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Summary

The objective of this thesis is to create a whistleblower policy that stimulates honest potential whistleblowers whilst discouraging dishonest whistleblowers. Focus is on the situation in the Netherlands. 

Many researchers have argued that the existing whistleblower policies are insufficient as  effective incentives for whistleblowing are lacking. These studies typically focus on means for rewarding whistleblowers or punishing the offenders.

This study also focuses on increasing the incentives for potential whistleblowers, but allows to achieve this in an indirect manner by changing ‘the rules of the game’. 

A simple game theoretical model is used to derive effective incentives. Key is to fundamentally change the perceptions of the potential whistleblower on the question 'what will happen next?'.

It becomes apparent that the threat of collusion amongst the accomplices plays a crucial role in deterring whistleblowing. Utilising game theory, the whistleblowing-induced dilemmas facing the accomplices in the reported wrongdoing can be modelled. It then becomes clear how to discourage collusion against the whistleblower. Key is the prospect of a penalty reduction for confessing accomplices.  

A whistleblowing policy is offered, applicable to the situation in the Netherlands, that allows an implementation of the game-theoretically derived incentives.

Penalty reduction is implemented into the whistleblower policy in two alternative ways: First, an independent institution decides the level of penalty reduction for the confessing accomplices.

Second, the confessing accomplices can decide their desired penalty reductions and the independent institution accepts those who requested the lower penalty reductions as confessors. This is method is similar to the 2nd price sealed-bid auction, where bidders reveal their true value of the good. 

However, when examining collusion in auctions, it is shown that a 1st price sealed-bid auction might be more appropriate on this issue.
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1 Introduction

Whistleblowing has been defined as ‘the disclosure by organization members (former or current) of illegal, immoral, or illegitimate practices under the control of their employers, to persons or organizations that may be able to effect action’.
 
These malpractices can vary from corruption, mismanagement, illegal activities or any other wrongdoing that are taking place within the organization, and involve two primary parties: the wrongdoer and the whistleblower.
 

These revelations could be exposed either to those who are in a position of authority inside the organisation, a situation referred to as internal whistleblowing, or to a person or entity outside the organisation, called external whistleblowers. In the Netherlands, internal whistleblowing is currently the most common type of whistleblowing.

Furthermore, there are potential whistleblowers: those who know about the wrongdoings, but have not taken any action to expose it.

1.1 Function and motives of whistleblowers 
In society there is some controversy about the morality of whistleblowing. Some 

view whistleblowers as noble characters, willing to sacrifice personally and professionally to expose organizational practices that are wasteful, fraudulent, or harmful to the public safety;  Others suggest that whistleblowers are, by and large, disgruntled employees who maliciously and recklessly accuse individuals they feel have wronged them in order to attain their own selfish goals.
 This study classifies the first type as honest whistleblowing, while the other type is considered dishonest whistleblowing, in which whistleblowers are driven by the desire to discomfort the organisation that they work for, and therefore punishment motivated.
Although whistleblowers may threaten the organization's authority structure and functioning, they may also enable to correct practices that may harm organization stakeholders by implementing changes and calling attention to organisational problems, that can lead to the  criminal indictment and conviction of perpetrators of wrongdoing.

Whistleblowers posses this ability, as they can be characterised as agents who possess private information about malpractising issues in an organisation.
As the (potential) whistleblower has access to private information, it can decrease moral hazard which arises from information asymmetry between principal and agent, and the fact that the principal cannot perfectly monitor the agent while the agent has incentives that he may use to pursue his own interests at the expense of the organisation.
As a result, whistleblowers monitor the agents on behalf of the principal, reducing the pursuing of the own interests of the agents at the expense of the company and secondly, whistleblowers can reduce the divergent objectives and incentives between principal and agent, as it works as a deterring effect. 

Furthermore, as public information is not sufficient to detect malpractices, the people that are meant to audit and monitor (e.g. auditors or other external parties), are insufficient and lacking in revealing wrongdoings.

Some even argue that, because whistleblowers posses private information, whistleblowing is the most effective way to challenge fraud.
 

Not only society or governments can benefit from whistleblowing, e.g. when detecting fraud or corruption, but also the companies can gain from it as whistleblowing can be the only way that information about issues such as rule breaking, criminal activity, cover-ups and fraud can be brought to management's attention before serious damage is suffered, and therefore can provide a valuable early warning system which can save lives, money and reputations.

As a result, whistleblowers can reduce business crime, better protect and inform the consumers (whistleblowers create more transparency in businesses) and promote confidence in business.

On the other hand, whistleblowers can also make mistakes and cause considerable harm to someone who is wrongfully accused, or can disrupt a workplace by speaking up.

Although whistleblowers in the Netherlands who exposed various severe malpractices and their speaking up resulted into (indirect) social and/or financial benefits, most of them were worse off after revealing the malpractices.
 

As a result, the cost of potential whistleblowers to speak up is significant resulting in declining motives for whistleblowers. 

Above reasons show it is worth investigating what options are available to get more whistleblowers to speak up. As the likelihood for an employee to overcome the hurdles for blowing the whistle is dependent on a variety of factors (which will be discussed later in this chapter), this study starts with the explanation of why the current Dutch whistleblower policy is viewed as insufficient.
1.2 Current problems with Dutch whistleblower policy

Current Dutch policy is designed on self-regulating policies of organisations, in which organisations can choose their own policy, that best fits them. 
Besides this, all potential whistleblowers have the obligation to first report internally within the organisation. Combining these two factors, current policies are primarily intended to stimulate the internal reporting rather than to protect whistleblowers in any way.
 
In practice, this often lead to questioning the suitability of this internal procedure of Dutch whistleblowers, and resulted in external whistleblowing by reporting the wrongdoing to the media or court.

The current situation in the Netherlands has highlighted the following problems:

Setting the example: 

Previous and current whistleblowers outcomes have set a poor example for potential whistleblowers and have resulted in the lack of motivation of potential whistleblowers to reveal wrongdoings. Trust in good outcomes has evaporated as potential whistleblowers doubt a good arrangement will be set up.

Anonymity/Confidentiality: 

The lack of anonymity has caused a dilemma for whistleblowers: Whistleblowers may want to hide their identities in order to avoid retaliation, that becomes a real threat when anonymity is lost. This threat discourages the potential whistleblower as speaking up is no longer in his own interest. On the other hand, staying anonymous holds the risk of losing the effectiveness of the reporting, and might even hinder the investigation (often there has to be a witness that speaks up, to get prove of the malpractices).
 

Freedom of speech versus obligation of secrecy: 

There are no clear rules or norms were the distinction lies between freedom of speech and obligation of secrecy. This is causing whistleblowers to face a moral dilemma:

The ethical debate on whistleblowing concerns the conflict between duties to the public/general interests and with it the right to political free speech, and the duty of loyalty to the organization where one works.
 As this moral dilemma is a subjective matter, it can make it more difficult for whistleblowers to speak up as anyone can interpret the matter differently.
Also, many firms have implemented a secrecy clause in an employee’s contract. The extent and nature of this forced secrecy can influence the whistleblowers motivation to speak up.
Protection: 

The whistleblower protection offered is in many cases insufficient. This is closely related to the lack of anonymity and the corresponding fear of retaliation. 

It is not uncommon that whistleblowers get fired, are demoted, discover that their pension claims are in danger, cannot find a job anywhere else, and become penniless or on welfare. 
A University of Chicago study determined that although whistleblowing is the best tool for fighting corporate fraud, amongst whistleblowers whose identity was revealed, 82% of them were either forced from their position or had to quit under duress.

Punishment of offenders:

The sanctioning system should send the right messages, sanctioning offenders and people who block information or harass the whistleblower. However, following a report on a malpractice, the people in charge of the companies or people responsible for wrongdoings are often still in the same position. Also, auditing is often soft in its follow up. 
Phillipps argues that incidents reported through to the whistleblowing system must be followed up and corrective action taken where necessary to demonstrate the benefit of the system and encourage further reporting of misconduct.

The perception that nothing will be done about a reported wrongdoing may contribute to the potential whistleblower not to speak up. 
All too often, actual or threatened whistleblower disclosure may lead business to

divert resources to deny or to cover up an unwelcome disclosure and to seek retribution,

dismissal and further cover up.

Internal reporting obligation: 

The internal reporting obligations stated in Code Tabaksblat (discussed in chapter two), can create an obstacle for potential whistleblowers. The wrongdoings can be swept under the carpet and anonymity can be diminished.

Own interests versus general interests: 

Whatever is in an agent’s interest need not coincide with the best interest of the organisation. Whistleblowing can be effective for the organisation as it can increase efficiency, but when the agent’s own interests decline because of it, potential whistleblowers will think twice before speaking up. 

Time span of a case: 

Whether it is an internal whistleblowing case or an external one, the whistleblower procedure often takes a long time span. The length of the Dutch whistleblowing case Spijkers has even stretched up to 23 years and is still in progress (see chapter two).
The prospect of long procedures reduces the chance of potential whistleblowers to speak up as whistleblowers might not afford such a long time span.
Dependency on others: 

The authorities or institution that deal with the cases of the whistleblowers should be independent in order to judge fairly. However, often this is not the case and other interests do play a role. 

Also the power of whistleblowers play a role: Near et al discuss the power theory in which resource dependence (when the whistleblower possesses valuable resources, such as unique expertise or experience, the organization is less powerful than when the whistleblower lacks such resources) affects the whistleblowers’ power.

Thus, the whistleblower's effectiveness in producing the desired changes depends partly on the power he or she possesses in the organization.

Accessibility & procedures: 

The difficulty in accessing the appointed person or institution also influences the behaviour of potential whistleblowers: Potential whistleblowers should know whom to, how to, and what information to disclose.

Also, there should be as few barriers as possible. So no bureaucratic paperwork or lines of spokespersons, but also not just a single spokesperson that is not always available: Several different channels through which employees can report misconduct ensures potential whistleblowers that they can make a report using the channel that suits them.
 

Secondly, the lack of information on how the whistleblower procedure works and on what to expect, is a barrier for potential whistleblowers. One would like to know what one is up against and be familiar with its procedures. Unclear procedures or ignorance about the procedure causes potential whistleblowers to stay silent.

1.3 Importance of collusion 

The above problems with the current Dutch whistleblower policy shows it does not function properly and that a change in policy is needed. Most studies on whistleblowing address the topic in a general manner and have focused on one or more of these (interacting) criteria.

Many studies, such as the Dutch IVA Tilburg study, has focussed on many of these variables to examine reasons to speak up, their environment, internal versus external reporting, the consequences, the influence of business culture on whistleblowing, the protection of whistleblowers and punishment of the offenders.

Also, some argue there should be an independent disclosures office where whistleblowers can reveal their information anonymously and where rewards can be determined.
 This can be explained as employees feel more comfortable about reporting misconduct to an independent party who is not in any way related to the organisation or the party or parties involved in the misconduct.

Others suggest that a whistleblower policy should be designed like the American whistleblower policy in which the court system deals with all problems arising from whistleblowing.

However, these studies ignore the issue of collusion: A secret agreement between two or more individuals for a fraudulent or deceitful purpose, especially to defeat the course of law.

Evidently, collusion will only be supported if the cost of deviating is higher than the benefit.

The issue of collusion is also prominent in examples of the Dutch whistleblowers (see next chapter), where the reports of whistleblowers show that the offenders tend to approach the whistleblower in collusive alliances instead of acting individually. 

There can be horizontal or vertical collusion, and often networks play an important role to achieve sustainable collusion. On the other hand, the networks are not homogenous, so it might be difficult to align all diverse interests.

Through collusion, organisational misbehaviour (any intentional action by members of organizations that violates core organizational and/or societal norms
) occurs, where agents violate the codes of conduct of the organisation by breaking agreed rules. Naturally, this involves risk. When the colluding agents get caught they risk penalties. To reduce risks and protect their mutual interests, colluding parties need to restrict the access of outside parties to the information concerning their private dealing, but also need to confront the constraints posed by the organizational environments in which they operate.

There are several theories explaining why one chooses to become a wrongdoer.

The fraud triangle distinguishes three main reasons: (1) incentives or pressures (employees have an incentive or are under pressure), (2) opportunities (circumstances exist because of the absence of controls, ineffective controls, or the ability of management to override controls) and (3) rationalizations or attitudes (those involved are able to commit wrongdoings. Some individuals possess an attitude, character, or set of ethical values that allow them to knowingly and intentionally commit a dishonest act”).

Zahra explains how social antecedents trigger incentives for collusion in malpractices, resting on the idea of “cultural deviance”: Humans tend to conform to the norms of their group, and crime results only when a subgroup’s norms conflict with those of the larger society regarding

the definition of what is or is not criminal behaviour.
 

Others say wrongdoers are often motivated by either a generous compensation plan with stretch targets for short-term results or a pressurized environment where failure is not an option.

Also, there tends to exist a ‘business culture’ that does condone malpractices when there are sufficient numbers of people involved.
Several writers have demonstrated the power of culture (a construct denoting the extent to which members share core organizational values) as a tool "used" by certain dominant groups purposely to shape other members' values. Therefore the organisational culture may constitute an important normative influence on the inclination of members to engage in acts of misbehaviour.

As the importance of collusion in whistleblowing has not been examined thoroughly, this study would like to concentrate on the issue of collusion that hinders potential whistleblowers to speak up.
1.4 Towards an effective whistleblower policy

Creating a perfect whistleblower policy in which all whistleblower problems are dealt with, is virtually impossible. There is no ‘ready to go’ solution stipulating what kind of policy should be implemented to improve the attractiveness of whistleblowers to speak up and keeping the other parties directly involved also satisfied.

Still, there is room for improvement, and as we will see in chapter two, the need for a better whistleblower policy is expressed by multiple Dutch whistleblower cases. 

As whistleblowing should be viewed as a dynamic process, in which the actions of the whistleblower can change the strategy of the accomplices in an organisation and vice versa, it creates opportunities that might foster potential whistleblower towards speaking up. This can be accomplished by looking at how both whistleblower and accomplice choose their strategies and what could influence their strategies.

In contrast to previous studies, this study attempts to provide better incentives for whistleblowing by changing the rules of the game that occurs in situations when a whistleblower has reported a malpractice. 

Game theory is used to explain, evaluate and predict the accomplices behavior when a whistleblower has reported their malpractice. As the outcome of their actions depend on what other accomplices choose to do, their choices depend on what others choose to do. 

A game-theoretical study reveals that by changing the rules of the game (mechanism design), this indirectly provides effective incentives for potential whistleblowers.

The game-theoretical results help designing an effective whistleblower policy that can, at least in principle, be implemented into practice.

1.5 Research question, objectives & method 

Having explained the current situation of Dutch whistleblowers, this study investigates how to improve the attractiveness for (potential) whistleblowers in the Netherlands to speak up. More specifically, this thesis analyzes what determines effective incentives to ‘blow the whistle’ and by utilising these incentives, demonstrates a means to create a whistleblower policy that stimulates honest, and thus effective, whistleblowing.

Therefore, the research question of thesis is as follows:

‘Which incentives can be implemented to achieve a whistleblower policy that effectively encourages whistleblowing in the Netherlands?’

In order to research this, it is of importance to look into the policies that can effectively improve the attractiveness for (potential) whistleblowers to speak up.

To examine this we consider these sub-questions:

- What are the incentives for potential whistleblowers that can effectively encourage people to speak up? How does the motivation function of whistleblowers look like?
- How can ‘changing the game’ improve the incentives for potential whistleblowers?

- How can these incentives be fitted into an optimal policy (that can be implemented in the Netherlands)?
This study first describes in chapter 2 various policies and why these policies are insufficient. This demonstrates the reason for and relevance of the above research question.  

In chapter 3 the study connects whistleblowing to game theory in order to demonstrate which incentives are most efficient and thus, which incentives should preferably be utilised. 

Chapter 4 implements the incentives into different options for whistleblowing procedures. Further research suggestions follow in chapter 5, and this thesis closes with conclusions and final remarks in chapter 6.

2 Existing whistleblower policies

In general, the level of whistleblowing activity is likely to depend not just on the legal protection granted to whistleblowers but also on the regulatory response to whistleblowing.
 

Therefore, in this chapter the current Dutch regulation system and the difficulties and defects of the current Dutch business-internal policy will be discussed. Examples of the case histories of various Dutch whistleblowers will show the need to change this policy, as it provides colluders with insufficient incentives to cooperate with the whistleblower, thereby leading to poor incentives to ‘blow the whistle’. 

Also, the inadequacies of other whistleblower polices, the existing American policy and the proposed ideas for an independent institution, will be examined. 

The case will be made that these whistleblower policies counter the symptoms, but do not tackle the core issue that people in a conspiracy have an incentive to collude.

2.1 Current situation in the Netherlands

Whistleblowing is a recent phenomenon in the Netherlands.
 Not until the beginning of the 21st century, after the revelation of a whistleblower that reached the public at large, government has pleaded for rules and for codes of conduct to guide and direct this phenomenon. 

The Dutch government has emphasized on self-regulation/self-controlling ability of the organisations in order to create a customised solution, which translated into internal procedures for business to find a solution between all parties.

This has lead to three policies; STAR, Code Tabaksblat and Ambtenarenwet which are all primarily aimed at the (internal completion) of reports of malpractices.

On 24 July 2003, the STAR (organisation of labour that is a discussion forum for employers’ and employees’ organisations) established a declaration on how to deal with suspicions of malpractices within a company. With this regulation it aims to prevent that actual whistleblowing will take place as the malpractices will be discovered early on and be resolved within the organisation.

Important conditions of STAR were that internal reporting of malpractices to the trustee should be seen as a contribution to the improvement of the functioning of an organisation, the (potential) whistleblower will not be damaged in his position in the organisation and that actual measures should be taken.

The STAR believed that a whistleblower procedure would create a normative effect, as not acting on the procedure will have consequences for the party that departs from it, but did have the desired effect, as the self-regulating effect was insufficient.

As a response, on 1 September 2004 the Dutch corporate governance code ‘Code Tabaksblat’ was integrated in the Dutch law system to offer more protection to whistleblowers: All publicly listed enterprises are obligated to implement a whistleblower arrangement that should protect employees in their legal rights, which should have a self-regulating effect, as the compliance of the Code is annually reported by the Frijns committee.

However, the code does not indicate much about the contextual elements of a whistleblower procedure, the internal reporting issue can bring the employee in a vulnerable position when he points out the malpractices to his superior.

Santen and Verbeeten argue that the code Tabaksblat stimulates tackling corruption issues internally in order to prevent damage like negative publicity or escalation.'
 

Van der Vliet stated similar issues and believes the reliance on internal procedures is one of the main inadequacies of the current Dutch government system: 'It relies on an internal obligation to report which gives the organisation or institution the possibility to put pressure onto the whistleblower and brush the case under the carpet.

The Dutch government has also changed the law for government officials, called the ‘Ambtenarenwet’, which came into effect in 2003. 

This law states that a whistleblower acting in good faith will not be damaged in his position. A whistleblowers arrangement is therefore obligatory for all institutions that deploy government officials, like (local) governments, and counties. Although it prefers internal reports at the relevant government authority, there is an independent commission (external hotline) for every government sector. The Commission Integrity Government is the best known example of such an external commission.
 

Though this Commission should help whistleblowers in the Netherlands, some argue it does not function adequately as from 2002, 31 notifications were made, all of them turned down.

Another study conducted by the Dutch broadcast organisation NOS shows that government officials hardly make use of the policy as the total amount of reports within the government made in the period 2003 to 2006 is 260, of which 55 reports took place within the ministries.
 Perhaps, the negative image of the risks is greater than the trust in the legal protection offered.
Besides juridical and governmental implementations, industry organizations are hardly effective in make arrangements to create whistleblower procedures, as only few collective bargaining arrangements have clauses concerning whistleblowers and industry organizations do not take on a stimulating role in the development of whistleblowers procedures.

In the following, the reasons for the organisations not to make more effective whistleblower procedures will be discussed. 

2.2 Dutch business-internal policy 

The Dutch approach is that businesses stimulate the current whistleblowers system by using self-control, setting up a whistleblower system individually that best fits the company. 

The internal reporting obligation of the Dutch law gives the organisation the change to solve the problem internally. 

In most larger organisations, a trustee is appointed where a whistleblower can turn to when he wants to report malpractices internally.

The study of IVA concluded that most companies preferred the internal whistleblower arrangement.
 This policy has several advantages: 

Negative publicity: Internal reporting avoids negative publicity for the organisation from any external exposure. Reputation is an important issue for many organisations, which they do not want to risk to let it be negatively influenced by a whistleblower. 
Internal reporting allows management to take corrective action inside a corporation without the negative effects that come with public disclosure, such as financial distress, loss of capital for investors, or a drop in value in the stock market.

This could be the main reason why businesses are not willing to change the policy. 

Early detection: The internal reporting approach may also lead to earlier reporting, as 

Early detection in the businesses process will limit losses to the organisation . 

Earlier detection of wrongdoings to limit losses; Fraud, white-collar crime or financial irregularities before the problem is reported publicly can save an organization's reputation. 

Specific knowledge: A trustee within the company has the great advantage of specific knowledge about the branch and the company itself (know-how and background information). This can ease the process of reporting the wrongdoing as the trustee is knows the people and has the connections to react adequately and  resolve the wrongdoing quickly. 

However, this procedure does not make the incentives attractive for potential whistleblower to speak up, for the following reasons:

Fear of collusion offenders: When there is a collusion of offenders, it becomes difficult for the whistleblower to fight against. The colluders will jointly stand up against the whistleblower, not giving him the change to successfully blow the whistle.

Also, the trustee can be involved in the collusion, which makes it nearly impossible to eliminate the wrongdoings.

Risks whistleblower: Speaking up involves the risks of retaliation, ostracism, unemployment, etc.) In addition, the whistleblower’s protection is very low. Not only because reporting cannot be done anonymous, but also because many organisations have integrated an obligation of secrecy clause in the contracts. Due to the internal report obligation, the whistleblower does not have a better alternative. 

For these reasons, when thinking of its own interests, the potential whistleblower is pushed towards keeping silent.   

Dependence trustee: Potential whistleblowers can view the trustee being bias, as it has its own interest within the company. (promotion possibilities, networks, against friends)

Also, this does not improve the accessibility for whistleblowers.

Punishment offenders: An objective, unbiased approach towards punishing the offenders is difficult to achieve within an organisation. As a result, many companies are perceived as taking a ‘do nothing’ perspective in dealing with reports of wrongdoing, whereas preventing or reducing wrongdoing in the first place may be a more effective strategy than doing nothing.
 
For these reasons, especially looking at the collusion of offenders, a more forceful approach seems appropriate as the self-regulating internal reporting procedures offers insufficient incentives for potential whistleblowers to speak up.

2.3 Whistleblowing cases in the Netherlands

To create a better understanding of the insufficient incentives for the potential Dutch whistleblower, various cases of Dutch whistleblowers will be examined. The procedure and  its consequences for both the whistleblower and the offender(s) will be highlighted.

The examples show a variety of malpractices, from fraud to ignoring safety measures, occurring in government functions as well as in businesses, to indicate an overview of different settings with different wrongdoings.

Ad Bos (fraud in construction work)

Ad Bos is a whistleblower famous in the Netherlands for highlighting malpractice across a whole industry. This former director of the Groningen building and construction company Koop Tjuchem revealed fraud of millions of euros in the construction and building industry in November 2001. The case is often seen as one of the largest fraud cases the Netherlands has ever witnessed. It was the case of a shadow bookkeeping: construction companies made arrangements with each other to keep prices artificially high. This case shows that collusion among actors in the construction industry has been set up, being successful until Bos spoke up. Despite a large number of accomplices, no one confessed to the fraud accusations. In fact, government tried to prosecute Bos for his share in the scandal. 

Due to the magnitude of this fraud scandal, Bos’ revelation led to a parliamentary inquiry. 

Although some praised Bos’ braveness to act, from 2001 he became doomed from working anywhere in the construction industry and penniless, whereas the society and the industry as a whole benefited from the information that came out.

Bos created high depths because of the lawyer’s costs, whereas the construction companies have settled in court.

In 2007, coalition partner in parliament PvdA, suggests 'Bouwend Nederland' (the largest employers’ association of construction work should give Ad Bos money and a new job. They suggest some kind of whistleblowers fund for cases like this one. However, Minister of Social Issues from the other coalition partner CDA refuses to address the issue to Bouwend Nederland.

Lenny Vulperhorst, advisor of construction companies concludes: 'None of the government sanctions against the construction companies has lead to a deterrent effect. There is hardly any awareness of guilt.'
 

Also, the fines of the NMa (Netherlands Competition Authority) turned out to be much less painful as expected: (1) Due to the collective defence of the companies the new financial procedure diminished the fine to one quarter of the original fine (the new fine was measured by the sales of just one year, in stead of all four years in which the violation took place),(2) the majority of companies asking for clemency got a 50% cut on the remaining fine and a decrease in fine was realised  for companies who co-financed the compensation for the government,(3) another 15% decrease in the fine was caused through the participation of a quickened procedure and (4) a special discount was given to companies who would give their documentation to the IRS.

Ad Bos does not believe in some kind of whistleblowers arrangement sometime soon: ´In the Netherlands, they do not like whistleblowers. Politicians and directors of the Netherlands Competition Authority want to know everything, but when they do, they do not act.´ 

Recently, the case of Ad Bos reached a highlight, as his prosecution has been stopped and the court concluded that he has been done wrong. After this verdict, Bos announced in December 2008 that he is going to file a claim for compensation to the amount of 1,5 million euro.

Although several investigations by parliament, cabinet, justice and antitrust authorities have shown a widespread use of cartels and structural bid rigging within the Dutch construction industry
, it took the government until April 2009 to come to a settlement with Bos. However, the amount of compensation Bos will receive is publicly unknown. 
Paul Schaap ( ignoring safety measures in nuclear power plant)

Ad Bos is not an exception in the Netherlands: Paul Schaap - a security chief in a nuclear power plant in Petten - found out that safety measures were not taken into account properly, causing the release of radioactive materials which contaminated two employers in may 2006.

He first raised an alarm internally by sending a letter to the board of directors, but received no response. The directors and other people in charge ignored Schaaps warning. Again, this is a whistleblowing case with collusion of the offenders; People are aware of the wrongdoings, but refrain from confessing that there has been made a mistake in order to cover up the problems.
In a reaction to this, Schaap went to the media. As a consequence he was seen as a scapegoat, was put under pressure to cancel his letter, and got fired immediately as Schaap allegedly wanted to enforce better terms of employment by going external. He went to court arguing it was justified to go to the media, as it was a case of public health in danger. However, the judge accused Schaap of not pursuing the issue enough internally, and going externally to quickly. He could also have gone to the work council and/or labour inspection first. 
In 2008, Schaap went to the Ombudsman as he wanted compensation for lost income and a lack in his retirement fund. As advised by the Ombudsman, Schaap filed a complaint with the ministry and received 200.000 euro from the ministry in 2009.

Fred Spijkers (fatal incident/mistake swept under the carpet)

Another example of a whistleblower that has become the scapegoat in the Netherlands is Fred Spijkers. More than 20 years ago, he worked as a business social worker at the Ministry of Defence and discovered a scandal there: Mine-expert Rob Ovaa died in an accident with a Dutch AP-23 mine in 1984. Spijkers was told to tell the widow that his death was his own fault due to negligence, but Spijkers knew it was not true as the mines were not functioning properly. (There had been more accidents with that type of mine earlier)

He refused telling the widow a lie and the malpractice of Defence got out. He got screened by the intelligence services and was qualified as a political criminal in 1986 and eventually got fired in 1993. Ever since he had no income and Spijkers cannot collect his pension. Spijkers was accused of lying, described as being insane, and victim of forged documents. 

Spijkers and the widow of Ovaa fought 23 years against the ministry of defence. 
In 2002 Spijkers got a rectification: An agreement was made between Defence and Spijkers, who would receive a compensation of 1,6 million Euro, which contains 915.123 euro of taxes. 

In 2007 Defence places the Spijkers files into the non-public National Archives for the next 50 years, so no one can look through the fraud documents. 

In addition, many points of the agreement have not been carried out by Defence. And although the government (through the secretary De Vries) asked Pieter van Vollenhoven to act as the trustee and spokesperson of Spijkers in order to accomplish the agreement fully, Van Vollenhoven dissociated of the case, after a conversation with prime-minister Balkenende and minister of Justice Hirsch Ballin.

In this case, the collusion of accomplices is clearly visible. Not only do the accomplices ignore the accusations, but they also try to sweep it under the carpet by making it Spijkers more difficult to prove his accusations, not telling the widow the truth, blaming Spijkers of a criminal and being insane, and keeping important files a secret. 
Paul van Buitenen (corruption within the E.C.)

Whistleblower Paul van Buitenen was an assistant auditor in the European Commission who discovered corruption, structural abuse of power and cronyism (typical 'old boys network') in this commission. He first informed senior Commission officials who ignored his findings, he then notified the European Parliament of the fact that members of the European Commission were involved in several irregularities, including fraud and mismanagement. This information reached the media and, as a result, he was suspended for discarding confidentiality and breaking staff rules. However, the revelations of Van Buitenen lead to an independent investigation that caused the resignation of the entire Commission (the 20 members resigned in order to ‘clean up’ the Commission and save its reputation) and fall of the accused member Edith Cresson in 1999. 
De E.C. Tried to place Van Buitenen on a different job within the E.C., but no unit wanted him. Eventually he got fired with a compensation and still has no job as no one wants to work with him.
  

Although the revelations of Van Buitenen lead to changes in the European Commission, none of the accomplices actually confessed to the charges, which lead Van Buitenen to act alone and without a job.

He then set up a political party 'Europa Transparant' with one issue: to take on fraud and related wrongdoings and against expectations got two seats in the European Parliament. 

Similarities & differences Dutch whistleblowers

Given the four examples above, it shows that there are various differences when comparing the cases. Not only are the wrongdoings (fraud, corruption, safety measures) and the sector in which it takes place (government, businesses) different in the cases, but also their approaches vary. While one whistleblower goes to court or to the media (external whistleblowing), the other tries to deal with it internally. 

On the other hand, the examples also show some remarkable similarities: The outcomes for the whistleblowers in the examples are very much comparable. In all cases the whistleblower is not better off after revealing the wrongdoings, and sometimes the whistleblower will become the scapegoat of the affaire. The incentives to blow the whistle will not be increased because of this.

Another important issue to note is the fact that all above whistleblowers act alone: Whether a case leads to court, or is handled internally, none of the accomplices confess, but keep silent.

This indicates that collusion of offenders makes it more difficult for whistleblowers to collect evidence of the wrongdoings or to improve his position that actual wrongdoings have been taken place.

This might be the reason why the whistleblowers in these cases often becomes the target of subsequent investigations, directing attention away from the misconduct that was revealed.

2.4 American approach to whistleblowing

As the current policy in the Netherlands is insufficient, other alternatives will be discussed, starting with the American approach.

In the United States, the law, legal system and courthouse have been put into practice in order to deal with whistleblowers. This approach provides an explicit reward for whistleblowers as a percentage of the money recovered.
In this policy, the individual whistleblower in the US can file a claim with the judge, called the false claim right. If successful, those who come forward with evidence of wrongdoings of federal contractors against the U.S. federal government receives 15 to 30% of the fine the company gets when malpractices are revealed.
 So the malpractising company indirectly pays the compensation to the whistleblowers and the government can profit from the revelations without paying for it. 

This approach (the so called qui tam approach) resulted in a benefit to the American government of on average 15 billion dollars per year, of which 2,5 billion dollars is used as reward for the whistleblowers.

Advantages of such a policy are i.e., its effectiveness (only honest whistleblower will go to court due to the false claim act), its independence, and the punishment of offenders. Also, a benefit of this alternative is that, if it does not work, it will not cost a penny. And if it does work, it might create a deterrence effects, reducing the number of the awards paid out.

However, an objection to this approach is that it might foster distrust among employees,

undermining their ability to work together for the benefit of the company.

Other disadvantages are:

Obligation of secrecy: How will the judge make a distinction between freedom of speech versus obligation of secrecy?

Jurisprudence: A distinction based on jurisprudence can also negatively affect the whistleblower (Cf. the case of Paul Schaap in which he, according to the judge, did not sufficiently report internally first before going to court) 

Small scale malpractices: Smaller scale malpractices might not be worth going to court for, as the reward percentage is too small. 
Time span procedure: Cases that end up in court often take a long time span. This can negatively influence potential whistleblowers.
Costs: Before the outcome is decided by the judge, many costs, eg for the lawyer, has been made by the whistleblower. Is the whistleblower able to cope with this financially? How long will the whistleblower be able to, considering the (possible) long time span? 

Exposure: Due to the exposure and the lack of anonymity, the future prospects of a whistleblower are not looking favourable. 
Also, media and other external parties can follow the process and interfere, therefore the chance of negative exposure of the organisation increases.

Fear of collusion offenders: When there is a collusion of offenders, it becomes difficult for the whistleblower to fight against. The colluders will jointly stand up against the whistleblower, not giving him the change to successfully blow the whistle.

A valid question to ask whether the American policy, or a variation of it, can be implemented into the Dutch legal system (and be as successful as it is in the United States). Is it feasible legally?

2.5 Independent institution
A definition of how an adequate independent institution should function is as follows: Independent whistleblower authorities/integrity institutions encourage and receive whistleblower reports, provide backup, follow-through and support. Such an authority should provide counselling for whistleblowers, legal protection, legal representation and protection for the security of employment of the whistleblower.

Some even argue it is the easiest and least expensive means available to improve corporate governance as waste, fraud, and the abuse of authority, can all be combated by having an independent reporting mechanism that uses employees to report malfeasance.

The agency could be modelled after Public Concern at Work (PCaW), a British non-profit agency that functions without receiving grants from government. PCaW is successful in putting whistleblowing on the governance agenda and in developing legislation in the UK. They offer free advice to people with whistleblowing dilemmas and provide professional support to organisations interested in improving their whistleblowing procedures. They also counsel employees on how to report wrongdoing occurring in their workplaces and on their rights and responsibilities.

Their funding come from the subscriptions employers take to promote PCaW’s helpline to their people and from fees resulting from the consultancy and training PCaW provides to business, governments and other organisations.
 

However, the big difference with the independent institution proposed in this report is that the PCaW does not investigate cases. They limit their services to free advise to people, practical help for organisations, public policy and public education.

Another option is to let the Ombudsman deal with whistleblowing or some other institution that is independent from government or organisations. 
Although this policy has a great advantage of independence, the following disadvantages are also of interest:

Dishonest whistleblowing: As anyone can file a complaint, the independent institution can receive rubbish complaints which cost money and increase the time spans. An option to reduce this, is to implement a condition to the independent institution that the costs made to complaints that do not lead to proven malpractices, will be incurred at the whistleblower.

Dutch law: The Dutch law encourages internal whistleblowing over external whistleblowing (Tabaksblat, jurisprudence).

Specific knowledge: An independent third party often does not possess the specific ‘know how’ of the whistleblower cases. This can also lengthen the time span of a case.

Obligation of secrecy: Can the institution create a clear distinction between freedom of speech and the obligation of secrecy? 
Total dependency: Totally independent institutions are very hard to realise if they exist at all;. Even the Ombudsman is dependent on funds of the government. Also, if independent, who is going to pay the activities of the institution and all other related costs? 
Fear of collusion offenders: When there is a collusion of offenders, it becomes difficult for the whistleblower to fight against. The colluders will jointly stand up against the whistleblower, not giving him the change to successfully blow the whistle.

All three policies examined have shown the incentives for potential whistleblowers to speak up are insufficiently large enough. In all three policies, there remain important factors not to let the malpractices to stop.

3 Game theoretical model

In the attempt of answering the research question, this study tries to link the problems whistleblowers are faced with to game theory in order to determine the incentives of whistleblowers to speak up. First, the general design of a game theoretical model will be explained, with the necessary definitions and remarks. Section 3.2 discusses the whistleblower's dilemma (single-player game), whilst section 3.3 describes the underlying multi-player accomplice's dilemma. By combining the two in section 3.4, a clearer picture of the utility of whistleblowing emerges.
3.1  Game theory

Game theory is the study of rational behaviour (driven by a desire to maximize individual pay-offs) between agents in situations characterized by conflicting interests. These agents face a strategic decision problem. In a simultaneous game where agents are unaware of the other agent’s actions, each agent tries to optimise his utility which, however, depends on the courses of action chosen by all agents. Therefore, the choices agents make potentially affect the interests of other players.

When rational players’ interact, each player will attempt to use the strategy that is the best response to the strategies of the other players.
 As a result, an equilibrium of strategies can be expected to form. Interestingly, this can lead to outcomes that, with respect to the agents preferences, might not have been intended by any of the players.
Uses of game theory are: explanation (understanding the situation; how and why the events unfolded as they did), prediction (foresee what actions will be taken and what outcomes will result) and advice or prescription (which strategies yield good results).
 

Game theory can be used to explain the problems potential whistleblowers are faced with, as games might generate outcomes that are ‘superior’ to others that would not have been realised through uncoordinated individual rational actions. Also, game theory can be used to decide on 'how to change the rules of the game' to ensure desired behaviours are stimulated. This thesis focuses on this so-called mechanism design for whistleblowing situations.

In this chapter a number of game theoretical concepts will be used. These are explained below: 

Strategic form game: A game in strategic form, also called normal form, is a compact representation of a game in which players simultaneously choose their strategies. The resulting pay-offs are presented in a table with a cell for each strategy combination.
 (See e.g. Appendix-1) In this study, where multiplayer games are represented in strategic form, the possible strategies for a specific player are listed in the left column, and the combination of the strategies of all other players in the top row. The individual cells in the table list the pay-offs associated with the single player selecting between the strategies listed in the leftmost column. 

Symmetric games: Games in which all players face the same choice, and the same outcomes are associated with those choices. This is reflected in the pay-off matrix. All games studied in this thesis are symmetric games.

Dominated strategies: When comparing two strategic choices, one of the choices is dominated by the other, if the latter (dependent on the opponent's actions) can generate a better result, whilst the reverse is not true. 

Nash equilibrium: A Nash equilibrium, also called strategic equilibrium, combines the probability measures on the player’s strategy sets, based on the assumption of expected utility maximisation in a list of strategies, one for each player, which has the property that no player can unilaterally change his strategy and get a better payoff. 
 

In other words, a Nash equilibrium yields a recommended strategy to each player such that an individual player cannot improve his pay-off, and therefore is not interested in changing strategies, given that the other players follow the recommendation.
Pareto-optimum: Pareto optimality measures the economic efficiency of the outcome of the game. When no single player can improve his utility without reducing the utility of (some of) the other players, the outcome is Pareto-optimal.

Note: a Nash equilibrium is not necessarily Pareto optimal, as the players pay-off can still be increased in a Nash equilibrium; There may be non-equilibrium outcomes of the game that would be better for both players. A well-known example of a Nash equilibrium that is not Pareto optimal, is the equilibrium occurring in the game “prisoner's dilemma”. Similarly, when a game has multiple Nash equilibria, one being Pareto optimal, this equilibrium need not emerge in practice. In this thesis, this effect will be shown to occur in games relevant to whistleblowing situations.

3.2 The whistleblower's dilemma

Any person with inside information on an ongoing malpractice is a potential whistleblower. A person in this situation faces the whistleblower's dilemma of whether-or-not to report the malpractice. 
Assuming rational behaviour, the potential whistleblower will choose to 'blow the whistle' only if the expected utility of reporting exceeds the utility of keeping silent. This is all about the perception of the potential whistleblower on how others will react. If the potential whistleblower expects the accomplices to collude against him in case he reports, a negative utility of reporting is a likely outcome. As a result “keeping silent” is the preferred response to the whistleblower's dilemma. 

A potential whistleblower finds himself in a 'single player game', more commonly referred to as a decision problem. The utility for reporting, as perceived by a potential whistleblower, consists of two competing components: 

Uwb = Pval R - (1-Pval) C   . . . . . . (1) 

Uwb = utility of reporting (whistleblowing utility)

Pval = probability that the report get validated 

R = reward in case of validation of the report

C = cost when the reported case gets invalidated

The probability Pval for the report getting validated is at this stage simply a free parameter. In section 3.4, however, it will be shown that this probability can be expressed in terms of the outcomes of an underlying game amongst the accomplices. The cost associated with the report on the malpractice getting invalidated (C) tends to be large (cost of lengthy legal processes, reputation damage, ruin of career, retaliation, etc.). Therefore, unless Pval is close to one, the negative term on the right-hand side of (1) has a tendency to dominate the positive term. In such cases, Uwb attains negative values, and therefore the rational choice for the potential whistleblower is to keep silent and refrain from whistleblowing. 

(Note, that also in cases were the report gets validated, despite the rewards, part of R are also the costs of potential reputation damage, ruin of career and other negative consequences that can still occur with validation.)

This is the key issue that this study attempts to tackle. To eliminate this issue, one has to render Uwb positive. This can be done by increasing R, by decreasing C, by increasing Pval, or by a combination of these. 

However, there is a restriction that should be applied to rendering Uwb more positive. The utility Uwb should be rendered positive only in cases of honest whistleblowing. In case of dishonest whistleblowing Uwb should stay negative, thereby  preventing false whistleblowing reports. To satisfy this restriction is a key element to the proposals made in this thesis. 

Note that this whistleblower’s dilemma is based on a rational choice (identifying alternatives, preferences, cost/benefit analyses, etc.) The logic of appropriateness, a perspective that sees human action as driven by rules of appropriate or exemplary behaviour in which rules are followed because they are seen as natural, rightful, expected, and legitimate,
 might also play a role for potential whistleblowers to speak up. This can be explained as whistleblowers are confronted with the choice between serving the public good and multiple loyalties (to
their company, colleagues and employer) that raises ethical dilemmas involving moral obligations, moral justification, and moral judgment.

Even though there may be the risk of retaliation, some people are prepared to blow the 

whistle and report wrongdoing. They may feel a duty to report wrongdoing as they wish to

see the wrongdoer punished, or to avoid punishment themselves as a co-offender.

However, whilst the logic of appropriateness would create additional incentives to speak up, this study examines the majority of cases in which the potential whistleblower acts predominantly rational and might choose to keep silent as the logic of appropriateness in itself does not provide enough incentive to overcome an adverse utility Uwb. 

Some existing approaches, like the American system described in the previous chapter, tend to focus on increasing the reward parameter R in Eq.1. Other approaches such as the suggested independent institution stress the importance of protection of whistleblowers and challenge the current lack of adequate protection, and thereby focus on decreasing the cost C. 

Although this thesis also looks at the parameters R and C, it focuses in particular on the issue of increasing Pval for honest whistleblowers (ideally to values close to unity), whilst keeping this probability low in case of false whistleblowers. To get a handle on Pval, the next section addresses the situation resulting from a 'blow of the whistle'.

3.3 The accomplice's dilemma

It was argued in the previous chapter that attempts to compensate for the negative utility of 'blowing-the-whistle' by simply adding the prospect of a reward for the whistleblower, do not tackle the core of the problem. Key issue here is the fact that the accomplices have an incentive to collude against any whistleblower. To address this issue, it is necessary to look a level deeper and study the dilemma facing each of the accomplices in the presence of a whistleblower. In the following, this dilemma is referred to as the accomplice's dilemma. The dilemma describes the situation in which a person involved in a malpractice has to select between the two extreme reactions to a whistleblower reporting the wrongdoing. These two reactions can be labelled confess or collude. Here, ‘confessing’ means confirming the whistleblower's report, whilst ‘colluding’ covers any behaviour other than confessing. This collusive behaviour can range from staying silent, to making attempts to convince others that the whistleblower is untruthful, and/or seeking alliances amongst the wrongdoers. 

As generally there are more than two accomplices, the accomplice's dilemma can rarely be described as a simple 2-person game. Instead we will invoke game-theoretical descriptions in terms of N-person games where opportunities arise for agents for both cooperation and collusion.

When becoming aware of a reported case of whistleblowing, each of the individuals involved in the wrongdoing faces the dilemma: confess or collude. When one or more of these individuals confess, whatever the precise system of handling the whistleblower's case, based on the whistleblower's report and the confession(s) of the wrongdoer(s), there will be a firm chance that the whistleblower gets his case validated. On the other hand, when none of them confess, there is a reduced (although non-negligible) likelihood of the reported wrongdoing getting validated based on the whistleblower's report only.

Making the assumption that in the presence of at least one confessor all accomplices will be convicted and will receive a penalty, whilst when all collude against the whistleblower they have a significantly reduced chance of getting convicted, the payoff (utility) matrix for each of the individuals in this symmetric multi-person game can be written:

	
	All others collude
	At least one of the others confesses

	Collude
	B
	-P

	Confess
	-P
	-P


Table 1: Basic form of the accomplice’s dilemma game

The rows represent the choice (confess or collude) a single accomplice has to make, while the columns represent the choices all other accomplices of the group make. This matrix gives insight in the choice a single accomplice will make, based on the perception of how the other accomplices will act. (See appendix-2.)

In table 1, P is the penalty at conviction, and B denotes the expected benefit due to lack of confessors (which includes the benefits in case of acquittal). As both B and P are positive, the strategic choice of collusion dominates the choice of confession (as B > -P). Therefore, any rational individual would, in this situation, always choose to collude. Applying game theory, one can conclude that this game is characterized by a single Pareto optimal Nash equilibrium in which all players collude against the whistleblower. 

However, it is possible to avoid the game ending up in this unwanted Nash equilibrium by introducing penalty reductions:

Suppose that individuals who confess receive a reduction in penalty (Q) that changes their utility from -P into -P + Q, whilst those who do not confess will receive the full penalty P when convicted. The utilities in the strategy matrix now read:   

	
	All others collude
	At least one of the others confesses

	Collude
	B
	-P

	Confess
	-P + Q
	-P + Q


Table 2: Accomplice’s dilemma game with penalty reduction
Interestingly, the multi-player game is no longer characterized by a simple single Nash equilibrium, but gets the character of a multi-player stag-hunt game.
  (See appendix-1)

In a stag-hunt game, what is rational for one player to choose depends on his beliefs about what the other will choose: Rational players are pulled in one direction by considerations of mutual benefit and in the other by considerations of personal risk.

As long as the reduced penalty -P + Q does not turn into a positive reward exceeding the benefit B, and the penalty reduction being positive:

0 < Q < B + P  . . . . . . . . . . . . . . . (2)

the game can be characterized by two pure-strategy equilibriums: “all collude” and “all confess”. 

When comparing the different equilibria by dominance:

The ”all collude” equilibrium Pareto-dominates (is pay-off dominant over) the “all confess” equilibrium.

However, it is no longer the case that the “all collude” situation is the expected outcome for this multi-player game. 

This is because each player has to balance the maximization of his expected utility (aiming for a reward B rather than Q – P) with the minimization of his expected risk (avoiding the chance to receive the utility -P when a strategy with guaranteed utility -P + Q is available). So, whilst “all collude” Pareto dominates “all confess”, “all confess” can risk-dominate “all collude”.
 
Although it might seem that payoff dominance should trump risk-dominance, game theorists have discovered that many evolutionary models and experimental participants are guided by risk-dominance.
 

This can be explained by the stag hunt game in which two players collude if they can communicate and trust each other, but as it is unknown whether the rival in fact chooses to collude, each player faces risk. Players might choose to reduce their expected pay-offs to reduce this risk. 

Which equilibrium is more plausible depends not only on the parameters B, P and Q, but also on the number of players N.

The reasoning that achieving collusion in a many-player stag hunt is more difficult than achieving collusion in a two-person stag hunt, as the problem of trust is ‘multiplied’, goes back to Hume.

It can be shown (see appendix-2) that when the number of players N increases, the likelihood of all players to collude decreases. 

In practice, multi-player stag-hunt games with sufficiently large Q (Q > (½) n-1 (B+P)) will create incentives that typically lead to non-cooperative behaviour.

As a result, one can expect the accomplices dilemma game to produce at lease some confessors, provided a sufficient number of players are involved and the penalty reduction is significant.

3.4 Combining the two dilemma’s

The results of the last two sections can be combined as follows. Under the assumption of section 3.3 that one confessor confirming the whistleblower's reporting is sufficient to result in a validation of the report, it follows that:

Pval ≈ 1 – Pcol(N-1)

Here, the chance of a reported case getting validated is assumed to be closely equal to the chance of at least one of the accomplices confessing. 

Furthermore, as also stated in section 3.3, for large enough number of accomplices, and a significant penalty reduction for confessors, Pcol(N-1) << 1, and hence

Pval ≈ 1 

It follows that the negative term in Eq.(1) is no longer significant, so that the whistleblower perceives a positive whistleblowing utility (Uwb ≈ R). 

Notice, that in order to achieve this result, it is of the essence to indeed put the accomplices in an accomplice's dilemma with sufficient penalty reduction for confessors. As is shown in the previous section, without penalty reduction collusion is the dominant strategy independent of the number of accomplices, and hence Pcol ≈ 1 and therefore Pval ≈ 0 and hence a negative whistleblowing utility (Uwb ≈ -C).

Also notice, that in case of a 'dishonest whistleblower' the players in the 'accomplices dilemma game' whilst given an apparent incentive to confess, will certainly not perceive this as such. In other words, they will not confess to a false accusation knowing that none of the others involved will do so. The result is that Pcol ≈ 1 and therefore Pval ≈ 0 which yields a negative whistleblowing utility (Uwb ≈ -C) for the false whistleblower, giving a dishonest no rational incentives to speak up.

Therefore, this study tackles the issue of rendering Uwb positive for honest whistleblowing, while maintaining Uwb negative for dishonest whistleblowing.  

In the next chapter a proposal will be made for a whistleblowing procedure that realises these specific benefits (a positive utility for honest whistleblowers, and a negative one for dishonest whistleblowers) via the mechanism suggested in this chapter: Putting those accused by the whistleblower of being an accomplice in an accomplice’s dilemma situation, in which confessors receive significant penalty reduction whilst colluders risk receiving the full penalty when not all other accomplices also collude.  

4 Extensions of the model

The previous chapter explains that, in order to increase honest whistleblowing, an optimal whistleblower policy should focus on penalty reduction for the confessing accomplices. 

This requirement can be translated into more practical recommendations. For this reason, in this chapter, the game theoretical model will be extended into multiple whistleblower policy concepts. 
4.1 Proposed whistleblower policy

Based on the theory in the previous chapter, an effective whistleblowing policy can be generated and is depicted in figure 1. 
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Figure 1: Structure of the proposed whistleblower process

As recommended in the previous chapter, the option of offering penalty reductions should be introduced into a whistleblower policy. To do so, the Dutch law will have to change, and an independent institution, that this study refers to as ‘Nederlandse Klokkenluiders Authoriteit’ (=Dutch Whistleblowing Authority), is to be created. The NKA is to specialize on handling whistleblowing cases, and can be considered as a subdivision of the ‘Openbaar Ministerie’ (equivalent to the Attorney General organisation).

When a whistleblower decides to speak up, he has to report to the NKA. The NKA now leads the initial investigation of the whistleblower’s report. As they are authorised to determine the penalty reduction, they start contacting all involved accomplices and present them the whistleblowing case, as well as the dilemma: ‘confess’ with the certainty of receiving a specified penalty reduction, or ‘keep colluding’ with the risks of receiving the full penalty.

Note that penalty reduction will only be given when accomplices confess and fully cooperate in additional further investigation by the attorney general. The NKA decides on the level of penalty reduction, which according to the theory in chapter 3 should be significant compared to the full penalty at conviction.

In any case the penalty reduction should be significant in comparison to the penalty (in order to increase the chance that accomplices confess).

This can lead to two outcomes:

No one confesses: 

When none of the accomplices confess, there is a high likelihood that the reported case is false, and the NKA will return the report to the whistleblower with the notice that no further steps will be taken by the NKA. Notice that up to this state the identity of the whistleblower has not been revealed to anyone outside the NKA. Therefore, in principle, the whistleblower can opt to drop the case and choose to continue functioning as before he reported the case. In this case, it is important that the information accomplices are confronted with is not specific to the whistleblower, as this would betray the whistleblower and could cause retaliation, ostracism, etc.  

Alternatively, with the report being returned by the NKA, the whistleblower can individually, and independent of the NKA, undertake further legal actions. Note that the whistleblower can still win the case, and the accomplices still run the risk of receiving a penalty.

At least one accomplice confesses: 

When at least one accomplice confesses to the NKA, the case will be handed over to the attorney general who will prosecute both the organisation as well as the accomplices, whilst honouring the penalty reductions agreed with the NKA. 

The reporting whistleblower can be treated as one of the confessors, assuring anonymity during prosecution.
If relevant, the NKA can involve other institutions, such as NMa (the Dutch market competition authority) or AFM (Dutch authority of financial markets).
When (in case of one or more confessors) the whistleblower case has reached the attorney general, he defines the charges (level of punishment) against the accomplices and, where applicable, also against the organisation.

This policy offers the following outcomes for the various stakeholders involved in the whistleblower case:
· Honest whistleblower

The likely outcome is the identification by the NKA of one or more confessors, and a conviction of the wrongdoers. The whistleblower does not receive any penalty and, if deemed appropriate by the attorney general, will receive a bonus for whistleblowing upon conviction of the wrongdoers. The bonus will be paid from the penalties received by the organisation.

· Dishonest whistleblower

Although dishonest whistleblowing is unlikely as a dishonest whistleblower will know beforehand with close to absolute certainty that none of the accomplices will confess in response to the false report, it should not be assumed that false whistleblowing will never occur.

However, if a false report is given to the NKA, the report of a dishonest whistleblower will not be backed up by any of the accomplices, as they will not confess. The case is then returned to the whistleblower. 

· Confessing accomplice

Accomplices who do confess receive full penalty minus the penalty reduction agreed with the NKA. The result cannot be zero or negative, and therefore will result in some penalty 
· Colluding accomplice

Accomplices who do not confess risk receiving full penalty for their malpractices. Only in case no one confesses, they avoid penalties. In all other cases they, upon conviction they will receive the full penalty.

· Innocent accused accomplice

Due to the report of a dishonest whistleblower, innocent accomplices would be accused. Although this study suggests this is not likely to happen, if it is the case, the accusation will be dropped as none of the accomplices will confess. 

· Organisation

The organisation risks receiving a penalty, related to the estimated gains resulting from the malpractices. This is decided by the Attorney General.

4.2 Realized improvements and challenges to the proposed system

The proposed system creates improvements that are characterized by:

1.  Efficiency: Any follow-up legal cases can be expected to be greatly facilitated and expedited by having a whistleblower's report that is supported by one or more confessors.

2.  Effective incentives for (potential) whistleblowers: Honest potential whistleblowers will be encouraged to speak up, whilst this is not true for dishonest whistleblowers. This is because whistleblowers with noisy information (false or partial information) will not be backed up by the accomplices and will not lead to a case. Also, an example is set for potential whistleblower, thereby increasing their incentives to speak up. 

3.  Increased likelihood of bringing cases to a successful conclusion: In the presence of confessors, whistleblower's cases can be expected to lead to a significantly higher conviction rate. Therefore, this policy makes sure offenders will be punished.

4.  Making use of confessors: Confessing accomplices strengthen the whistleblowing case. They also have the specific knowledge of the case to judge it correctly. This can lead to a potential whistleblower to report as their own interests will not be decreased when speaking up in the name of general interests.

5.  Internal reporting obligation: This policy can be regarded as a semi-internal procedure, in which a case whilst being handled by the NKA is attempted to be solved within the organisation. Dutch organisations have stated this to be an important benefit. This is also in alignment with the Dutch law, that obligates internal reporting before external reporting.
6.  Protection through anonymity: As the whistleblower will be treated as one of the accomplices, anonymity is guaranteed insofar that when more accomplices confess, no public distinction need to be made between whistleblower and confessors. When no one confesses the whistleblower can decide whether proceed the case individually, but anonymity cannot be guaranteed anymore. This is the likely fate of a false whistleblower. 

However, as this study expects confessors, anonymity can be largely assured for truthful whistleblowers. This in itself suggests ample protection for the reporting whistleblower, especially in comparison to the alternative policies, like the business-internal policy and the American policy.
7.  Dependency on others: As the NKA is an independent party, whistleblowers do not need to worry about negative consequences due to dependency.  
8.  Accessibility: The NKA is easy accessible with clear procedures. 
9.  Collusion: In this policy, the incentives to collude decrease. As this study demonstrates the importance of collusion to withhold whistleblowers to speak up, the incentives for collusion need to be reduced as much as possible. 
However, the proposed whistleblower system also faces challenges:

Importance of sufficient confessors

To realize these benefits, it is of paramount importance that accomplices confess and strengthen the case of the whistleblower. Most efficient would be the situation in which all accomplices confess. When there is total confession, the case can be solved through settlement and need not end up in court. The NKA could function as the ‘judge’, giving the penalties and reductions, as there is no debate on the reported wrongdoing in this scenario. 

Moreover, one can expect such an outcome of full confession to lead to minimal post-whistleblowing social disturbances within the affected organisation. This is because there are no longer two groups (confessors and colluders), but just one group of confessors, which diminishes the chance that the social atmosphere within an organisation is deterred. 

In case full confession is not realized, it obviously is better to have a large rather than a relatively small group of confessors. Firstly, this is because the court case will be more straightforward. Secondly, when confessors are the majority and colluders in the minority, the chances are that the group of colluders will not extend their collusion practices aimed at the whistleblower to include confessors.

Importance of significant penalties

As argued in the above, the NKA should attempt to get as many confessors as possible. This could be realised by increasing the penalty reductions to an extent that no penalties remain. This however is not acceptable: Firstly, if the system is such that confessors can get away with zero penalty, an unwanted strategy of pocketing the benefits of repeated malpractice without any downsides would result. This is because in case of a whistleblower speaks up, the wrongdoer can always opt to confess and thereby avoid any penalties. Secondly, society would not look favourably upon whole groups of wrongdoers getting away with zero punishment.

Exact value of penalty reduction

In the proposed procedure, the NKA decides the level of penalty reduction for the accomplices. However, the NKA does not possess the knowledge what precise value of penalty reduction is optimal to achieve the right level of confessions. In fact, such an optimal is impossible to pinpoint exactly due to the subjective nature of the utility associated with the various levels of penalty reduction. For instance, the personal utility of the penalty reduction depends on how risk averse the accomplice is and his level of trust in the other confessors.

In practice, the NKA will be guided not only by the results obtained in chapter 3.3 and appendix-2, but increasingly by experience on the 'right level' of penalty reduction that stems from successful past cases.

4.3 Refinements to the proposed whistleblower policy

As should be clear from the previous section, despite the clear improvements, the suggested whistleblower policy also poses a challenge to those who need to execute it: A balance needs to be found between keeping the total penalty reduction for the whole group of accomplices limited, whilst at the same time achieving a large fraction of confessors.

In the proposed whistleblower policy, achieving a large group of confessors can be translated into a penalty reduction that (almost) equals the initial penalty of the accomplices. However, this can result in agents who repeatedly participate in collusive wrongdoings and who simply confess whenever a whistleblower speaks up. This is a sure-win situation for the accomplices, as they gain the benefits of colluding, without receiving any penalty when getting caught. 

Refinements on the accomplice's dilemma can be created in which the confessors themselves select the right level of penalty reduction. Whilst the accomplices are allowed to determine their own penalty reduction, the rules of the game need to be such that these force them towards assigning their true utility to these penalty reductions. This can be realized, albeit at the expense of creating a more complicated procedure. 

In essence, these refinements rely on the 'accomplice’s dilemma' being modified into an 'accomplice’s auction', which this study will discuss in more detail in section 4.4.

Note, however, that whilst this more complex arrangement can be helpful in realizing self-regulated penalty reductions, the essence of the proposal remains the utilisation of penalty reductions. As such, the 'accomplice’s auction' model is merely a fine tuning of the much simpler 'accomplice’s dilemma'.

4.4 Accomplice’s auction

Under this auction, each of the accomplices is asked to confess. To confess, he selects a requested penalty reduction (as percentage of the pending penalty). 

Next, when each of the accomplices has made his individual choice, the NKA selects as accepted confessors the group of confessors who requested the lowest penalty reductions. Each of them receives the largest penalty reduction asked for by this group of confessors. 
In the accomplice’s auction each bidder places different values on the levels of penalty reduction, also called private value or subjective value. Besides from rough estimates, the other bidders and the NKA do not know the exact valuations

Note that only after the distribution of the requested penalty reductions is known, the NKA decides on the actual size of the group who gets a penalty reduction. The actual size of the group that receives penalty reduction may vary with each whistleblowing case, depending on the size of accomplices, the size of confessors, the levels of penalty reduction asked for and the quality of information confessors possess.
Also, when at the threshold level of what the NKA deems a reasonable penalty reduction there are multiple confessing accomplices that have chosen the same level of penalty reduction, the NKA can decide, for instance by random selection, who will be elected to actually receive the reduction in penalty. In any case, the NKA has full freedom in determining the number n of accepted confessors. (The NKA can decide, what the limit of penalty reduction will be, or how many confessors it aims at.)

Interestingly, this accomplice’s auction hereby gets the character of a 2nd-price (or more precisely for n > 2 an nth-price) sealed-bid auction. In such a second-price sealed-bid auction, also known as ‘Vickrey’ auction, bidders submit written bids simultaneously without knowing the bid of the other people in the auction. The highest bidder wins, but the price paid is the second-highest bid. In this type of auction every bidder has a dominant bidding strategy to bid their true price valuation of the item on sale.
 (See appendix 3 for more details)
This is in contrast to the first-price sealed-bid
 and the Dutch auction
 in which each bidder should bid strictly less than his maximum willingness to pay for the good and therefore, a demand revealing mechanisms is absent in these auction schemes. This strategy of bidding less than your value for the item is a phenomenon referred to as shading your bid.

What is a rational strategy for an accomplice confronted with a whistleblowing report, and who of them will enter the accomplice’s auction? 

It is difficult o determine the optimal strategy due to the intractability of the strategy space, and also because the equations which need to be solved to determine a deviation-proof strategy are too complex.
 
The difficulty with the accomplice’s auction compared to the 2nd price sealed-bid auction lies in the fact that: 
· In the 2nd price sealed-bid auction one item at the time is being auctioned, whereas in an accomplice’s auction one might say a yet undetermined number of items is being auctioned simultaneously.

· The amount of strategies are far greater in an accomplice’s auction than in a 2nd price sealed-bid, due to the amount of choices each accomplice can make.

· the accomplices auction is more complicated due to the fact that if no one would bid in the accomplice’s auction, they would still all get rewarded. (the choice confess or collude)

· An accomplice’s auction is not a pure private value auction like the 2nd price sealed-bid auction; The common value of the accomplice auction lies in the fact that a commodity is auctioned in an accomplice’s auction.

· In an accomplice’s auction there are n highest bidders that get rewarded for the same price, in a 2nd price sealed-bid only the highest bidder gets rewarded and pays the 2nd highest price for it.

However, mechanism design, also called inverse game theory, can help to design the game, when it is known how we want the agents to act. Together with the assumption that the evolution of playing the game, will result in convergence into an optimal strategy, this study can verify the equilibrium.

Let’s for sake of argument assume that each accomplice has a total of one hundred choices listed as 1%, 2%, … , 100%. Here, the percentage indicates the requested penalty reduction, with the choice 100% indicating ‘no confession’. Obviously, if all select 100% (all collude), it is in no-ones interest to deviate from this strategy, and an equilibrium is reached.

If, however, all select 99%, an individual can improve his expected penalty reduction by selecting the choice 98%. This is because either:

A) the NKA is willing to award all a penalty reduction of 99%, in which case the person who selected 98% receives a 99% reduction as well, or: 

B) the NKA is willing to give a fraction of the group a 99% penalty reduction, in which case the person asking for 98% is the only one receiving a 99% penalty reduction for sure, or:

C) the NKA is not willing to render any 99% penalty reductions, in which case the ‘98%-bidder’ is the only one receiving a penalty reduction (whilst when he would have asked for 99% he would have participated in a ‘raffle’ amongst all accomplices for the 99% penalty reduction ‘prize’).

Clearly, in all three cases the individual is never worse off when asking for a smaller penalty reduction than the rest of the group, and ‘all bid 99%’ is not an equilibrium.

The same reasoning can be held for ‘all bid 98%’, ‘all bid 97%’, etc. 

In  practice, this iterative removal of dominated strategies stops when a level is reached at which the perception of all players is that they have reached a penalty reduction level that is ‘fair’ and at which the NKA is therefore comfortable to yield penalty reductions to all. In that situation, an individual can not improve his pay-off by deviating: asking for a lower penalty is pay-off neutral (only case A of the above three cases is relevant), whilst asking for a higher penalty would lead to not being accepted as confessor.

It can therefore be concluded that, insofar as the perception of each of the players on what the NKA deems appropriate levels of penalty reduction is identical to what each of them judges to be a ‘fair price’, the accomplices auction has achieved a plausible equilibrium at ‘a fair penalty reduction’. In this respect, the accomplices auction shares with 2nd price auctions the characteristics that honesty is the dominant strategy. This ‘honest bidding’ is achieved at the expense of an increased complexity (when compared to the accomplices dilemma procedure).

The advantages of this more complicated policy centre on the fact that the NKA can determine to a large extend the number of confessors and the total penalty reduction whilst knowing, for the case being considered, how the two are inter-related according to the valuation of the group of confessors.
However, this policy has also a side-effect that might influence accomplices when deciding to confess or to keep colluding. This is because accomplices will be attracted towards confessing by offering penalty reduction, but on the other hand, when opting for too much penalty reduction compared to the other confessor, the accomplice will receive no penalty reduction even if he is willing to confess (albeit for a higher penalty reduction than the NKA is willing to give). 

Another problem this policy is faced with is a societal aspect. When accomplices have created damage, in a second-price sealed-bid auction they might get more penalty reduction than that they initially would have vouched for. 

This is similar to a 2nd price auction in which the bidding can result in an embarrassment for the auctioneer if the winner’s actual bid is revealed to be far more than the runner-up’s which can occur, even if the auction design was both efficient and maximized expected revenue.

Also, a critical pitfall in auction design is collusion. This can take place in auctions when two or more bidders make illegal arrangements not to bid up the auction price, or in the accomplice’s auction, when two or more accomplices bid for more penalty reduction to decrease the total penalty.
 The colluding bidders that are trying to limit competition among themselves, are called a ring, which can include all of the bidders or some subset.

Secrecy fights collusion between bidders, as keeping bids secret (2nd price sealed-bid) makes it harder for bidders to coordinate their activities and makes defection from a collusive agreement harder to observe and therefore more attractive.

In this respect, it is worth to note that the accomplices dilemma acts as an nth price sealed-bid auction.

However, sealed bidding does not eliminate communication and prevent the formation of cartels. When a cartel is formed at an nth price auction it must suppress the bids of all members except for the bidders with the n-1 highest values.

Any cartel member who thinks of violating the cartel faces the highest cartel bidder and the highest non-cartel bidder, each submitting bids that are the same as if all were acting non-cooperatively. Thus, there is no gain to deviant behaviour.

When looking at collusion, the first price auction might be more suitable as there are incentives to deviate from the formed cartel: In order to secure a collusive gain the ring member with the highest value must lower his bid below what he would have bid acting non-cooperatively, and other ring members must suppress their bids. But when the highest-valuing ring member lowers his bid, the non-coalition bidders optimally lower theirs in response, and the opportunity is created for a non-highest valuing coalition member to enter an aggressive bid at the auction, either on his own or through a shill, and secure an item that he may not have been able to win acting non-cooperatively.

For this reason, one would favour the implementation of a 1st price sealed-bid, to better avoid collusion even though there is a strategic incentive to underbid. Note, however, that the analogy with nth price sealed-bid auctions fails in this respect as the NKA can decide on the value of n with the benefit of knowing the ‘bids’ of the accomplices. In case of a cartel amongst the accomplices, the NKA always retains the option of selecting a single confessor (n = 1) thereby rendering the accomplices auction into a 1st price sealed-bid auction. 

Another option in which cartel amongst the accomplices would be rendered no longer rational is when the NKA creates some sort of prisoner’s dilemma for the accomplices. Let’s say, the NKA gives 50% penalty reduction to every confessor plus another 50% penalty reduction divided over all n confessors. In case of one confessor, this leads to 100% penalty reduction. In case of two confessors (n=2), they both receive 50% + 50%/2 = 75% penalty reduction. This policy can be translated into the general form: Penalty reduction per confessor = 50% + 50%/n. Here, cartel formation is no longer a rational strategy for the accomplices.  

. 
5 Areas for further research 

Although this study extends the body of research on whistleblowing, some questions are left open, and further research could refine the model.

Listed below are some of the matters not incorporated in this study, suggestions as to how this thesis can be extended, and how further research can continue the line of reasoning of this thesis:

- Repeated game / multi-period game
This study utilises a single-period game model. However, repeated games might influence (future) factors determining strategies for players.

In a repeated setting, one weighs the expected benefit from collusion today with the expected cost of future penalties that follows collusion. Factors that determine this are the benefits of colluding, the benefits of confessing, and the extent of repeated interaction.

In a repeated setting, also past performance plays a role: An individual may be able to ‘forgive’ or turn a blind eye to wrongdoing on a single occasion, but not when it becomes a pattern. Long-term relationships and repeated interaction can strengthen social ties between agents, which in turn can increase their level of collusion if they believe that the principal is treating them unfairly. In a repeated game, collusion between firms will only be sustainable if the profits from it exceed those that can be derived from cheating (in one period) and then facing “punishment” thereafter.
A trigger strategy occurs in a repeated prisoners dilemma (repeated non-cooperative game): A player initially cooperates, but punishes the opponent for a predefined period of time as a response when a certain level of defection (i.e., the trigger) is observed.
The level of punishment and the sensitivity of the trigger varies: The grimm trigger, that is a severe strategy as a single defection of the opponent brings about an eternal end to cooperation (the player defects forever), in contrast to the much more forgiving tit for tat strategy that continues the punishment as long as the other player defects
This can be translated into practice in two ways: 

In case an organisation has dealt with a whistleblower report, with confessors (and colluders), the chance might decrease that previous colluders will do so again next time. This is because the learning effect and the perception that the next time some players will confess again, making it more attractive to confess in the future.

On the other hand, when a whistleblower report has lead to all colluders, the incentives might increase towards colluding in the future.

- Bystander effect
This thesis focuses on how to stimulate potential whistleblowers by improving the prospects of getting the wrongdoers to confess.

However, nothing has been said to avoid the “bystander effect,” where people are aware of wrongdoing but fail to report because when others are present, people assume someone else will act.

- Legal feasibility 

This study has developed a policy compatible with the situation in the Netherlands. 

However, the legal feasibility of this general policy has not been examined in detail. Future judicial research might imply that adjustments must be made to the whistleblower policy in order to remain within the limitations of the Dutch legal framework. 

The same holds for the legal feasibility of personal punishment that this policy exerts. Do Dutch laws have to change to make personal punishment applicable to agents in an organisation? Where does the Dutch legal system draw the line between the responsibility and associated punishment of individuals, and punishment of the organisation itself?

- Communication between accomplices
The model of this thesis suggests that the decision accomplices have to make (collude or confess) is done without the chance to communicate and deliberate between them. If they can communicate, will this affect their strategies?

The exact information or communication structure between the accomplices may play an important role in the determination of the level of collusion. 

- Information asymmetry
This study does not make a distinction between the levels (quantity and quality) of information possessed by the accomplices. Some accomplices might posses more, or more valuable, information than others. 

Accomplices with little evidence or information might not be as valuable when the case goes to court. 

Further research can investigate these cases. If required, adjustments can be made to the policy in order to focus on those accomplices that posses more valuable information, like the 

‘unique tip’.

6 Conclusion

This thesis aims to provide a policy that effectively encourages whistleblowing in the Netherlands.

In order to create a more effective policy, this study first studies the incentives for whistleblowers to speak up.

Examples of various cases of Dutch whistleblower indicate that current situation for whistleblowers lack significant incentives to speak up. This is due to the current Dutch whistleblower policy, that obligates whistleblowers to speak up internally first.

Also other whistleblower polices have been examined: The American whistleblower approach is to reward the whistleblower by give him a percentage of the revenue by going to court. (false claim right)

Other researchers have suggested an independent institution for reporting whistleblowers in order provide them with better protection. 

All three policies examined have shown the incentives for potential whistleblowers to speak up are insufficiently large enough. This can be explained as these whistleblower policies counter the symptoms, but do not tackle the core issue that people in a conspiracy have an incentive to collude.

Where other researchers have demonstrated the importance of factors like anonymity, protection and rewards for the whistleblowers effecting incentives, this study suggests a different option to increase incentives, by focussing on the relationship between collusion and whistleblowing. Instead of investigating direct effects on whistleblowers, this study examines the indirect effect on whistleblower by focussing on the strategies of accomplices. 

The game-theoretical model used in this study implies that the main characteristic a policy should include is penalty reduction for accomplices in order to stimulate whistleblowers.
This is explained through a case in which a whistleblower reports the wrongdoing, and all the accomplices has to decide whether to confess or keep colluding. In turns out that, if the penalty reduction is significant, accomplices will be pulled away from colluding and therefore are likely to confess. 

In addition, when the numbers of accomplices increase, the likelihood of confessing accomplices also increases. 

Knowing the effective incentive of penalty reduction, this study then creates a whistleblower policy that  is based on this. 

Two whistleblower policies are introduced: Penalty reduction that is decided by an independent institution and by the confessing accomplices themselves. 

While the first policy is in improvement of the current Dutch business-internal policy, the second policy is a refinement to the first policy, and even more effective and efficient. This is due to the fact that it resembles a 2nd price sealed-bid auction, in which all players tend to reveal their true value of their desired penalty reduction in order to confess. 

This policy has the advantage that it creates incentives to confess, whilst still penalties are set to the wrongdoers. 

Both policies have several advantages to the current whistleblower policy, i.e. efficiency, effective incentives potential whistleblowers, successful conclusion of each case leading to punishment of offenders, protection of reporting whistleblowers via anonymity, independency, decreasing collusion, etc.

Yet, to decrease the chances of collusion in auctions even further, this study points out that a 1st price sealed-auction is more likely to effectively fight collusion as the incentives to collude are smaller than in a 2nd price sealed-bid. Unfortunately a 1st price sealed-bid also has the tendency to bid just below the bidder’s valuation. 

Another form of auction design that fights collusion is one that creates some sort of prisoner’s dilemma for the accomplices. In this case, part of the penalty reduction is divided over all confessors, to create incentives in order to deter from collusion.
Still, further research can be carried out in order to strengthen this thesis. One can think of an extended study in which communication between accomplices is examined, or creating a model for a multi-period game. Also, information asymmetry between the accomplices might be interesting for further research.

Furthermore, there are some general remarks: The legal feasibility can be questioned in future studies. 

Another interesting theory involves the bystander effect, where no one speaks up. This study assumes a whistleblower speaks up, but if the bystander effect is significant, it might influence the outcomes of the model. 


7 Appendices

Appendix 1: Two-person stag hunt game

Stag hunt game, also referred to as trust dilemma game, can be viewed as an evolutionary game that leads to an outcome through a dynamic process.

This game involves two players who can decide whether to hunt for stag or for hare. Hunting hare alone creates a pay-off (B) that is independent on what the other person decides. Both hunting stag will generate a higher pay-off (A) than hunting hare. However, hunting stag is only lucrative when both players are hunting for stag; Hunting stag alone is doomed to failure, and therefore has the lowest pay-off (C) of all alternatives.

Pay-off matrix: (pay-off player 1 is marked in red, pay-off player 2 is marked in blue)
	Player 1       Player 2

Player 1
	Stag
	Hare

	Stag
	A, A
	C, B

	Hare
	B, C 
	B, B


Therefore pay-offs: A > B > C)

Let’s assume the following relative pay-offs:

	Player 1       Player 2

Player 1
	Stag
	Hare

	Stag
	4, 4
	0, 2

	Hare
	2, 0
	2, 2


Both ‘stag hunting’ and ‘hare hunting’ are equilibria: If the other player hunts stag, it is best to also hunt hare (as pay-off 4>2). If the other player hunts hare, it is best to also hunt hare (as pay-off 2>0).

A player who chooses to hunt stag takes a risk that the other will choose not to cooperate in the stag hunt, thus risking reducing his pay-off. (wealth-maximisation)

A player who chooses to hunt hare runs no such risk, since his payoff does not depend on the choice of action of the other player, but he foregoes the potential payoff of a successful stag hunt. This is called loss avoidance as players avoid strategies resulting in sure negative pay-offs. 

Therefore, in a stag hunt, rational players are pulled in one direction by considerations of mutual benefit and in the other by considerations of personal risk.

So, as the pay-off dominance and risk dominance are in conflict, what will be the outcome of the game?

Each would prefer to cooperate in hunting the stag but as this requires a lot of trust among its members (other player's motives or actions are uncertain) and people rather tend to avoid losses (hunting hare is risk free), Rousseau argues that the outcome of both hunting hare is more likely.
Appendix 2: Equilibrium selection in the accomplice’s dilemma

In chapter 3, the situation of the accomplices being confronted with a whistleblower is captured in a  N-player stag-hunt game with two strategic choices per player:

    Pcol(N-1)


         1- Pcol(N-1)

	
	All others collude
	At least one of the others confesses

	Collude
	B
	-P

	Confess
	-P + Q
	-P + Q


Table 3: Accomplice's dilemma as an N-player stag-hunt game 

This multi-player game is studied from the perspective of the single player ('you') who has to select between the two strategies ‘collude’ or ‘confess’ (leftmost column) based on his perception of what the others ('the opponents') are likely to do. Notice that in contrast to the strategy tables displayed in appendix-1, here only the single player (‘your’) utility is displayed in the table. This is a necessity as a full representation of an N-player stag-hunt game would require an N-dimensional 2x2x….x2 table filled with N utilities per cell. For large N this is unpractical. The condensed form as displayed in table 3 suffices to describe the whole game which is symmetric for the N players.

Based on table 3 and the values of B, P, Q and the number of players N, you can deduce the optimal (so-called risk-dominant) equilibrium by reasoning along the lines described by Harsanyi and Selten:

As a first approximation, one starts from the assumption that all opponents are clueless about the optimal strategy. In this case each of the N-1 opponents can be expected to randomize 50:50 their choice. Hence, the N-1 opponents collude with likelihood (1/2)N-1, and they fail to do so (have at least one confessor among them) with likelihood 1 – (1/2)N-1. As a result, when you make the choice of colluding, you can expect on average a pay-off:

(1/2)N-1 . B + (1 – (1/2)N-1) . (-P)   =   -P + (1/2)N-1 (B + P) . . . . . . . (6)

whilst when confessing, your pay-off will be:

-P + Q   . . . . . . . . . (7)

Confessing is to be preferred over colluding when (7) exceeds (6):

-P + (1/2)N-1 (B + P)  <  -P + Q

This is the case when the penalty reduction (Q) relative to the risk a player runs when he opts to collude (the difference between the utilities B and –P or B + P) satisfies:

Q/(B + P)  >  (1/2)N-1 . . . . . . . (8)

For given values of B, P and N, one can always select a large enough value for Q (the penalty reduction) such that inequality (8) is satisfied. It then follows that the best response to clueless opponents is to confess. But if this is the case, not only you but any rational opponent will arrive at this conclusion. So, individual opponents are forced to confess with a higher than 50:50 probability, which makes it even more attractive for you to confess. And this is then also the conclusion arrived at by your opponents. As a result, you and your opponents are all driven inevitably towards the equilibrium 'all confess'. When applying Harsanyi and Selten’s equilibrium selection theory, 'all confess' is the risk-dominant equilibrium that gets selected at the expense of the pay-off dominant (or Pareto-optimal) equilibrium 'all collude'.

Equation 8 specifies the threshold at which confessing becomes the preferred choice. Knowing this threshold, one may ask: “How much larger should Q/(B+P) be such that there will be a strong incentive to confess?” 

The answer lies in casting the above theory in terms of the basins of attraction 
 of the two pure equilibria 'all confess' and 'all collude'. In these terms equation (8) merely states the condition for the basin of attraction towards the equilibrium ‘all confess’ to exceed the basin of attraction towards the equilibrium ‘all collude’(i.e. the basin of attraction towards all confess to be larger than ½). To determine the conditions for the basin of attraction towards ‘all confess’ to be – say – twice the basin of attraction towards the ‘all collude’ equilibrium, we need to determine the boundary between both basins.

The boundary that separates both basins of attraction is the mixed strategy Nash equilibrium for this game. This mixed strategy equilibrium can be derived as follows:

If -- from your perception – a randomly selected opponent can be expected to collude with probability Pcol, then the chance of all N-1 opponents colluding is Pcol(N-1). This translates into you being indifferent between both strategies available if (see table 3)

Pcol(N-1) . B + (1 – Pcol(N-1)) . (-P)  =  - P + Q

or:

Pcol(N-1)  =  Q/(B + P)  . . . . . . . . . . . (9) 
When Eq. 9 does not hold, but rather:

Pcol(N-1)  <  Q/(B + P)  . . . . . . . . . . . (10) 
your preferred action is to confess. So, if individual players each display a likelihood for confessing that satisfies inequality (10), all players should confess. This then renders inequality (10) even stronger. As a result, all players are drawn towards the strategy 'confess'. In other words, the inequality (10) denotes the basin of attraction for the equilibrium 'all confess'.
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Figure A-1 Indifference curves in the multiplayer game for various values of Q/(B+P). The area below each curve indicates the circumstances for which confessing yields a higher expected utility than colluding. The area above the curves indicates colluding to be the preferred strategy.

The boundaries of these basins (the circumstances for which confessing yields a higher expected utility than colluding) are depicted as the areas below the curves in figure A-1.

Appendix 3: True value in a second-price sealed-bid auction
Basic assumptions of the Vickrey auction are: 

· The bidders try to maximise their expected individual utility and are risk neutral

· There is no collusion among the bidders

· The independent-private-values assumption holds (each bidder is assumed to have assigned a precise value to the good, whilst not knowing anyone else’s valuation)

· The bidders are symmetric (bidders draw their valuations from the same probability distribution, and the same valuation gives identical bids)

· The bidders payment is a function of their bids alone (no additional costs).

To explain how a second-price sealed-bid auction creates incentives to reveal one’s true value of an item, an example is given.

Suppose an auction is held and your are willing to pay € 1000 for the item on sale. 

Bidding less than € 1000 can have two outcomes. 

Suppose you bid € 800 and the highest rival bids € 700, you win and pay € 700. But the same outcome (of paying € 700) would have arisen if you would have bid € 1000.

However, if the highest rival bids € 900, you loose, whereas if you would have bid your true value, you would have won the item of the auction for € 900 (which is still below your maximum willingness to pay). Therefore, bidding below your true value of the item will not improve your expected utility.

Another situation occurs when the highest rival bids more than your willingness to pay, say   € 1500, you loose. Again, this outcome would also have happened when you would have bid your true value of the item.

Bidding more than your true value is also decreasing your utility, as this will in some cases let you win an item in the auction that exceeds your maximum willingness to pay, and therefore you would have liked to loose.

Consequently, in a second-price sealed-bid auction, honesty is the best strategy, no matter what your rivals bid. In other words, honesty is the dominant strategy.
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