1 if SI ⩽ GI.

Hence, the program is effective if and only if SI > GI and SL ⩽ GL.

Of course, proposition 2 is a generalization of proposition 1. Hence, we can make 
some final remarks on the basis of the results described in this proposition. First, we 
have to note that the simple sufficient conditions for an effective program discussed 
in the previous section are no longer valid. However, in this more general case we 
can exploit the fact that SI > 1 > SL to identify a similar sufficient condition. Indeed, 
the whistleblower program induces an optimal behavior by the employee if GI ⩽ 1 
and GL ⩾ 1 . Solving the first inequality, we obtain R ⩾ 2P + �pf  , whereas the sec-
ond inequality is satisfied if and only if R ⩽ 2P + (1 − �n(�p))f  . Hence, the suffi-
cient condition to obtain the desired behavior from the employee is:

A whistleblower program can be described by the following policy parameters 
(R, f , �p, �p,P) which identify the available policy instruments: (1) the reward offered 
to the whistleblower that helps to uncover an illegal corporate act; (2) the sanction 
imposed on the whistleblower who fabricates information; (3) the accuracy of the 
judiciary in deciding on the allegations made against either the firm or the whistle-
blower; (4) the standard of proof that is required in the two trials to convict either 
the firm or the whistleblower; (5) the level of protection granted to whistleblowers 

Pr[� ⩾ �] = 1 − H(F(1 − �n(�p) − �p)),

Pr[𝜋 ⩾ �̄�] = 1 − H(F(1 − 𝛼n(𝛼p))),

(1)2P + (1 − �n(�p))f ⩾ R ⩾ 2P + �pf .

14 Again when ��

n
(�p) ⩾ −1, increasing false positives will increase the crime rate.
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against possible retaliations by firms. We can now describe how the various policy 
instruments affect the effectiveness of the program, as defined in this paper.

Let us start with their impact on SI and SL . These odds depend only on �p and �n . 
Therefore, as already said in the previous section, the only relevant policy instru-
ments are the accuracy of the legal system and the standard of proof. Investments 
made to improve the accuracy of the system may decrease both �p and �n . This will 
make SI and SL move apart ( SI increases and SL decreases), increasing the probabil-
ity that the whistleblower program is effective. As discussed in the previous section, 
such an investment has a particularly strong impact if it lowers the probability of 
false negatives in the first trial. In contrast, increasing the standards of proof that 
have to be met to convict a firm will decrease �p and increase �n . This choice would 
determine a lower value for both SI and SL, making it less likely that the employee 
files a case.

Moving to GI and GL , we note that all the policy instruments are relevant. Their 
impact on the effectiveness of the program is described in the following table. The 
first column identifies the policy choices concerning the elements that describe the 
whistleblower program in our model. The second column describes the impact of 
these choices on GI and GL and the third column highlights whether some specific 
conditions must hold to have the impact defined in the second column. In reading 
the table, one has to bear in mind that a policy choice improves the effectiveness of 
the program if, ceteris paribus, it decreases GI and/or increases GL . Hence, policy-
makers should be aware that interventions that have an impact on GI and GL of the 
same sign must be fine-tuned to improve the program.

The results reported in the table show that, in general, the various policy instruments 
must be handled with care as they might lead to a policy that is either too generous 
to the potential whistleblower or not generous enough. The only policy instrument 
that has an unambiguous impact on the incentives of the whistleblower is improving 
the accuracy of the judiciary, which makes it more likely that the employee blows 
the whistle only when the firm misbehaves. However, this is true only if the program 
provides a reward and some form of protection against possible retaliations such that 
the net payoff a successful whistleblower receives is positive.

Now, we may wonder whether, as discussed before for the trial against the firm, 
also in the trial against the alleged mendacious whistleblower, this policy is particu-
larly effective if it reduces the probability of false negatives. A simple inspection of 
the definition of GI and GL reveals that this is not the case. Indeed, both GI and GL 

������������ �������� GI���GL ����������

IncreaseR Both decrease always

Increasef Both increase always

Improve accuracy

(decrease 𝛽pand/or𝛽n)

GIdecreases

GLincreases
R > P

Increase standard of proof

(decrease𝛽pand increase𝛽n)
Both decrease always

Improve protection

(decreaseP)
Both decrease always
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are linear functions of �p and �n and the absolute value of their slope is the same (i.e. 
f

R−P
 ). Hence, the marginal impact of investments that improve the accuracy of the 

courts is the same independently of whether they decrease the probability of false 
negatives or the probability of false positives.

Note also that changing the different policy instruments listed above entails dif-
ferent social costs. Increasing the accuracy of the judiciary, in particular, is the 
most direct way to improve the effectiveness of whistleblower rewards (and of the 
legal system in general), but as many countries have experienced, it is difficult, and 
requires the investment of substantial real resources. Increasing possible non-mone-
tary sanctions for fraudulent whistleblowers (jail), if present, will also entail invest-
ing real resources and additional social costs. Instead, monetary fines and rewards 
are welfare neutral transfers, and their change does not require real resources. 
Rewards are typically self-financing, paid as a fraction of the fines and recoveries 
they generate (so they do not even bring about the distortion from taxation typical of 
public funds). Similarly, changing the standard of proof in these court cases does not 
require consuming real resources. Therefore, there is an ‘efficiency ranking’ in terms 
of which policy tools to use. First monetary fines, rewards and standards of proofs 
should be optimized. Only after doing this, if not sufficient, other steps should be 
taken. However, our analysis shows that even if fines, rewards and standards of 
proofs are the most efficient instruments their effectiveness is not straightforward 
and that, if not properly designed, they can generate undesirable outcomes.

Remark In the previous analysis we made the simplifying assumption that the prob-
ability of conviction of an innocent firm is independent of the probability of convic-
tion of an innocent whistleblower. However, it is possible that mendacious employ-
ees will be more likely to be convicted for fabricating false evidence when courts 
are more able to avoid false positives in the first trial. This means that (1 − �n) is 
positively correlated with (1 − �p) , which in turn implies that �p and �n are also posi-
tively correlated. If this is the case, the results summarized in the previous table 
still hold but with an interesting twist. Indeed, changing the standard of proof or 
the accuracy of the first trial has spillover effects on the second one. Specifically, 
an investment to improve the accuracy of the first trial by decreasing (both �p and) 
�n will also affect the second trial by decreasing the probability of acquittal of a 
whistleblower who filed a false claim, i.e., decreasing �n (a positive spillover). Simi-
larly, increasing the standards of proof that have to be met to convict a firm will 
decrease �p (and increase �n ) affecting also the second trial through an increase in 
�n (a negative spillover). In other words, a positive correlation between errors in the 
two trials would confirm our main insight that the only policy instrument that has 
an unambiguously positive impact on incentives is improving the accuracy of the 
judiciary.
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6  Conclusion

Financial incentives for corporate whistleblowers are at the center of a heated 
debate, as US enforcement agencies have been increasingly reliant on them, while 
their European counterparts appear wary of introducing them. One argument that 
is often raised by opponents of these incentives is that they will lead to an increase 
in fraudulent reports based on false or fabricated information that, in the end, will 
reduce the effectiveness of enforcement. Fraudulent claims, however, do not seem 
to have been a major problem for at least some of the US agencies. One plausible 
explanation is that, in a sufficiently accurate legal system, fraudulent claims based 
on false or fabricated information have a sizable probability of failing, possibly also 
because the standard of proof is raised when a whistleblower expects a reward; and 
the whistleblowers that brought the claims can then be taken to trial for perjury or 
defamation. To shed light on this hypothesis, we present a model of the interaction 
between rewards for whistleblowers, sanctions for maliciously reporting fabricated 
information, judicial errors, and standards of proof in two court cases - one based 
on a whistleblower’s allegations, and a subsequent one against the whistleblower 
for possibly false accusations. We use the model to show that an appropriate bal-
ance between the reward offered to successful whistleblowers, the sanctions against 
whistleblowers convicted for fabricating information, and the courts’ standards of 
proof is essential for whistleblower policies to succeed.

When the risk of retaliation against whistleblowers is severe, higher rewards are 
needed for the program to be effective, and even more severe sanctions against dis-
honest whistleblowers become necessary. An implication of this is that the preci-
sion of the legal system must be sufficiently high for these programs to be viable at 
all. This suggests that these schemes should not be introduced in weak institutional 
environments, where protection from retaliation is typically less effective and the 
precision of the legal system is typically low.
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