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SUMMARY 

 

Across diverse regulatory settings, authorities monitor the compliance behavior of agents. A 

fundamental question for both social scientists and policymakers is whether authorities can trust 

agents. Can authorities expect agents to comply with regulations, and consequently monitor them 

less frequently? This dissertation focuses on trust-based regulation; a type of regulation that 

allows regulatory authorities to lower monitoring levels based on positive expectations about 

agents’ voluntary compliance. The dissertation has five chapters. In Chapter 1, I review relevant 

literature on trust, regulation, and compliance in order to define trust-based regulation. Chapter 2 

contains a game theoretical model examining how tax compliance is affected by rules that allow 

trust to develop. The key finding is that long-term oriented agents do not misuse trust. Chapters 3 

and 4 employ data from the regulatory setting of financial intermediation in the Netherlands. My 

colleagues and I observe that firms’ law violations are negatively associated with firms’ (i) 

perception of procedural fairness in regulation, (ii) membership to the industry’s self-regulatory 

organization, and (iii) connections to industry associations and quality improvement 

organizations. Chapters 2, 3 and 4 illustrate how voluntary compliance can be influenced by 

factors that originate in the agent (discount factor), the regulatory authority (procedural fairness), 

and other agents in the regulatory setting (industry self-regulation, industry connections). The 

practical implication is that, under trust-based regulation, regulators may identify factors like 

these, form positive expectations about agents’ voluntary compliance, and consequently monitor 

them less frequently. Chapter 5 concludes with a summary of the previous chapters and 

directions for future research.  
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SAMENVATTING 

VERTROUWEN GEBASEERD TOEZICHT 

 

Een fundamentele vraag voor zowel sociale wetenschappers als beleidsmakers is of autoriteiten 

vertrouwen kunnen plaatsen in degenen op wie ze toezichthouden. Kunnen autoriteiten 

verwachten dat individuen en organisaties voldoen aan regelgeving, en hen als gevolg minder 

intensief monitoren? Deze dissertatie onderzoekt op vertrouwen gebaseerd toezicht; een type 

toezicht waarbij toezichthouders de intensiteit van monitoring verminderen op basis van 

positieve verwachtingen omtrent compliance. Het proefschrift bestaat uit vijf hoofdstukken. In 

hoofdstuk 1 bespreek ik relevante literatuur met betrekking tot vertrouwen, regelgeving en 

compliance, en kom ik tot een definitie van op vertrouwen gebaseerd toezicht. Hoofdstuk 2 

ontwikkelt een spel theoretisch model dat analyseert hoe naleving van belastingwetgeving wordt 

beïnvloed door regels die het mogelijk maken om vertrouwen te ontwikkelen. De belangrijkste 

bevinding is dat op lange termijn gerichte actoren vertrouwen niet misbruiken. Hoofdstukken 3 

en 4 maken gebruik van compliance data met betrekking tot financiële intermediairs in 

Nederland. De studies onderzoeken hoe non-compliance van financiële intermediairs 

geassocieerd is met hun (i) perceptie van procedurele fairness van regelgeving, (ii) lidmaatschap 

van zelfregulerende organisatie van de industrie, en (iii) connecties met brancheorganisaties en 

organisaties gericht op kwaliteitsverbetering. Hoofdstukken 2, 3 en 4 beschrijven hoe vrijwillige 

compliance van regelgeving kan worden beïnvloed door factoren die hun oorsprong vinden in de 

actor (disconteringsvoet), de regelgevende instantie (procedural fairness), en andere actoren 

(zelfregulering door de industrie, industrie connecties). Een primaire implicatie voor de praktijk 

is dat bij op vertrouwen gebaseerd toezicht toezichthouders vanuit factoren als deze 

verwachtingen kunnen vormen ten aanzien van vrijwillige compliance en de gewenste mate van 

monitoring. Hoofdstuk 5 sluit af met een samenvatting en suggesties voor toekomstig onderzoek. 
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CHAPTER ONE  

    

 DEFINING TRUST-BASED REGULATION 

 

 

1.1. Introduction 

 

In 2012, a user of an internet forum asked if there is a country in which the government trusts 

people (Trinity Core, 2012). The reason, the user explained, is that the United States Congress 

authorized an increase in the number of domestic drone flights over its territory, which can be 

potentially used to intercept internet connections and cell phone communications. The first reply 

was the following: “There is no such country where the government trusts you, sadly. But at least 

we don’t have robots flying around and recording our conversations” (Trinity Core, 2012, p. 1). 

May it be through drone flights, tax audits, restaurant inspections, or airport security 

scans, monitoring is at the center of government regulation, and as the discussion in the internet 

forum shows, monitoring is commonly associated with the government’s lack of trust towards 

people. Indeed, anecdotal evidence shows that the absence of trust can be used to describe 

governments and regulations. But does this imply that it is possible for governments to trust 

people? In other words, can governments trust? 

In this dissertation, I propose that governments can trust people, and that incorporating 

the concept of trust into the analysis of government regulation has non-trivial implications for 

both researchers and policy-makers. From an economic perspective, incorporating trust into the 

design and enforcement of regulation has the potential to reduce monitoring costs (Cherney, 

1997; Beccerra & Gupta, 1999; Wicks, Berman, & Jones, 1999), maintain or increase regulatory 

compliance, and consequently increase net social benefits (see Chapter 2). From a public policy 

perspective, the possibility for firms and individuals to gain the government’s trust goes in line 

with modern principles of public governance in which the government acts less as a cop and 

more as a service provider (Moore, 1993; Braithwaite & Makkai, 1994; Feld & Frey, 2002; 

Murphy, 2004; Kirchler, Hoelzl, & Wahl, 2008).  

Because of its relevant implications, researchers have previously investigated how to 

incorporate trust into regulation (Cherney, 1997; Feld & Frey, 2002; Lange & Gouldson, 2012). 
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The common premise of these studies is that, as trust becomes higher, trust violations are 

punished in more severe ways. Under this view, trust is supported by a higher level of deterrence 

(i.e., the threat of punishment for non-compliance). It is commonly accepted, however, that 

deterrence-based “trust” is not trust at all (Williamson, 1993; Rousseau et al., 1998). After all, 

the incorporation of harsher punishments signals distrust rather than trust. 

In this chapter I review relevant literature on trust, regulation, and compliance in order to 

construct a definition of trust-based regulation. Then I describe how this type of regulation 

relates to the remaining chapters of the dissertation, and finish the chapter with a concluding 

note. For consistency, from this point on I will refer to the government as the regulator, to 

regulated firms and individuals as agents, and to supervision or surveillance activities that 

involve audits or inspections as monitoring.  

 

 

1.2. Can governments trust people? 

 

1.2.1. Trust, monitoring, and compliance 

 

A commonly applied definition of trust refers to it as the willingness to accept vulnerability 

based on positive expectations about the other’s actions or intentions (Rousseau et al., 1998). 

This definition captures the idea that trust is unidirectional and imposes a risk. It is unidirectional 

because it goes from a trustor to a trustee (Mayer, Davis, & Schoorman, 1995), and imposes a 

risk because the trustor is uncertain – and thus vulnerable – to the trustee’s actions (Bohnet & 

Zeckhauser, 2004).  

In a regulatory context, this definition implies that a regulator trusts an agent based on 

positive expectations about the agent’s compliance behavior. Authorities request firms and 

individuals to comply in a diversity of regulatory settings, which may include, for example, tax, 

environmental, food safety, or flight safety regulations.  

Because agents’ compliance is desirable for the regulator (Stigler, 1974), trust in this 

context implies that the regulator is willing to become vulnerable to non-compliance. In other 

words, the regulator trusts an agent when the regulator is willing take actions that can lead to 
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lower levels of compliance. For instance, a tax authority may be willing to reduce the frequency 

with which it audits a firm because for several years the firm has properly paid its taxes.   

Indeed, one of the actions that makes the regulator vulnerable is to lower the monitoring 

level (unless the agent loves risk or is indifferent to changes in monitoring levels). This is 

because, according to deterrence theory (Becker, 1968), lower monitoring levels lead to lower 

levels of compliance. The rationale is that lower monitoring, while holding everything else 

constant, reduces the expected costs associated with not complying, and consequently increases 

the agent’s incentive not to fully comply with regulations. A lower monitoring level makes the 

regulator vulnerable to lower compliance, and therefore, trust implies that the regulator is willing 

to reduce the monitoring level based on positive expectations about the agent’s regulatory 

compliance.1  

In this sense, higher monitoring levels are indicative of lower levels of trust (Frey, 2003; 

Mulder et al., 2006). Because the regulator becomes more vulnerable as monitoring decreases, 

lower monitoring indicates higher trust. Importantly, under this conceptualization the monitoring 

level is influenced by the regulator’s level of trust (i.e., trust explains monitoring behavior, which 

is observable, and acts as an indicator of trust).  

 

1.2.2. Are regulators capable of trust? 

 

Individuals are capable of trust, but it may be less evident that also regulators are capable of 

trust. Nonetheless, there are two reasons why this can be the case. The first reason builds on trust 

research at the group level of analysis. Researchers suggest that a group is capable of trust when 

the trustee is trusted by group members or the group’s representative (Williams, 2001; Song, 

2009). Based on this notion, the regulator trusts an agent when the individuals who work for the 

regulator share their trust towards the agent (e.g., IRS auditors or airport security staff may trust 

families with young children more than others), or when the regulator's representative trusts the 

                                                 

1 Because deterrence involves monitoring as well as the imposition of penalties or fines, the regulator may become 

vulnerable to non-compliance by lowering not only the monitoring level, but also the penalty size. I concentrate my 

attention on monitoring because (i) regulators are commonly responsible for setting the monitoring level but not the 

size of the penalty (i.e., executive tasks, including supervision, are generally separated from legislative and judicial 

tasks), and (ii) as compared to reducing the penalty size, setting a lower monitoring level is a more intuitive 

indicator of the regulator’s trust. 
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agent (e.g., the director of a regulatory authority trusts firms of a given size or from a given 

industry more than others). These options would imply, however, that trust largely depends on 

the individual views and individual discretion of the group members or group’s representative. 

This may be undesirable in a regulatory context that strives for objectivity and procedural 

fairness.  

An alternative reading is that the regulator's actions are based upon laws that represent 

the views and interests of voters, who are indeed individuals, and are therefore capable of trust. 

Voters may support laws that promote a more cooperative approach towards agents (Scholz, 

1991; May, 2005), and which allow agents to gain the regulator’s trust in given regulatory 

settings (Frey, 1997; Feld & Frey, 2002; Murphy, 2004; Kirchler, Hoelzl, & Wahl, 2008). In this 

sense, a regulator is capable of trust because it represents individuals who are indeed capable of 

trust.  

The second reason why regulators might be capable of trust is based on observation. 

Across diverse countries and regulatory settings, regulators currently allow agents to gain the 

regulator's trust, in which case agents are monitored less frequently. In these settings, trust is 

explicitly incorporated into regulation, and does refer to the regulator's willingness to reduce 

monitoring levels based on positive expectations about the agent's compliance behavior. In 

Chapter 2, I present a series of examples of regulations that explicitly incorporate trust in 

practice.  

 

1.2.3. Regulators’ motivations to trust 

 

During the last two decades, scholars have questioned if all motivations to accept vulnerability 

can serve as the basis of trust (Williamson, 1993; Rousseau et al., 1998). There appears to be 

strong consensus on the idea that the willingness to accept vulnerability is not trust when it is 

entirely based on cognitive processes or calculative motives that focus on the assessment of risk 

(Williamson, 1993). Instead, trust needs to be at least partially based on a non-cognitive process 

or non-calculative motive, which may be related to, for example, the specific development of the 

relationship between the trustor and the trustee (i.e., relational trust; Couch & Jones, 1997; 

Kramer, 1999), or the affective processes that the parties share or experience (Dunn & 

Schweitzer, 2005).  
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In a regulatory context, the regulator may be willing to reduce monitoring levels based on 

cognitive processes or rational motives. For example, the motivation may be that monitoring is 

costly and the regulator faces budget constraints, or that, for a given monitoring level, 

monitoring costs outweigh monitoring benefits (Garoupa, 1997; Langevoort, 2002). These 

motives can also be calculative in nature. For example, the regulator may calculate the penalty 

size that is required to prevent non-compliance under a lower monitoring level (Becker, 1968), 

and if that (calculated) penalty is introduced, the regulator may be willing to reduce the 

monitoring level (assuming that the agent has some degree of risk aversion). 

Additionally, the regulator may also be willing to reduce monitoring levels based on non-

cognitive processes or non-calculative motives. As I mentioned earlier, voters may support laws 

that allow agents to gain the regulator’s trust. For instance, voters may support laws that allow 

restaurants with certain certifications to be inspected less frequently by food safety authorities. 

In this way, regulators may represent voters’ positive social orientation toward society, 

which aims at treating agents more as business partners or community members, and less as the 

constant suspects of non-compliance (Frey, 1997; Feld & Frey, 2002; Murphy, 2004; Kirchler, 

Hoelzl, & Wahl, 2008). This view reflects a relational definition of trust, which involves “not 

only a calculative orientation toward risk, but also a social orientation toward other people and 

toward society as a whole” (Kramer, 1999, p. 573).  When the motivation to accept vulnerability 

includes motives of this sort, it goes in line with the definition of trust presented by Rousseau 

and colleagues (1998), as well as the definition of relational trust presented by Kramer (1999). 

 

1.2.4. Previous views of trust-based regulation  

 

Previous conceptualizations of trust-based regulation strongly emphasize calculative motives. 

According to a literature review on the topic, the successful incorporation of trust into regulation 

depends on placing “trust in the foreground” and “distrust in the background” (Cherney, 1997, p. 

11). More specifically, the regulator must be willing to escalate the response to trust violations 

through, for example, “harsher penalties” (p. 11). More recently, researchers in the area of 

environmental regulation have defined trust-based regulation as a regulatory style that involves 

openness and cooperation between the regulator and agents in order to attain environmental 

objectives (Lange & Gouldson, 2010). Under this conceptualization, the response to trust 
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violations must be incremental and thus involve “more punitive enforcement” (p. 5238). 

Similarly, researchers in the area of tax regulation suggest that trust violations must be punished 

“more severely” in settings in which the level of trust is relatively higher (Feld & Frey, 2002, p. 

95). 

These views are based on the idea that regulators can trust agents because the threat of 

harsher punishment prevents agents from violating the regulator’s trust. In these studies, higher 

trust is based on higher deterrence, which implies that trust violations receive an incremental 

punitive response. However, this does not properly reflect the notion of trust. When the entire 

population of agents is targeted with higher deterrence in the form of, for example, harsher 

punishments, the regulator’s “trust” (i) is based on calculative motives that seek to reduce the 

risk of non-compliance, (ii) is indicative of the regulator’s negative instead of positive 

expectations about agents’ compliance behavior, and (iii) reflects the regulator’s unwillingness to 

accept vulnerability. Indeed, it can be said that this type of deterrence-based “trust” is not trust at 

all (Rousseau et al., 1998).  

The implication is that, in order to be trust, the regulator’s willingness to accept 

vulnerability cannot be based on higher deterrence. On the contrary, trust is observable when the 

regulator reduces the monitoring level without increasing the severity of the punishment for non-

compliance. 

 

1.2.5. Expectations about compliance 

 

Depending on the factors that influence compliance, this behavior can be categorized as enforced 

or voluntary. Compliance is enforced when it is positively influenced by the regulator’s 

deterrence, which combines monitoring efforts and the imposition of penalties or fines. 

Compliance is voluntary when it is explained by any other factors except deterrence. As shown 

in Figure 1.1A, the factors that influence voluntary compliance can originate in the agent (e.g., 

honesty or other values; Erard & Feinstein, 1994), other agents in the regulatory setting (e.g., 

reputational concerns, social influence; Sutinen & Kuperan, 1999), or the regulator (e.g., its 

cooperative attitude towards agents, efforts to facilitate agents' regulatory compliance; Feld & 

Frey, 2007). Because compliance behavior can be simultaneously influenced by different factors 
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(Cialdini & Goldstein, 2004), the compliance behavior of a single agent may be partially 

enforced, and partially voluntary.  

 

 

Figure 1.1: Sources of influence and the next three chapters 

 

 

Taking this distinction into consideration, the literature provides two key findings that 

help better understand how trust can be incorporated into regulation. The first finding is that, for 

the monitoring levels observed in practice, compliance levels are in numerous occasions 

unexpectedly high (Harrington, 1988; Garoupa, 1997; Garoupa, 2003; Gunningham & Kagan, 

2005; Feld & Frey, 2007). This phenomenon is sometimes referred to as the "Harrington 

paradox" in the area of environmental economics (Harrington, 1988), "tax morale" in the area of 

tax regulation (Frey, 1997), or “beyond-compliance“ in these and other research areas (e.g., 

Prakash, 2001). This finding indicates that deterrence is not the only factor that influences 

compliance, and thus supports the idea that compliance can be at least partially voluntary 

(Scholz, 1984; May, 2004; Muehlbacher, Kirchler, & Schwarzenberger, 2011). 

The second key finding is that higher monitoring levels, while holding everything else 

constant, are not always associated with higher levels of compliance (Piquero et al., 2011; Alm, 

2012). In fact, these studies show that deterrence can "backfire", leading to lower rather than 

higher levels of compliance. Based on this finding, some researchers suggest that stronger 

Figure 1.1A: Sources of influence Figure 1.1B: The next three chapters 
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deterrence can potentially “crowd out” voluntary compliance (Frey, 1997; Torgler, 2002). This 

also goes in line with the idea that compliance behavior can be influenced by both positive and 

negative factors at the same time (Cialdini & Goldstein, 2004).  

To illustrate this point, consider the case in which compliance is influenced by agents' 

perceptions of how the regulator treats them. Higher monitoring levels may, on the one hand 

deter agents from not complying, and on the other hand, feed perceptions of a distrusting 

regulator (as in the case of the internet forum users concerned about the increasing number of 

drone flights). While deterrence may lead to higher levels of enforced compliance, negative 

perceptions associated with it may lead to lower levels of voluntary compliance. 

Hence, the two key findings can be summarized as follows: agents may voluntarily 

comply with regulations, and deterrence may potentially backfire. The implication is that the 

regulator's trust can only be based on positive expectations about agents’ voluntary compliance 

(as opposed to enforced compliance, which is influenced entirely by deterrence). When 

expectations about enforced compliance are positive, agents are expected to comply more as a 

result of stronger deterrence (e.g., higher monitoring is expected to lead to higher compliance). 

Positive expectations about enforced compliance are entirely calculative in nature, and are 

indicative of the unwillingness to accept vulnerability (Williamson, 1993; Rousseau et al., 1998). 

For these reasons, positive expectations about enforced compliance do not reflect the regulator’s 

trust. By implication, trust can only be based on positive expectations about agents’ voluntary 

compliance.  

 

In sum, I suggest that regulators can trust agents. Regulation can be based on laws that 

represent voters’ views, which promote a more cooperative, service-oriented, or procedurally fair 

attitude towards agents (e.g., Tyran & Feld, 2006). These laws may allow regulators to form 

positive expectations about agents’ voluntary compliance, and set lower monitoring levels. 

Based on this, trust-based regulation may be defined as a type of regulation in which (i) the law 

allows the regulator to reduce monitoring levels based on positive expectations about agents’ 

voluntary compliance (without increasing deterrence levels), and (ii) the law is at least partially 

motivated by voters’ non-calculative motives, such as their positive views towards agents and 

society as a whole. 
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1.3. The next chapters 

 

Each of the next three chapters examines a factor that can potentially influence voluntary 

compliance (see Figure 1.1B). By observing these factors, regulators may form positive 

expectations about agents’ compliance behavior, develop trust towards agents, and consequently 

reduce monitoring levels. 

As mentioned earlier, the factors that influence voluntary compliance may originate in 

the agent, other agents in the regulatory setting, or the regulator. Chapter 2 examines a factor that 

originates in the agent, which is the agent’s discount factor or time value of money. Chapter 3 

examines a factor that originates in other agents, which is the influence of industry self-

regulation as well as industry associations and quality improvement organizations. Chapter 4 

examines a factor that originates in the regulator, which is the extent to which regulatory 

procedures are perceived as fair.  

In Chapter 2, Wielhouwer and I investigate how monitoring and compliance are affected 

by laws that allow trust to develop. We present a game theoretical model of tax compliance, and 

compare the game with and without trust-based regulation. The model shows that it is possible to 

set lower monitoring levels without reducing compliance. More specifically, lower monitoring 

levels do not lead to lower compliance when the agent’s time horizon is sufficiently long (i.e., 

when the agent has a long-term orientation). In such case, monitoring can be reduced and 

compliance will be maintained. Compliance is then partially voluntary because (i) it is to some 

extent influenced by the agent’s time horizon, (ii) the agent’s time horizon does not depend on 

deterrence, and (iii) voluntary compliance is explained by other factors than deterrence. The 

practical implication is that the regulator’s trust may be based on positive expectations about the 

agent’s time horizon.  

In Chapter 3, Dekker, Wielhouwer and I examine how compliance is influenced by other 

agents in the regulatory setting. Using the setting of financial intermediation in the Netherlands, 

we empirically investigate if compliance is associated with (i) firms’ membership to the 

industry’s self-regulatory organization (SRO), and (ii) firms’ connections to the industry’s 

network (i.e., industry associations and quality improvement organizations). We observe that 

firms’ number of law violations is negatively associated with SRO membership and firms’ 

number of connections to the industry’s network. A firm that does not belong to the SRO or is 
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disconnected from the industry’s network is more likely to break the law. These findings indicate 

that the industry has an active role in promoting compliance. The practical implication is that the 

regulator’s trust may be based on positive expectations about agents’ relationship with other 

agents (in this case, the industry). 

In Chapter 4, Dekker, Wielhouwer and I also employ data from the regulatory setting of 

financial intermediation in the Netherlands. We investigate how compliance is influenced by the 

extent to which firms’ perceive regulatory procedures as fair. We observe that the number of law 

violations is positively associated with the perception that the excessive extensiveness of 

regulation makes the firm’s activity unnecessarily difficult. In a regulatory context, this is an 

indicator of perceived procedural fairness. The main contribution of this study is that it provides 

an explanation of how perceived procedural fairness can affect regulatory compliance. We find 

evidence in favor of the idea that perceived procedural fairness motivates firms to acquire 

knowledge and stay up-to-date with the regulation, and that this knowledge enables firms to 

achieve higher levels of compliance. The practical implication is that the regulator’s trust may be 

based on positive expectations about agents’ perceptions.  

Finally, in Chapter 5, I present the conclusions of the dissertation. An important point is 

that, under trust-based regulation, trust has the potential to develop, but this may not necessarily 

be the case. One possibility is that trust never develops, and consequently, monitoring does not 

decrease. In such case, trust-based regulation is equivalent to a regulatory style that does not 

allow trust to develop. However, if trust develops, trust has the potential to be misused. Non-

calculative motives and uncertainty about agents’ intentions are precisely what make this type of 

regulation unique. If trust is honored, trust-based regulation may be seen as a means to increase 

economic benefits. Despite the importance of the economic benefits derived from trust-based 

regulation, the main motivation behind this regulatory style is to represent voters’ positive views 

towards society, not to maximize net economic benefits.  

 

 

1.4. Concluding note 

 

Governments can trust people: that’s the main message of this dissertation. This trust may be 

violated, of course. But not necessarily always, and not necessarily by everyone. Some may 
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consider this to be a sufficient argument to justify trust-based regulation, and in this way allow 

agents to gain the regulator’s trust.  

 Importantly, this dissertation shows that trust-based regulation is not a naïve regulatory 

strategy, but rather a sensible one. It originates in a positive attitude or disposition towards 

agents, but may also incorporate calculative motives and be economically beneficial. Instead of 

disregarding the fact that agents may voluntarily comply with regulations, it explicitly makes use 

of this information. Overall, “trust-based regulation” may first seem as a “soft” regulatory 

strategy, but at closer inspection, it can be seen that it ends up being “soft” only towards those 

who should be treated more softly. 

However, trust-based regulation may not easily find supporters in practice. For instance, 

governments that have public safety as their top priority, or voters who live in fear of terrorist 

acts may support the highest monitoring levels. In such cases, both the government and the 

people may prefer a regulatory style based on distrust rather than trust.  

Future research on trust-based regulation may examine whether voters’ views towards 

society are properly represented by regulators. It is possible that, while voters promote a positive 

view towards society, regulators’ have a (relatively secret) negative view towards society. In 

light of recent events (e.g., surveillance programs in the United States; Greenwald, 2013), future 

research may also explore whether compliance is affected by overt vs. covert monitoring 

activities. To some extent, it would be surprising to observe that people’s trust towards the 

government increases as the government sends signals of higher distrust towards its people. This 

would imply that, in a regulatory context, trust may not be reciprocated, and that the 

government’s distrust towards its people correlates with people’s trust towards the government.  

 



CHAPTER TWO  

 

ONLY THE CARROT, NOT THE STICK: INCORPORATING TRUST INTO THE 

ENFORCEMENT OF TAX REGULATION * 

 

 

New enforcement strategies explicitly allow regulators to trust agents and consequently audit 

them less frequently. Analytical research shows that, in order to prevent lower compliance, a 

lower audit probability (the “carrot”) must be compensated with the threat of a stronger 

punishment (the “stick”). However, such carrot-and-stick strategies reflect neither the idea that 

the regulator trusts the agent nor the strategies currently applied in practice. Using the context of 

tax regulation, we present a game-theoretical model in which the regulator’s trust in an agent can 

be built, maintained, and dissolved, without increasing the penalty for non-compliance (i.e., 

without the stick of harsher punishment). The model shows that, when there is a positive 

probability that the agent sufficiently values the future, incorporating trust is feasible in the sense 

that a lower audit probability does not result in lower compliance. Additionally, the model shows 

that (i) higher penalties undermine trust as they lead to higher audit probabilities, and (ii) 

combining trust and forgiveness can lead to a lower audit probability for both trusted and 

distrusted agents. 

  

                                                 

* This chapter is based on: Mendoza, J.P., Wielhouwer, J.L. (2014). Only the Carrot, Not the Stick: Incorporating 

Trust into the Enforcement of Tax Regulation. Unpublished manuscript, Accounting Department, VU University 

Amsterdam, the Netherlands. We thank Anja De Waegenaere, Richard Sansing, Henri Dekker, as well as Michael 

Bromwich, Joshua Ronen, and other participants of the EIASM 5th International Workshop on Accounting and 

Regulation, and the participants of the seminar at VU University Amsterdam for useful comments on the contents of 

this chapter.  
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2.1. Introduction 

 

Across diverse countries and regulatory settings, new enforcement strategies explicitly allow 

regulators to trust agents and consequently audit them less frequently. The key question is whether 

a lower audit probability leads to lower compliance. Analytical research shows that a lower audit 

probability does not lead to reduced compliance only if agents face the threat of a harsher penalty 

for not complying (Becker, 1968; Greenberg, 1984; Harrington, 1988). By making the punishment 

more severe, deterrence is not reduced, and compliance can be maintained. This follows from 

Becker’s economic theory of criminal behavior (Becker, 1968), which predicts that, in order to 

attain the same level of compliance, a reduction in the audit probability must be compensated with 

the threat of a stronger punishment. 

However, by introducing a harsher penalty for non-compliance, the regulator shows signs 

of distrust rather than trust towards the agent (Rousseau et al., 1998), and for this reason, a lower 

audit probability in these models is not indicative of trust. Indeed, enforcement strategies that 

explicitly incorporate trust in practice do not rely on threatening trusted agents with increased 

penalties for non-compliance. Because analytical research in this area reflects neither the idea of 

trust nor the strategies observed in practice, our objective is to examine in a game theoretical model 

whether a strategy that fits a generally accepted definition of trust is feasible and not harmful to 

the regulator (i.e., whether it does not lead to reduced compliance). 

Analytical work on conditional audit strategies has explored the effect of a lower audit 

probability on compliance. In these models, regulators use the outcome of a current audit to 

determine an agent’s future audit probability (Landsberger & Meilijson, 1982). Compliance is 

rewarded with the “carrot” of a lower audit probability, whereas non-compliance is punished with 

the “stick” of a higher audit probability or penalty (Friesen, 2003). Specifically, this type of stick 

refers to any action that the regulator takes in order to increase the expected costs associated with 

non-compliance. By introducing this type of stick, the regulator can lower the audit probability 

without decreasing the level of deterrence (which is the basic idea of Becker 1968). While the stick 

in Greenberg’s model consists in entering an absorbing state with an audit probability equal to 1 

(Greenberg, 1984), the stick in Harrington’s model consists in entering a state with a higher audit 

probability and penalty (Harrington, 1988). Subsequent refinements of these models also 

incorporate this type of stick (e.g., Raymond, 1999; Friesen, 2003). 
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Considering that a generally accepted definition of trust is the willingness to accept 

vulnerability based on positive expectations about the other’s behavior (Rousseau et al., 1998), an 

enforcement strategy that incorporates this type of stick does not indicate that the regulator trusts 

the agent. This is because of two reasons. First, this type of stick prevents the regulator from 

becoming vulnerable to the agent’s actions (i.e., the threat of a stronger punishment prevents agents 

from taking advantage of a lower audit probability), and in this sense, the agent is deterred from 

engaging in opportunistic behavior. Second, this type of stick is indicative of the regulator’s 

negative rather than positive expectations about the agent’s actions. Without this type of stick, the 

regulator expects the agent to take advantage of the lower audit probability and comply to a lesser 

extent. This violates the core characteristics of trust as negative rather than positive expectations 

lead to a lower audit probability. 

In sum, it can be said that reducing the audit probability while increasing deterrence is “not 

trust at all” (Rousseau et al., 1998, p. 399). Following this line of argument, an enforcement 

strategy incorporating the carrot of a lower audit probability – but not the stick of a more severe 

punishment – is indicative of the regulator’s trust towards the agent. 

There are several examples of enforcement strategies that explicitly incorporate trust in 

practice. In the area of tax regulation, the OECD identifies a series of countries where it is possible 

for tax revenue bodies and taxpayers to develop relationships based on trust, including Australia, 

Ireland, the Netherlands, Norway, the United Kingdom, and the United States (OECD, 2009). 

Similarly, the United Kingdom and the European Union explicitly incorporate trust into 

environmental regulations by promoting openness and cooperation between the parties involved 

(Lange & Gouldson, 2010). In the area of customs regulations, the Dutch Customs department 

implemented a certification system in which auditing levels are based on the extent to which firms 

are trusted (Belastingdienst, 2008). With regard to regulations in general, the Danish Code for 

Good Business Regulations states the following: “businesses which comply with law should be 

rewarded with less supervision” (OEM, 2009). 

In this chapter, the regulator applies a conditional audit strategy that explicitly incorporates 

the core characteristics of trust. We refer to this strategy as trust-based regulation, and define it as 

feasible when rewarding observed compliance with a lower audit probability, but without ever 

increasing audit rates or penalties compared to the game without trust, does not lead to reduced 

compliance. We show that trust-based regulation is a feasible equilibrium strategy when the agent 
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sufficiently values the future. If the agent’s time horizon is long, rewarding observed compliance 

with a lower audit probability, while keeping the penalty unaltered, does not lead to reduced 

compliance in subsequent periods. This equilibrium is Pareto efficient as it never harms the 

regulator and reduces the agent’s costs of being audited. However, if the agent’s time horizon is 

short, trust is misused, and rewarding compliance with a lower audit probability is not an 

equilibrium strategy.2 

Importantly, as compared to a standard regulatory strategy based exclusively on deterrence, 

trust-based regulation can only benefit (and never harm) the agent. The worst case scenario is when 

trust is dissolved and the agent becomes distrusted. In such case, the agent faces the same penalty 

and audit probability as with the standard deterrence-based strategy. Trust-based regulation allows 

for a lower audit probability without ever changing the size of the penalty, and in this sense it 

incorporates only the carrot and not the stick (i.e., the stick of introducing a harsher penalty for not 

complying). In the area of contracts, for example, harsher penalties are a signal of mistrust (Christ, 

Sedatole, & Towry, 2012). In line with the idea that increased trust and increased deterrence cannot 

go hand in hand, we find that higher penalties lead to more auditing of trusted agents and less 

auditing of distrusted agents. Moreover, increasing penalties constrains the range of discount 

factors for which trust-based regulation is feasible. In other words, higher penalties make trust-

based regulation less likely. 

Additionally, we consider the case in which the regulator is uncertain about the agent’s 

time horizon, which is indicative of the agent’s intentions to either honor or misuse trust. In such 

case, the regulator can learn this information through repeated interactions and develop a unique, 

agent-specific audit strategy. Trust-based regulation is feasible for as long as there is a (possibly 

very small) positive probability that the agent has positive intentions. In a setting with multiple 

agents, this is equivalent to observing “tailor-made” auditing strategies, as it currently occurs in 

practice. In the Netherlands, for instance, tax and customs authorities develop tailor-made 

                                                 

2 We note that the Folk Theorem (or grim strategies) indeed suggests that, for certain types of rules, these kind of 

equilibria exist (e.g., Fudenberg & Maskin, 1986; Fudenberg, Levine, & Maskin, 1994). We confine our attention to 

the specific rules that are currently applied in the practice of regulation and are indicative of the regulator’s trust 

towards the agent (i.e., a set of rules in which observed compliance leads to a lower audit probability without ever 

increasing penalties or audit probabilities). Of course, higher compliance can be achieved, for example, by 

increasing the penalties (grim), but our objective is not to find the rules that lead to optimal compliance. Instead, we 

are interested in the conditions under which the rules that are currently applied in practice are feasible and under 

which the regulator’s trust is misused. 
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strategies based on experiences specifically shared with each agent (Belastingdienst, 2008). The 

concept of trust is best captured in this case because the regulator’s vulnerability is based more on 

expectations and less on having certainty about the agent’s intentions. 

We extend the basic model with the case in which the regulator introduces forgiveness, 

allowing the agent to rebuild trust after it has been misused. The incorporation of forgiveness 

strengthens the idea that the regulator has a positive attitude towards the agent, which is a core 

characteristic of trust. We show that trust-based regulation with a low level of forgiveness – 

without increasing penalties or audit probabilities – is a feasible strategy when the agent 

sufficiently values the future. Compared to the game without trust-based strategies, a trust-based 

strategy with forgiveness allows the regulator to reduce auditing for all agents – both trusted and 

distrusted – without affecting compliance. In this case, trust-based regulation can reduce social 

costs in the short as well as the long run. 

In the remaining part of this introduction we discuss how our game reflects the 

characteristics of trust, based on commonly accepted conceptualizations of this construct, and 

describe how our model relates to earlier games of tax compliance. 

 

Trust 

 

Following the abovementioned definition of trust (Rousseau et al., 1998), a regulator trusts the 

agent when it is willing to become vulnerable to reduced compliance by auditing the agent less 

frequently, based upon the expectation that the agent will not comply less when the audit 

probability is lower. Trust in this game is considered as a unidirectional construct, meaning that 

it goes from a given trustor to a given trustee (Mayer, Davis, & Schoorman, 1995). Because the 

focus of this chapter is on enforcement strategies, we will only consider the regulator’s trust in 

the agent, and thus ignore the agent’s trust in the regulator. The agent may represent a firm or an 

individual. 

The game consists of repeated interactions between the regulator and the agent, and in 

this sense it incorporates the idea that trust can emerge as the relationship develops (a.o. 

Rousseau et al., 1998; Kramer, 1999; Lewicki, Tomlinson, & Gillespie, 2006; Chang et al., 

2010). Moreover, we employ the term trust dynamics to acknowledge that trust can change over 

time, and in particular, that trust can be built, maintained, and dissolved. 
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Along the relationship, trust is built when the regulator audits an agent for the first time 

and the agent is complying, in which case the agent is trusted in the subsequent period. Trust is 

considered to be maintained when a trusted agent remains to be trusted from one period to the 

next. This happens when either a trusted agent is audited and she is complying or when a trusted 

agent is not audited, in which case the regulator assumes that the agent is complying (i.e., a 

trusted agent enjoys the benefit of the doubt). Trust dissolves when a trusted agent is audited and 

she is not complying. Thus, trust develops depending on the specific experience that the 

regulator and the agent share. 

Importantly, trust has two observable consequences in this game. First, as compared to a 

distrusted agent, a trusted agent faces a lower audit probability (i.e., audits are less frequent 

under trust). Second, a trusted agent receives the benefit of the doubt and will therefore remain to 

be trusted when no audit takes place. 

Finally, we also take into account the idea that risk is a central aspect of trust. This is 

relevant because trust is based upon expectations, as opposed to having complete certainty about 

the other’s intentions (Rousseau et al., 1998). For this reason, we examine the case in which the 

regulator is uncertain about the agent’s time horizon, which in this game determines the agent’s 

intentions to either honor or misuse trust. 

 

A generic model of tax compliance 

 

The game develops within a tax setting, although it is applicable to a wider range of regulatory 

settings. This follows from the idea that compliance generally entails transfers to the regulator 

plus private compliance costs. Based on Becker’s economic model of criminal behavior (Becker, 

1968), early models of tax compliance indicate that non-compliance depends on the size of the 

fine and the probability of being caught (Allingham & Sandmo, 1972; Srinivasan, 1973). Major 

extensions to the basic model comprise repeated reporting, inclusion of honesty, and the 

interaction between authorities and taxpayers (for an overview, see Andreoni, Erard, & Feinstein, 

1998; Kirchler, 2007). The present game focuses on repeated interactions between players (like 

in Greenberg, 1984), leaving aside extensions of more complex models of tax compliance.3  

                                                 

3 Other advances in prior literature include connections to the labor market, firm production, and social interaction 

among heterogeneous taxpayers (Sandmo, 2005). Extensions of the basic model comprise for example information 
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Focusing on a generic game of tax compliance provides a clear analysis of the consequences of 

trust dynamics, while avoiding any confusion that may arise from additional extensions. 

We confine our attention to only one type of player: the strategic agent. This is a self-

regarding taxpayer who complies as long as it is profitable to do so. An honest agent, in contrast, 

complies regardless of the incentives to cheat (Erard & Feinstein, 1994). Given the structure of 

the game, an honest agent would be trusted at one moment and remain to be trusted from then 

on. In such case, trust-based regulation is always beneficial for both the agent and the regulator. 

However, the main questions and risks regulators face are with respect to agents who may have 

incentives to misuse trust. We thus focus on the strategic agent and investigate whether trust-

based regulation can be feasible even in this most severe case. 

This chapter is organized as follows. The next section contains the game description, 

including the rules on how the dynamics of trust are incorporated into the regulatory system. The 

game solution is presented in Section 2.3. In Section 2.4 we discuss the consequences of possible 

modifications to the model, including uncertainty about the agent’s intentions and the possibility 

of forgiveness. Section 2.5 discusses implications of our results and Section 2.6 concludes. 

 

 

2.2. Game description 

 

2.2.1. The base model 

 

The game has two players, an agent ( A ) and a regulator ( R ). The agent can either comply or not 

comply with the regulation, while the regulator can either audit the agent or not. The agent is 

assumed to choose the level of compliance that maximizes her expected payoffs. She complies 

with probability   and does not comply with probability 1 . Without loss of generality, the 

agent’s taxable income is assumed to be equal to 1. If the agent complies, she transfers a fraction 

of her income   to the regulator, where  0,1  represents the tax rate. An agent who is detected 

                                                 

acquisition (Sansing, 1993), different orders of risk aversion (Bernasconi, 1998), and agency costs in corporate tax 

compliance (Crocker & Slemrod, 2005). 
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not complying is assumed to pay a penalty, z . When audited, the agent faces costs c .4 These may 

include, for instance, hiring professionals to attend the regulator’s inspection, or spending time to 

prepare and attend the audit (Andreoni, Erard, & Feinstein, 1998).. 

As for the regulator, the cost of conducting an audit is equal to s , 0s . The regulator 

conducts an audit with probability   and no audit with probability 1 . The regulator is assumed 

to maximize its payoffs and therefore does not conduct an audit if the audit costs are larger than 

the benefits of detecting an agent not complying. So we assume that zs  . Otherwise, auditing 

does not represent a credible threat. We assume that by conducting an audit, the regulator observes 

whether the agent complies with the regulation.5 

The game is repeated at discrete points in time throughout an infinite time horizon. The 

agent and the regulator discount future payoffs by factors A  and R , respectively, with 

0,1]), RA  .6 The strategic form of the game, containing the payoffs for both players per time 

period, is presented in Table 2.1. Note that this is not a zero-sum game because both players face 

costs associated with supervision.  

 

Table 2.1: Actions and payoffs per time period 

 Comply    Not comply  1  

 R’s payoff A’s payoff R’s payoff A’s payoff 

Audit     s  c1  zs  zc1  

Not audit  1     1  0  1  

Variables:  : tax, s : costs of auditing, c : costs of being audited, z : penalty for not complying. 

 

                                                 

4 Given that taxable income is normalized to 1, costs c  are assumed to be between 0 and 1 . Higher costs would 

mean that the payoff for the agent is negative when she is audited and complies. 
5 Note that in this model we ignore the possibility that the tax authority may retrieve information regarding 

compliance from the tax report. Adding this possibility increases complexity, but the qualitative results continue to 

hold when the level of reported income yields a signal about compliance to the tax authority, as long as the authority 

cannot infer full compliance with certainty from a reported income level. The model can also be interpreted as 

deciding whether or not to investigate compliance with respect to a specific tax reporting issue within the audit of a 

firm (e.g., transfer pricing). In this case, the tax report that reflects total taxable income is unlikely to provide a 

credible signal on the specific tax reporting issue. 
6 For an example of a game in which players have different discount factors, see Radner, 1985. 
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2.2.2. The dynamics of trust 

 

To incorporate trust dynamics into the game, the regulator establishes two rules concerning the 

ways in which trust can be built and dissolved. It is assumed that the agent is informed about these 

rules before the game starts. 

Throughout the game, the agent can be trusted, distrusted, or waiting to be either trusted or 

distrusted. A waiting agent remains waiting until the regulator conducts an audit. Once an agent is 

either trusted or distrusted, she will never be waiting again. The agent is neither trusted nor 

distrusted at the beginning of the game, and therefore the agent is assumed to be waiting in period 

0. 

 

Rule 1: Building trust and the consequences of being trusted. A waiting agent becomes trusted if 

she is audited for the first time and the regulator observes that she is complying. That is, if the 

regulator detects a waiting agent complying in period i , then the agent will be trusted in period 

1i . As mentioned before, trust has two observable consequences. 

The first consequence is that, as compared to a distrusted agent, a trusted agent faces a 

lower audit probability. More specifically, for any period 1i , a trusted agent faces an audit 

probability, 
it , , which is lower than the audit probability faced by a distrusted agent, 

id , , where 

the subscripts t  and d  stand for “trusted” and “distrusted”), respectively. If it turns out that in 

equilibrium 
idit ,, >  , we conclude that a trust-based strategy is not feasible. The reason is that a 

higher audit probability for a trusted agent conflicts with the abovementioned definition of trust, 

as trust should reflect positive expectations about the agent’s behavior and therefore lead to a lower 

audit probability (Rousseau et al., 1998). The difference between 
id ,  and 

it ,  reflects the 

regulator’s willingness to become vulnerable, and may thus be interpreted as an indicator of trust 

(Schoorman, Mayer, & Davis, 2007). Under this view, a trusted agent is relatively more trusted 

than a distrusted agent when 
idit ,, <  . 

The second consequence of being trusted is that a trusted agent is given the benefit of the 

doubt. This means that a trusted agent remains trusted when no audit is conducted, just as if 

compliance was confirmed. The two consequences imply that trust is maintained when the trusted 

agent is audited and she is complying, or when the trusted agent is not audited. Note that a trusted 
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agent can misuse trust by not complying and still remain to be trusted in the absence of an audit. 

Overall, this rule implies that the regulator can enter a state of increased vulnerability with a trusted 

agent. Moreover, this rule approximates the idea that trust is built depending on what is observed 

through experience and interaction (Zaheer, McEvily, & Perrone, 1998; Chang et al., 2010). 

 

Rule 2: Dissolving trust and the consequence of being distrusted. A waiting or trusted agent will 

become distrusted if the regulator conducts an audit and the agent is not complying. That is, if 

the regulator detects a waiting or trusted agent not complying in period i , then the agent will be 

distrusted in period 1i . 

The consequence of being distrusted is that the agent will remain to be distrusted from then 

on (i.e., the distrusted state is an absorbing state), and thus loses the benefit of facing a lower audit 

probability as in the trusted state. A distrusted agent cannot enter the waiting or trusted states ever 

again. This rule captures the idea that a trustor is unwilling to become vulnerable when the trustee’s 

behavior is evidently negative. To illustrate this point, consider the following principle followed 

by the tax authorities in the Netherlands: “We trust our taxpayer unless we have information they 

cannot be trusted” (OECD, 2009). We do not allow for forgiveness at this point in the game. In 

Section 2.4 we will elaborate on the consequences of forgiveness. 

At the beginning of the game, the agent is waiting to be either trusted or distrusted. The 

agent remains waiting until the regulator conducts an audit. The audit probability for a waiting 

agent in period i  is denoted 
iw, . Figure 2.1 presents the agent’s possible states. The state-

dependent strategies of the agent in period i  are denoted 
ik ,  for state },,{ dtwk , i.e., when the 

agent is waiting, trusted, or distrusted, respectively. The dependence on i  will however often be 

suppressed because the strategies are the same for different time periods. 
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Figure 2.1: The agent’s possible states 

 

 

2.2.3. Values and payoffs 

 

In period i, the agent’s value of the game in state k from period i until infinity is denoted ikVA , , 

and for the regulator, ikVR , . Taking the above rules into account, we can now present the agent’s 

and regulator’s expected values for each of the agent’s possible states in period i. For notational 

convenience we suppress the subscript i.  

 

The agent’s values are:  
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The regulator’s values are:  
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2.3. Equilibrium strategies 

 

The game is solved by making the regulator indifferent between auditing and not auditing, and 

the agent indifferent between complying and not complying. It can be verified from (1) that for 

each state the regulator makes the agent indifferent by pursuing the following strategies:  
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The intuition is that an agent in the trusted state bears the risk of losing her advantage (i.e., 

lower expected auditing costs). When being trusted is valuable to the agent (i.e., when ),> dt VAVA  

the regulator can indeed lower the audit probability, dependent on the difference between the 

agent’s value of the game when she is trusted and when she is distrusted. As the benefits of trust 

increase, non-compliance is less attractive, which results in the regulator’s preference for a lower 

auditing probability. Note that when being trusted is not valuable, the audit rates in all states are 

equal. Furthermore, it is immediately seen that the regulator strategically starts the game off by 

applying an audit probability w  equal to the audit probability assigned to a trusted agent, t . In 

other words, it is optimal for the regulator to start the game by trusting the agent. This is possible 
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because the agent faces the risk of becoming distrusted forever, while she remains in the waiting 

state for as long as she is not audited. 

Similarly, the regulator is indifferent between auditing and not auditing when 
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The value functions depend on the audit and compliance probabilities, which yields a system of 

equations that can be solved to find the optimal strategies in terms of the model’s parameters. 

Strategies and game values are given in the following proposition. 

 

Proposition 1.  The following strategies constitute the subgame perfect equilibria for each 

period. 

  

A. Traditional (purely) deterrence-based solution 
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B. Trust-based solution 
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The trust-based solution satisfies td  >  iff 
d

A
cz

z








 => .  

 

The proof can be found in the Appendix. One solution arises where all agents are treated 

equally. This first solution is the traditional (purely) deterrence-based solution. Without trust 

dynamics, the game solution is a mixed-strategy in which the strategic agent complies with 

probability 
z

s





1 , and the regulator audits with probability 
z


. The probability of complying 

decreases as the regulator’s supervision costs s  increase, or increases in case the benefits of 

detecting a non-complying agent, z , increase. The probability of auditing increases with taxes 

and decreases with penalties. There is an inverse relationship between auditing and the penalty z, 

which is the basic principle of deterrence (Becker, 1968). Because both players are made 

indifferent, the regulator’s expected payoff in any period i  equals ii s = , whereas the 

agent’s expected payoff equals ic 1 . 

Incorporating trust dynamics, however, yields a second solution.7 We refer to solution B 

from Proposition 1 as the trust-based solution. When the agent sufficiently values the future, i.e., 

when 
* >A , there exists a strategy where agents are transferred to the trust state based on 

observed compliance and the audit probability in this state is lower than when the agent is 

distrusted, i.e., dt  < . Compliance is rewarded by a lower audit probability, and still, because 

compliance in both states is equal, trust is not misused. Indeed, trusted and distrusted agents 

comply to the same extent. The intuition is that this compliance level makes the regulator 

indifferent between auditing and not auditing so that different audit rates result in the same payoff. 

The probability of auditing a trusted agent, t , depends on the extent to which the agent 

values future payoffs. More precisely, as A  becomes higher, t  can be lower because the future 

benefits of being trusted are more valuable to the agent. This implies that there is an appropriate 

                                                 

7 As mentioned in earlier, analyses based on the Folk Theorem or grim strategies suggest that other equilibria can 

exist, even with higher compliance or lower audit probabilities. However, we focus on the set of rules in which 

observed compliance leads to a lower audit probability without introducing the stick of a higher audit probability or 

harsher penalty for non-compliance. 
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level of trust for each agent, where the level of trust td    increases with A . When * <A , 

the solution requires a higher audit probability in the trust state. This not only conflicts with the 

generally accepted definition of trust, but also increases costs without benefit for either the agent 

or the regulator. Trust-based regulation should therefore not be incorporated when * <A . 

Being trusted in this model yields an advantage. The agent reduces audit-related costs as 

the expected interaction with the regulator decreases. Indeed, when these costs approach zero, the 

trust-based solution would not be sustainable, which follows from the fact that *  would then be 

equal to one. In settings where audit-related costs exist, however, a trust-based solution exists. 

Interestingly, the relationship between audit probability and penalty in the trusted state is 

opposite to that in the distrusted state. Whereas d  is decreasing in z, t  is increasing in z. 

Increasing penalties, which resembles a pure deterrence-based approach, requires increased 

auditing of trusted agents. Also, the difference between audit probabilities of distrusted and trusted 

agents, which indicates the level of trust, decreases when z becomes higher. Alternatively, it can 

be seen after substituting d  in  * that  *  is increasing in z, and when  * becomes higher, trust-

based regulation becomes feasible for fewer values of  . The intuition behind this is that, by 

increasing the penalty, the authority reduces the relative benefits of being trusted, and consequently 

prefers to increase the audit probability in the trusted state. Increased deterrence may thus 

undermine trust. 

Finally, let us consider the effects on social costs. The trust-based solution yields no 

benefits to the regulator in terms of total payoffs. The reduced audit costs are offset by fewer taxes 

and penalties received. The regulator is made indifferent between auditing and not auditing and 

can thus vary its audit probability without affecting its expected value. However, there is a benefit 

for the agent. The value in the trusted state is strictly higher than the value in the distrusted state 

because the expected costs of being audited are lower. Given that taxes and penalties are transfers 

between the players, social costs are equal to expected costs associated with auditing (for the 

regulator) and being audited (for the agent), )( csi  . As long as the agent enters the trusted state, 

social costs decrease by ))(( cstd    per period in which the agent is trusted. However, one 

should note that under the current rules and solution, these benefits disappear in the long run, as 

soon as the agent enters the absorbing state of being distrusted. One solution to prevent the agent 

from inevitably becoming distrusted forever is to incorporate forgiveness, considering that 
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amnesty programs and similar approaches are common in practice. We will elaborate on the effects 

of this extension in the next section. 

Before turning to the effects of the extension, let us intuitively elaborate on the effects of 

incorporating honesty into this model. In a setting with multiple agents, if a fraction of the agents 

is honest and always complies (as in Erard & Feinstein, 1994), these agents will always remain in 

the trusted state so that being distrusted is not an absorbing state. Indeed, honest agents are never 

caught not complying, and tw  =  implies that all agents are initially trusted. Thus, a trust-based 

system rewards and safeguards honesty. Overall, honesty makes trust-based regulation more 

preferable compared to traditional (purely) deterrence-based strategies as audit costs for trusted 

agents are lower in this game. Honest agents and the regulator will both benefit in such case. 

 

 

2.4. Unknown discount factor and forgiveness 

 

In the previous section we indicated that the optimal amount of increased trust that is placed in an 

agent may vary depending on the agent’s intentions, which in our model are reflected by the 

discount factor A . In reality, the regulator may have uncertainty about A , in which case the 

game captures even more explicitly the notion of trust, as trust is based on expectations instead of 

complete certainty about the other’s intentions (Rousseau et al., 1998). In Section 2.4.1 we discuss 

how audit and compliance strategies can evolve when the agent’s discount factor is unknown to 

the regulator. Then, in Section 2.4.2 we show that a limited amount of forgiveness may reduce 

social costs in the long run. 

 

2.4.1. Agent with unknown discount factor A  

 

Let us assume that an agent’s discount factor is drawn from some distribution function that is 

common knowledge. The realization of the agent’s discount factor is not observed by the regulator. 

Only after an audit the regulator learns the agent’s intentions, which are reflected in A . As in the 

previous sections, the game begins with the agent waiting to be either trusted or distrusted, and 

this is determined after the first audit. Moreover, we assume that the regulator can credibly commit 
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to never auditing a trusted agent with a higher probability than the probability of the status quo 

(i.e., dt   ). Otherwise, complying with *<  A  would imply that being trusted leads to a 

higher rather than a lower audit probability, which goes against the principle of trust. This 

commitment is credible as it does not affect the regulator’s payoffs. We thus determine whether 

an equilibrium that is not harmful for the regulator exists, under the assumption that a distrusted 

agent receives audit probability d , and a trusted agent receives audit probability },{min td  . 

The following equilibrium shows that, when there is a strictly positive probability that the agent 

will honor trust, trust-based regulation is possible, and dependent on the expectations about the 

agent’s intentions, trust may or may not be initially granted. 

 

Proposition 2. When A  is unknown to the regulator, trust-based regulation is possible  

( dt   ) as long as 0>}>{Pr *A . Moreover,  

i. when positive expectations are sufficiently high, trust is initially granted, i.e., if 

z

s
A





 1>}>{Pr *
, then dw  < ; 

ii. when positive expectations are not sufficiently high, the agent is initially distrusted, 

i.e., if 
z

s
A





 1}>{Pr *
, then dw  = .  

 

The proof can be found in the Appendix. The intuition is as follows. The regulator starts 

the game by making an assessment of the probability that the agent has positive intentions, 

}>{Pr * A . First, when the regulator knows that the agent has no intention to honor trust 

) 0=}>{Pr ( * A , trust-based regulation is not possible. However, when there is even a small 

probability that the agent will honor trust, trust-based regulation can be introduced without 

affecting the regulator’s expected payoffs. 

Let us start with case i  of Proposition 2. Given a dw  < , and with the rules that allow 

trust to develop in place, there exists a critical level of A  such that the agent has a pure strategy 

to comply when 
~

>A
 (i.e., when the benefits of honoring trust outweigh the advantages of 

violating trust), and a pure strategy not to comply when 
~

<A
 (i.e., when, in the short term, the 

agent benefits from a lower probability of getting caught not complying). Now, in case i  there 
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exists a d <~ , and a corresponding *>
~

 , such that the probability that the agent complies is 

equal to 
z

s





 1=*
, which makes the regulator indifferent between auditing and not auditing. 

This audit probability in the waiting state ~  is equal to the audit probability of a trusted agent with 

discount factor 
~

, and is decreasing in A . This implies that, if the regulator conducts an audit 

with probability  ~=w , and finds that the agent is complying, then the regulator under-estimated 

the agent’s discount factor ( 
~

A
). It can be concluded that the agent indeed has the intention to 

honor trust, and can thus receive a lower audit probability in the next period ( wt   ). Increasing 

the level of trust, based on previous (positive) interactions, corresponds both to what is observed 

in practice and to the idea that trust can develop through time (Rousseau et al., 1998). 

When these positive expectations are not sufficiently high (case ii ), the probability that the 

agent complies is less than *  for all dw  < , implying that the regulator can only start the game 

with dw  = . With this audit probability, an agent with 
*<  A  is indifferent between complying 

and not complying, and an agent with 
*>  A  will always prefer to comply. With the rules that 

allow trust to develop in place, a compliance probability equal to 
 

 *

*

<

>1

=





A

A

Pr

Pr
z

s





 when 

*<  A  makes the regulator indifferent between auditing and not auditing. It can be seen that in 

case ii , granting initial trust cannot be an equilibrium strategy, although it is possible to build trust 

over time if compliance is later confirmed. 

To illustrate how trust can develop through time, consider the case of the tax and customs 

authorities in The Netherlands, who shape their supervision strategies based on what they learn 

from repeated interactions with each firm (these are also known as tailor-made supervision 

strategies). This result also fits the idea that trust emerges from the relationship itself, and evolves 

based on what is learned through repeated interactions (Rousseau et al., 1998; Chang et al., 2010). 
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2.4.2. Forgiveness 

 

Until this section of the chapter we have assumed that the distrusted state is an absorbing state. 

Considering the implementation of amnesty programs and similar instruments in practice, in this 

subsection we examine the effects of forgiveness on a trust-based regulation strategy. We will 

now assume that it is possible for a distrusted agent to build trust again. Specifically, an agent 

observed to be complying in the distrusted state returns to the waiting state with probability u, 

and remains in the distrusted state with probability 1–u (as in Harrington, 1988). Note that u = 0 

represents the earlier case with no forgiveness, and u = 1 implies immediate forgiveness.8 The 

players’ values in the trusted and waiting states are the same as in (1) and (2). The values in the 

distrusted state are however different:  

 

  
  

  
   .

11=

1=

dAdtAdd

dddd

dRdtRdd

dddd

VAVAVAuc
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(9) 

 

Making the agent and the regulator indifferent in each of the states yields the following strategies 

in terms of value functions:  
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(10) 

                                                 

8 It can be verified from the formulation of the value functions below that for u = 1 only the traditional (purely) 

deterrence-based solution exists. This immediately implies that too much forgiveness will destroy the feasibility of 

trust-based regulation. 
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The solution to this system of equations yields the equilibrium strategies as given in the 

following proposition. 

 

Proposition 3. For each period of the game with forgiveness, the following strategies constitute 

the subgame perfect equilibria. 

 

i. Traditional (purely) deterrence-based solution 

},,{1

},,{

tdwkallfor
z

s
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z

k

k
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ii. Trust-based solution  
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where ))(1)(1( = uzuF AA   .  

For 
   >A , as given in Proposition 1, there exists a (0,1)u  so that the trust-based 

solution satisfies td  >  iff uu < , where 
)(

))((1
=

2

zc

zc
u

A

AA








.  

 

The above proposition shows that when a trust-based enforcement strategy is feasible 

)  >( A , forgiveness can also be included, as long as the regulator is not too forgiving. This 

has an effect on the audit probabilities both in the trusted and in the distrusted states. With 

forgiveness (u > 0), the distrusted state is not an absorbing state. Taking the trusted and waiting 

states together, which are treated equally by the regulator, and writing the transitions as a 
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Markov chain shows that the probability that an agent is in the trust state in the long run (or the 

expected long run fraction of trusted agents), t , equals  

0.>
)(1

=
dtdd

dd
t

u

u








 

This implies that the reduced costs of auditing and being audited in the trusted state are 

realized not only in the short term, but also in the long run. 

The possibility of being forgiven and receiving the benefits of trust increases the value of 

the distrusted state, and for this reason, the regulator can even reduce the audit probability in the 

distrusted state, albeit a modest reduction. So compared to the traditional solution, the audit 

probability is reduced in both the trusted and distrusted states without affecting compliance. We 

illustrate this with a numerical example. 

 

Figure 2.2: Optimal audit probabilities d  and t  as a function of forgiveness u  

  

A: d , t  as a function of u  B: d  on smaller scale 

 

Example 1.  Let 0.35= , 0.15=z , and 0.025=c . It follows from these parameter 

values that 0.966=* . Therefore, if 0.966>A , trust-based regulation is a feasible solution in 

the absence of forgiveness. To illustrate the effect of forgiveness, let us assume that 0.99=A . 

Figure 2.2 graphs the equilibrium audit strategies. 

For these parameter values, the traditional solution has an audit probability equal to 

0.7=
z


. In the absence of forgiveness, the audit probability for a trusted agent is only 0.2  (see 
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Proposition 1). Forgiveness (i.e., 0>u ) makes t  increase, and the trust-based solution is 

feasible with dt  <  as long as forgiveness u  is less than 0.0334=*u . In a setting with multiple 

agents, this implies that at most 3.34%  of distrusted agents can be forgiven. The minimum of d  

is obtained with forgiveness 0.012=u , which yields an audit probability of 0.6929 . 

Let us now consider 0.25=s , which yields 0.5= . For this value of audit costs and 

0.012=u , 0.0216=t . That is, in the long run 2.16 % of agents is in the trusted state. The audit 

probabilities are 0.3766=t  and 0.6929=d . In the traditional solution, the expected social 

costs (total costs of auditing and being audited) are equal to 0.1925 , and in the trust-based 

solution they are equal to 0.1887 , implying a long run cost reduction of 2.00 %. In the short run 

the cost reduction is 53.80%. 

Let us finally consider the effect of improved efficiency. When the cost of auditing s is 

assumed to be only 0.1 , compliance increases, and more agents end up being trusted in the long 

run ( 0.0811=t ), yielding a long run reduction in social costs of 4.69 %.  

 

Several things are noteworthy in this example. First, as expected, forgiveness reduces the 

amount of enhanced trust that trusted agents receive: The difference between d  and t  

becomes smaller. Second, a trust-based strategy with a low level of forgiveness implies that the 

audit probability for each agent, independently of the state in which she is in, can be reduced 

compared to the traditional (purely) deterrence-based game without affecting compliance. A 

trust-based system in which (i) compliance is rewarded with less auditing, (ii) trusted agents 

enjoy the benefit of the doubt, and (iii) distrusted agents can very slowly regain the authority’s 

trust is a system in which the audit probability can be reduced for all agents without decreasing 

compliance. Honoring the authority’s trust in such setting is a feasible strategy. 

 

 

2.5. Implications 

 

Regulators currently apply enforcement strategies labeled as “trust-based”. While some argue that 

these strategies are really based on trust, others may argue that, although they reflect the 
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characteristics and dynamics of trust, they are instead calculative strategies that make enforcement 

more efficient (as in the case of, e.g., reason-based trust, Castelfranchi & Falcone, 2010). The 

implications below follow from our model, which reflects the currently applied strategies and 

approximates the notion of trust in the following way: (i) the regulator is uncertain about the 

agents’ intentions, (ii) in the trust state, the regulator is willing to become vulnerable to the agents’ 

actions by reducing the audit probability and granting them the benefit of the doubt, (iii) 

vulnerability responds to observed positive behavior, and (iv) the regulator’s trust in the agents 

can be maintained and dissolved. 

 

Implication 1: Trust-based regulation can reduce social costs.  

 

Trust-based regulation is feasible when agents sufficiently value the future. In such case, 

incorporating a trust-based strategy reduces the audit probability for trusted agents. Furthermore, 

with low levels of forgiveness, a trust-based strategy admits lower audit probabilities for all 

agents - both trusted and distrusted - without leading to lower compliance. Considering that 

auditing is costly, such strategy reduces social costs. 

 

Implication 2: Trust-based regulation is not always possible, but can be introduced as soon as 

there are (possibly very modest) positive expectations.  

 

The second implication also relates to promoting trust as a policy recommendation. It is 

important to highlight that trust can be positive in terms of reducing social costs, but this is not 

always the case. In fact, we show that in some cases the introduction of trust dynamics may lead 

to reduced compliance or increased social costs. In the specific context of this game, introducing 

trust dynamics is not recommendable when agents face very small or no costs associated with 

supervision, or when agents are short-term oriented. In such cases, the agents prefer to misuse 

the regulator’s trust. However, when there is even a small probability that an agent will honor 

trust, trust dynamics can be introduced. 

 

Implication 3: Every agent can be assigned an appropriate level of vulnerability.  
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The possible amount of increased trust - as indicated by the reduction in the audit probability - 

depends on the extent to which each agent values the future. This implies that authorities can 

assign the level of vulnerability that is appropriate for each agent. For instance, if a firm displays 

a relatively high value of the future, the regulator can apply a higher level of vulnerability to this 

firm (i.e., a lower t ). When these agents’ characteristics are however unknown, the regulator 

can incrementally reduce the audit probability as a result of observed compliance, so that trust 

indeed evolves over time and develops when positive behavior is observed. To illustrate this 

point, Danish firms in the food industry that pass inspection four times in a row are subject to 

fewer inspections (OEM, 2009).  

 

Together, these first three implications go in line with the idea that trust-based regulation 

is founded on a selective case-by-case basis. In other words, the introduction of trust dynamics is 

comparable to a “tailor-made” system in which each agent faces the chance to become either 

trusted or distrusted. The level of trust and consequently the reduction in the audit probability can 

be tailor-made. 

 

Implication 4: Increasing deterrence undermines trust.  

 

Empirical evidence from tax research indicates that increased deterrence may crowd out tax 

morale, which refers to the intrinsic motivation to comply with tax regulations (Kirchler, 2007; 

Kirchler, Hoelzl, & Wahl, 2008). In line with these findings, we show that increasing penalties in 

a trust-based setting makes the trust-based solution less feasible. In order for a trust-based 

strategy to remain feasible, higher penalties require agents to have a longer time horizon, and 

trusted agents to be audited more frequently. Therefore, higher penalties make trust-based 

regulation less likely to be successful or only possible when trust is minimal. 

Before concluding, let us mention that although the model is presented in a tax compliance 

setting, the basic results may extend to other regulatory settings. Consider the following general 

setting. The agent decides whether to pay a compliance cost k , yielding a benefit to the regulator 

equal to b . This benefit may be either political or driven by a direct economic transfer. The payoffs 

in each period for this model are given in Table 2.2. 
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Table 2.2: Actions and payoffs per time period for a general model 

 Comply    Not comply  1  

 R’s payoff A’s payoff R’s payoff A’s payoff 

Audit     b – s – k – c b – s + z – k – c – z 

Not audit  1   b – k 0 0 

Variables: b: regulator’s benefit derived from compliance, k: cost of complying, s: costs of auditing,   c: costs of 

being audited, z: penalty for not complying. 

 

For this model, the optimal strategies are equal to the strategies derived in Propositions 1 

and 3, with  replaced by b in the strategy of A, and by k in the strategy of R. 

 

 

2.6. Conclusion 

 

In this game, a regulator has the option to introduce an enforcement strategy based on trust. The 

regulator starts trusting the agent after observing that the agent complies. As compared to a 

distrusted agent, a trusted agent is audited with a different audit probability and assumed to be 

complying when no audit is conducted. This setting captures the core characteristics of trust if a 

trusted agent faces a lower audit probability. When non-compliant behavior is observed, trust 

dissolves. 

Whereas carrot-and-stick models examining conditional audit probabilities show that a 

reduction in the audit probability requires the threat of stricter deterrence in order to avoid lower 

compliance (e.g., Greenberg, 1984; Harrington, 1988), we show that, if the agent’s discount factor 

exceeds a certain threshold, rewarding compliance with a lower audit probability does not lead to 

reduced compliance. Compared to the deterrence-based game, the agent is offered lower audit rates 

(the carrot) when trusted, while the agent is never worse off when distrusted (no stick). The “only 

carrot, no stick” approach of trust-based enforcement is feasible when the agent sufficiently values 

the future, in which case social costs are reduced because auditing is costly. Moreover, a trust-

based strategy is also feasible when the authority is uncertain about the agent’s intentions (captured 

by the agent’s time horizon), and when the authority incorporates low levels of forgiveness. 

Interestingly, a trust-based strategy with forgiveness can lead to a reduction in the audit probability 
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for trusted as well as distrusted agents without affecting compliance. New experimental research 

on conditional audit rules (e.g., Clark, Friesen, & Muller, 2007; Alm & McKee, 2004) may also 

include trust-based regulation strategies to empirically test and compare this as well as other 

model’s predictions. 

In the context of tax compliance models, the present game has the same limitations as the 

standard compliance game (Andreoni, Erard, & Feinstein, 1998). One such limitation is that 

behavior in each period is dichotomous, meaning that the agent either pays full taxes or nothing at 

all (i.e., the model does not account for under-reporting). Future models may incorporate under-

reporting, as well as moral considerations or social stigma, as compliance can be explained by 

taking into account economic and non-economic considerations (Kirchler, 2007). 

From a broader perspective, it may be argued that the game does not capture trust in itself, 

but rather a system of incentives where players are calculative and maximize individual payoffs. 

The discussion contrasting trust and calculativeness is longstanding (Williamson, 1993). However, 

trust may capture both calculative and non-calculative motives, so the existence of calculativeness 

does not necessarily rule out the existence of trust (Craswell, 1993). We consider that this game 

removes itself from pure calculativeness and approximates more to trust because (i) by introducing 

the rules that allow trust to develop, the regulator shows a positive attitude towards the agent (as 

captured by e.g., a lower audit probability, the benefit of the doubt, forgiveness), and (ii) the 

regulator does not need complete information about the agent’s intentions in order to incorporate 

trust dynamics (i.e., the solution is feasible under uncertainty about the agent’s intentions). Indeed, 

trust can emerge simply on the basis of expectations, which highlights the presence of risk. This 

corresponds to current and generally accepted definitions of trust. 

Nevertheless, whatever perspective is taken, the model does describe enforcement 

strategies that are currently applied in a diversity of settings and are labeled as “trust-based” in 

practice. The Dutch tax authorities offer a clear example. Their motivation to develop trust-based 

relationships is to promote an administrative attitude founded on cooperative values (Gribnau, 

2007). This goes in line with a relational definition of trust, which is based on a positive social 

orientation toward society (Kramer, 1999). As it is officially expressed by the Dutch authorities, 

their motivation to introduce trust is not calculative in nature. Nonetheless, there exists a chance 

that they will economically benefit from this attitude, so a calculative motive may complement 

their non-calculative motivation to promote cooperative values.   
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Appendix: Proofs 

 

Proof of Proposition 1 

The value 
z

d



 =  follows immediately from equating 0=| ddVA   and 1=| ddVA  , where 

dVA  is given by (1). Similarly, (4) is derived. 

Because the agent is made indifferent between complying and not complying, kVA  

follows after evaluating these functions in 1=k  and solving for kVA  for },,{ tdwk . 

Substituting 
A

d
d

c
VA









1

1
= , 

A

t
t

c
VA









1

1
= , and 

z
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 =  into (4) and solving for t  

yields two solutions: 
z

t



 =  and 

A

A
t

c

z






 1
= . 

Note that the solution 
A

A
t

c

z






 1
=  is decreasing in A . Solving 

0=
1

zc

z

A

A













 yields  . 

The agent’s strategy as formulated in (6) – (8) follows from equating 0=| kkVR   and 

1=| kkVR  , where kVR  is given by (2). Because the regulator is made indifferent between 

auditing and not auditing, kVR  follows after evaluating these functions in 0=k  and solving for 

kVR . 

Now suppose that td  > . Then td VRVR > , which however would imply from (6) and 

(7) that td  < . Similarly a contradiction is found for the alternative assumption td  < . 

Therefore, the only solution is td  = . The proof for w  is similar. Indeed when solving for t  

in the way we did for t , we again find two solutions: dt  =  and 1>=





R

R
t

zz 
. This 

second solution is therefore not feasible. 
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Proof of Proposition 2 

Assume that the discount factor A  is drawn from some distribution function, the regulator learns 

the agent’s A  after the first audit, and sets the audit probability based on the following three 

conditions: 

A. If the agent complies and *<  A , then the agent faces d  in the next period. 

B. If the agent complies and *>  A , then the agent faces t  in the next period. 

C. If the agent does not comply, the agent faces d  in the next period. 

Recall from Proposition 1 that 
)(

==
dtA

tw
VAVAz  


 . Without condition A, this 

equilibrium would make the regulator increase the audit probability in the trusted state (i.e., 

dt  >  when 
*<  A ), but this contradicts the principle of trust. Also recall that the regulator is 

indifferent between the game with trust and the game without trust. Hence, the regulator can 

credibly commit to apply condition A. The regulator’s payoffs are never reduced when he commits 

to auditing agents with 
*<  A  with probability d  instead of t . 

Now, if we substitute the values of tVA  and dVA  in the expression of w  with the values 

obtained in Proposition 1, it can be seen that 0<
A

w








. However, A  is unknown to the regulator. 

Define ~  as the audit probability that makes an agent with 
~

=A
 indifferent between complying 

and not complying. Then it follows that, given a ~ , an agent with 
~

>A
 will comply, and an 

agent with 
~

<A
 will not comply. Also recall from Proposition 1 that 

z

s





 1== *
 is the 

compliance probability that makes the regulator indifferent between auditing and not auditing. 

  

Now let us analyze the following two cases:   

i. The regulator’s assessment of A  is such that  
z

s
Pr A





 1>> *
. Then, there 

exists a 
*>

~
  such that  

z

s
Pr A





 1=
~

> . Let the audit probability in the 

waiting state be 
}

~
={

|==~



A

tw , then an agent will comply when 
~

>A
 and not 
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comply when 
~

<A
, which happens with probability 

z

s





1  and 
z

s


, 

respectively.  

ii. The regulator’s assessment of A  is such that  
z

s
Pr A





 1> *
. A *>

~
  does 

not exist such that  
z

s
Pr AA





 1=
~

> . An audit probability 
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A

tdw  

implies that 
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which indeed makes the regulator indifferent between auditing and not auditing (as 

shown in Proposition 1). For the agent, this solution is a best response because it is 

optimal to comply when 
*>  A , which results in entering the trust state, and ̂  is 

also optimal because the agent is indifferent between complying and not complying 

when 
*<  A  (because dtw  ==  and therefore dt VAVA = ). 

 

Finally we note that when   0=> *APr , solution ii  reduces to the deterrence–based 

equilibrium so that a trust–based solution does not exist. 

It follows straightforward from the value functions of the regulator given in Proposition 1 

that the regulator has the same expected payoffs under trust-based and deterrence-based regulation. 

 



CHAPTER TWO 

41 

 

Proof of proposition 3 

The proof goes along the same lines as the proof of Proposition 1. Let us start with the 

compliance probabilities. The value for the regulator is again given by 
R

k
kVR





1
= . For the 

compliance probabilities jk  , , with },,{, tdwjk   it follows from these value functions 
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=  that jk  >  would imply that jk VRVR > . This would however through (10) 

imply that jk  < , so that the only possible solution is tdw  == . The value 
z

s





1  

follows from the fact that the term },,{, tdwjkVRVR jk   equals zero. 

The values for t  and d  follow after solving the system of equations given by (10) 

together with the expressions for the value that follow from evaluating the given value functions 

for the payoffs in a strategy k  and solving for kVA . Solving dVA  for 0=d  and tVA  for 

1=t  yields:  
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Substituting these expressions for the value functions in (10) yields two equations in t  

and d . The equations are:  
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  Solving for t  yields the two solutions given in the proposition. The third root is  
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 which is not a solution as this root is clearly negative. 
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Finally, it can be verified for this solution that dt  =  if and only if  

.
)(

))((1
=

2

cz

zc
u

A

AA









 

  Because 0=u  for 
 =A , u  is strictly increasing in A , and 1<
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for 1=A , it follows that (0,1)u  so that the trust-based solution satisfies td  >  iff uu < . 

This completes the proof. 

 

 



CHAPTER THREE  

 

INDUSTRY SELF-REGULATION, FIRMS’ INDUSTRY CONNECTIONS, AND 

REGULATORY COMPLIANCE * 

 

 

This chapter examines firms’ compliance behavior in the regulatory setting of financial 

intermediation in the Netherlands, where firms have the possibility to voluntarily join a self-

regulatory organization (SRO) and connect to the industry’s network (i.e., industry associations 

and quality improvement organizations). Based on official data of over 6,600 firms for the years 

2009 and 2010, we observe that compliance is higher for SRO members and firms with more 

industry connections, and that compliance is associated with the interaction of SRO membership 

and industry connections. This indicates that an industry may be able to self-regulate in not one, 

but multiple ways. 

 

  

                                                 

* This chapter is based on: Mendoza, J.P., Dekker, H.C., Wielhouwer, J.L. (2014). Industry self-regulation, firms’ 

network connections, and regulatory compliance. Unpublished manuscript, Accounting Department, VU University 

Amsterdam, the Netherlands. We thank the AFM, StFD, and SEO for providing thorough explanations of the 

regulatory setting, the self-assessment instrument, and the compliance assessment process, as well as for providing 

access to the data and feedback on the results.   
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3.1. Introduction 

 

Explaining why firms comply with regulations is an ever-important objective, but currently 

draws particular attention from both researchers and policy-makers (Balleisen & Moss, 2010; 

Parker & Nielsen, 2009). This is mainly because across different industries, ranging from oil and 

energy to media and communications, firms’ failures to comply with regulations have been 

associated with severe negative outcomes (e.g., The Economist, 2012; BBC, 2012). The case of 

financial intermediation is particularly relevant, as evidence suggests that financial 

intermediaries’ non-compliance is one of the factors that contributed to the recent financial crisis 

(Adrian & Shin, 2010). From an applied perspective, research on firms’ regulatory compliance 

may help prevent this type of collapses. 

Researchers have explored a variety of factors that may explain firms’ compliance with 

regulations (Parker & Nielsen, 2009; Parker & Nielsen, 2011). Among these, there is growing 

interest in two particular factors that industries may employ to influence compliance behavior. 

The first is industry self-regulation, which refers to the voluntary association of firms that aims 

to control their collective action (King & Lenox, 2000), and is commonly represented by a self-

regulatory organization (SRO). Currently, industry self-regulation receives considerable attention 

because (i) it is present in a variety of countries and regulatory settings, (ii) evidence indicates 

that it may influence firms’ compliance (particularly in the context of environmental regulation; 

King & Lenox, 2000; Lenox & Nash, 2003; Gamper-Rabindran & Finger, 2013), and (iii) recent 

studies propose that, under certain conditions, the institutional environment that an SRO provides 

may contribute to higher levels of compliance (Balleisen & Eisner, 2009; Saurwein, 2011). 

The second key factor relates to firms’ network connections (e.g., industry associations, 

NGOs, specialists and experts; Parker & Nielsen, 2009; Büthe, 2010). The underlying idea is that 

network connections have a direct influence on economic behavior (Granovetter, 2005), as they 

contribute to the process of building and maintaining norms of behavior, as well as diffusing 

information (e.g., advice on adapting to regulatory changes) upon which economic decisions are 

based (Borgatti et al., 2009). Because of these reasons, researchers have become interested in 
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incorporating the influence of social networks into the analysis of compliance (Vogel, 2008; 

Parker & Nielsen, 2011).9  

To the best of our knowledge, there is no empirical study examining how firms’ 

compliance is simultaneously affected by industry self-regulation and firms’ network 

connections, nor how self-regulation in the setting of financial intermediation is associated with 

compliance. This may be considered surprising because (i) there is significant interest in 

investigating the factors that led to the recent financial crisis, which include financial 

intermediaries’ failure to fully comply with regulations (Adrian & Shin, 2010); (ii) industry self-

regulation is common in this setting and has the potential to foster financial intermediaries’ 

levels of compliance (Balleisen & Eisner, 2009; Omarova, 2011); and (iii) recent research shows 

that firms’ network connections have a direct influence on how business practices concentrate 

and spread throughout the financial industry (Gai, Haldane, & Kapadia, 2011; Huang, Zhou, & 

Zhu, 2012). 

In response to this, we investigate how industry self-regulation and network connections 

relate to financial intermediaries’ regulatory compliance. To do so, we examine the regulatory 

setting of financial intermediation in the Netherlands; a setting in which intermediaries can 

voluntarily join the industry’s SRO, which provides a unique opportunity to compare compliance 

levels between SRO members and non-members. We hypothesize SRO members to comply 

more because of the characteristics of the SRO’s institutional environment (e.g., the SRO is 

overseen by the regulatory authority, promotes transparency and accountability, has the power to 

expel non-compliant firms; Lenox & Nash, 2003; Balleisen & Eisner, 2009; Omarova, 2011). 

Because intermediaries further can connect to a range of industry associations and quality 

improvement organizations, we also examine the association between firms’ network 

connections and regulatory compliance. We hypothesize a positive association as network 

connections facilitate the flow of information and maintenance of social norms (Granovetter, 

2005), and in our setting promote best practices related to regulatory compliance. We further 

hypothesize SRO membership and network connections to reinforce each other’s association 

                                                 

9 Of course connections to other parties (e.g. other firms, government agencies, customers) may also affect firm 

behavior, Because our objective is to examine the relationship between the industry and the firm, we focus on 

connections to industry associations and quality improvement organizations. Thus we use the term network 

connections to refer to firms’ connections to the industry’s network. 
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with regulatory compliance. This is because the SRO provides exclusive information on 

requirements (i.e., know-what), and network connections provide practical recommendations and 

training on how to efficiently adapt to these requirements (i.e., know-how). Additionally, SRO 

members with network connections may be particularly exposed to processes that foster 

industrial morality (Gunningham & Rees, 1997). 

To test these hypotheses, we analyze a sample of Dutch financial intermediaries that 

provide advice or mediation services in at least one main complex financial product (i.e., 

mortgages or life insurances). We obtained access to (anonymized) confidential data from both 

the Authority for the Financial Markets (AFM) and the Stichting Financiële Dienstverlening 

(StFD), which respectively are the regulatory authority and the SRO of the financial 

intermediation industry in the Netherlands. The dataset we employ contains, for all financial 

intermediaries in the Netherlands for the years 2009 and 2010, the official compliance 

assessment (i.e., number of law violations), intermediaries’ responses to the mandatory yearly 

self-assessment, and SRO membership.  

The results provide strong support for the first two hypotheses, as analyses of the pooled 

data and of matched samples show that SRO membership and network connections are positively 

associated with compliance. The first finding contributes to the discussion on whether regulatory 

compliance by SRO members depends on the characteristics of the SRO’s institutional 

environment (Lenox & Nash, 2003; Balleisen & Eisner, 2009; Omarova, 2011). The second 

finding indicates that compliance can depend on social dynamics and a firm’s position in the 

network (Benkler, 2009; Borgatti et al., 2009). Unconnected firms may differ in terms of access 

to information about regulatory compliance, awareness of norms that the industry builds and 

promotes, perceived pressure to conform to group behavior, reputational losses associated with 

not complying, and the probability with which non-compliance is detected. 

We also find that the hypothesized positive interaction of SRO membership and network 

connections is observed in 2009, but that the effect becomes negative in 2010. Although each 

year’s highest level of compliance corresponds to firms that are both SRO members and more 

connected to the industry’s network, additional tests support the idea that with the passing of 

time, network connections absorb the influence of the SRO’s institutional environment. These 

tests are nevertheless constrained by data limitations and future research may explore how the 

influence of different industry actors changes through time. 
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Overall, this study contributes to four streams of literature. The first relates to firms’ 

compliance behavior, which increasingly differentiates itself from research on compliance 

behavior of individuals. In this area, empirical studies are uncommon, as legal considerations 

prevent firms and regulatory authorities from sharing compliance-related data, and measures of 

firms’ actual compliance are rare (as opposed to attitudes, motivations, or other indirect 

measures of compliance that are more common; Parker & Nielsen, 2009). The second stream of 

literature focuses on industry self-regulation; a mode of regulation that is pervasive and yet 

remains relatively unexplored (Balleisen & Eisner, 2009; Saurwein, 2011). The third stream 

examines the influence of social networks on economic behavior (Granovetter, 2005), and more 

particularly, on firms’ regulatory compliance and decentralized monitoring strategies (e.g., 

Ansari, Fiss, & Zajac, 2010). Finally, this study contributes to the literature on the regulation of 

financial intermediaries.  

The chapter has the following structure. In Section 3.2, we describe the regulatory 

setting. In Section 3.3, we present the theory and develop our hypotheses. In Section 3.4, we 

elaborate on the data, measures, and model specifications that we employ in our analysis. The 

results are reported in Section 3.5, and Section 3.6 concludes. 

 

 

3.2. Regulatory setting 

 

3.2.1. General characteristics of the standard regulatory setting 

 

In financial intermediation, the standard regulatory setting involves the interaction between the 

regulatory authority, providers of financial products, intermediaries, and customers. Customers 

approach intermediaries in search for advice regarding the products and providers that best suit 

their needs. However, intermediaries may have incentives to provide inaccurate or unsuitable 

information to customers (i.e., misselling products). For example, an intermediary that has the 

dual task of providing advice and selling products can either provide accurate information at the 

risk of losing customers to competitors or provide inaccurate information to retain customers and 

sell its products (Inderst & Ottaviani, 2009). Hence, the core objective of regulation is to 

minimize misselling behavior. Regulatory strategies typically involve monitoring actions, 
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punishments for non-compliance, as well as the promotion of desirable business practices. 

Recent research suggests that the incentives to missell products can decrease by promoting 

intermediary competition, commission structures, and policies of consumer protection (Inderst, 

2009). 

As an example of how non-compliance can occur in practice, evidence indicates that 

financial intermediaries in the United States had incentives not to thoroughly screen borrowers of 

subprime mortgage loans in the years before the financial crisis (Keys et al., 2010). As a 

consequence, intermediaries provided their customers with unsound advice and thus acted 

against their customers’ interests (as indicated by the significant rise of mortgage defaults; 

Mayer, Pence, & Sherlund, 2009).  

 

3.2.2. The regulatory setting in the Netherlands 

 

Financial intermediation in the Netherlands fits the description of the standard regulatory setting. 

The AFM is the regulatory authority responsible for supervising the operation of the financial 

markets in terms of conduct of business regulations (not prudential regulation). The AFM’s 

objective is to promote the efficient and honest operation of the financial market sector, 

comprising savings, investments, insurance, and loans (AFM, 2011). In the area of financial 

intermediation, the AFM seeks to minimize misselling behavior and safeguard customers’ 

interests by promoting the provision of transparent information to customers, market efficiency 

with a level playing field, and duty of care regulations such as the Treat Customers Fairly 

guidelines, as well as by conducting audits and sanctioning non-compliant firms (SEO, 2011). 

Financial intermediaries in this setting provide advice or mediation services in products such as 

mortgages, property investments, consumer credit, life insurances, and damage insurances. The 

vast majority of intermediaries are not tied to one particular bank or insurance company. 

 

Compliance assessment 

 

Since 2006, the AFM requires all financial intermediaries to complete a mandatory self-

assessment on a yearly basis, which is used to gather a comprehensive set of information about 

each firm. For example, the self-assessment asks intermediaries about the types of financial 
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products they handle, number of employees, gross sales, and types of certifications that their 

executives have obtained. The self-assessment is completed at the top management level. Each 

firm’s responding executive is responsible for declaring that the information provided is 

complete, accurate, and true. Providing information that does not meet these criteria can, if 

detected, lead to severe sanctions directed at the executive level (e.g., fraud investigation) or firm 

level (e.g., license cancellation).  

The AFM uses intermediaries’ responses to a series of items included in the self-

assessment to determine whether they are in compliance with a set of specific laws. For each 

firm, the result of the compliance assessment is the count of law violations. The criteria to assess 

compliance are entirely based on the written law (i.e., official, publicly available documents), 

and only allow for dichotomous outcomes (i.e., intermediaries either comply or not with each 

specific law). For example, law violations may be the absence of a specific license which is 

required to sell a given financial product or inadequately dealing with customer complaints. 

Importantly, compliance can only be assessed by examining the combination of responses to a 

series of items in the self-assessment, and for this reason, financial intermediaries cannot directly 

infer from the self-assessment how compliance is assessed.  

Financial intermediaries not complying with one or more regulations receive an advisory 

report, which contains recommended actions in order to attain full compliance. After receiving 

the advisory report, intermediaries are instructed to complete a follow-up self-assessment 

indicating whether they have followed these recommendations. 

The AFM gathers information not only from the self-assessment, compliance 

assessments, and follow-up questionnaires, but also from other sources of information, such as 

random audits and customer complaints. Based on this information, the AFM decides to take 

further action (e.g., conduct targeted audits, issue warnings, impose fines, cancel licenses). 

Importantly, the AFM assumes that self-assessments are completed in a truthful manner because 

(i) firms are aware that untruthful reporting may be more severely punished than non-

compliance, (ii) firms cannot directly infer if their responses are indicative of compliance, and 

(iii) truthful reporting helps firms to avoid sanctions, increase compliance levels, and improve 

quality of service. Indeed, for similar reasons previous studies on regulatory compliance assume 

that firms respond in a truthful manner in self-assessments (Gray & Shimshack, 2011). 
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Industry self–regulation  

 

In 2006, financial intermediaries in the Netherlands founded the industry’s SRO, called the 

Stichting Financiële Dienstverlening (StFD). The StFD was created as an autonomous 

administrative body, not as part of the AFM. Under the authorization of the AFM, however, the 

StFD pursued the objectives of facilitating licensing and compliance assessment procedures, as 

well as contributing to the improvement of service provision and regulatory compliance among 

its members (StFD, 2012).  

At that time, the AFM acknowledged that maintaining direct contact with all financial 

intermediaries would require a significant amount of resources and generate a heavy workload. 

Therefore, the AFM authorized the StFD to take responsibility for part of its tasks, and created 

an incentive for financial intermediaries to become StFD members. The incentive consisted in 

granting members a discount on licensing and registration costs. In practice, the StFD became 

responsible for the following specific tasks: processing the license applications and self-

assessments of its members, and providing its members with feedback after the self-assessment 

has been processed. For non-members, these tasks are handled by the AFM.  

All other regulatory tasks, such as conducting audits and imposing fines, are only performed by 

the AFM. Indeed, the AFM monitors all financial intermediaries in the industry, independently 

of whether they are members or non-members. Under the legal agreement between the AFM and 

the StFD, the AFM can request responses to the self-assessment that members submit to the 

StFD. Moreover, the StFD is obliged to report to the AFM when any of its members does not 

meet the self-assessment’s deadline, intentionally reports inaccurate information, or is in severe 

violation of regulations. In such cases, financial intermediaries lose their StFD membership. 

 

Institutional environment 

 

Existing regulation is the same for all financial intermediaries, which are all required to comply 

with the same laws and formally are all supervised by the same regulatory authority. Naturally, 

intermediaries interact with the regulatory authority in various ways. These include, for example, 

preparing and submitting documents which are necessary to obtain a license, receiving 

instructions on how to complete and submit the self-assessment, receiving feedback, and 
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obtaining information about regulatory changes. Because the StFD handles and facilitates all 

these tasks for its members, the direct contact between StFD members and the AFM is reduced. 

As a result, StFD members interact mainly with the StFD, whereas non-members interact only 

with the AFM.  

In this sense, members and non-members face different institutional environments 

(Gunningham & Rees, 1997; Balleisen & Eisner, 2009; Omarova, 2011). While StFD members 

interact with the regulation through an organization “founded by and for the industry itself” 

(SEO, 2011), non-members interact with the regulation though an authority that represents the 

government.10 In the next section we explain in more detail how StFD members and non-

members face different institutional environments. 

 

Industry associations and quality improvement organizations  

 

In addition to the StFD, financial intermediaries can voluntarily join a number of industry 

associations (e.g., the associations of insurance and financial advisors), and connect to different 

quality improvement organizations (which allow them to, e.g., attend workshops or subscribe to 

newsletters). Industry associations as well as quality improvement organizations provide 

financial intermediaries with relevant information related to actual as well as recommended 

business practices. In some cases, industry associations represent financial intermediaries’ 

interests, and in this sense, act like a two-way communication channel between intermediaries 

and the regulatory authority.  

The industry’s SRO, associations, and quality improvement organizations are all 

privately constituted bodies, which are independent of the AFM. However, while the SRO is 

responsible for key regulatory tasks, the AFM has not delegated regulatory powers to either 

industry associations or quality organizations. 

 

 

                                                 

10 To illustrate this point, a recent survey reveals that StFD members generally perceive the AFM as distant and not 

approachable, and its representatives as highly skilled academics with views that may differ from those of 

entrepreneurs (SEO, 2012). 
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3.3. Theory and hypotheses development 

 

3.3.1. Industry self-regulation and regulatory compliance 

 

In the regulatory setting that we study, firms decide whether to fully comply with regulations. 

Contributions to the theory on how firms take this decision come from analytical models, 

insights from institutional economics, and more recently, conceptual frameworks that integrate 

perspectives from different social sciences.  

Analytical models explore the incentives that firms face as self-interested, profit-

maximizing agents. For example, it has been theorized that SRO members have incentives to 

comply when credible industry self-regulation helps them preempt costly government regulation 

(Dawson & Segerson, 2008). SRO members may also have incentives to monitor each other and 

expel non-compliant members in order to capture the customers of expelled firms, which 

generates stronger incentives to comply (Gehrig & Jost, 1995). However, when fraud exposure 

sends customers a negative signal about the SRO’s quality, the SRO has fewer incentives to 

report non-compliant members, which reduces the incentives to comply (Nunez, 2001). It has 

also been theorized that government oversight makes the SRO increase its monitoring levels and 

penalize non-compliant members, which ultimately strengthens firms’ incentives to comply 

(DeMarzo, Fishman, & Hagerty, 2005). In line with this notion, recent experimental research on 

regulation shows that the decision to voluntarily opt for higher monitoring levels (as in the case 

of voluntarily joining an SRO) might be associated with higher levels of desirable conduct 

(Gino, Krupka and Weber, 2013). 

Overall, the decisions to join the SRO and comply with regulations depend on a series of 

incentives, which may include the economic benefits of becoming an SRO member (e.g., 

reputational gains), the extent to which SRO members are monitored, the severity of the 

punishment for not-complying, and the possibility to avoid more costly regulation (for a review 

in the context of environmental regulations, see Khanna, 2001).  

Research on environmental self-regulation at the firm level suggests that voluntary self-

reporting can be a reliable indicator of effective self-policing (Short & Toffel, 2011), and that 

self–reporting and self–policing activities may lead to higher regulatory compliance if law 

violators do not face complete immunity (Guerrero & Innes, 2013). The implication is that 
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combining self-reporting and a certain degree of deterrence may allow the regulatory authority to 

reduce its auditing activities, without negatively affecting compliance levels.  

In addition to economic and deterrence-based arguments, institutional economists 

theorize that industry self-regulation leads to higher compliance when it provides firms with an 

environment in which it is possible to build and institutionalize industry morality (i.e., principles 

and practices of desirable conduct (Gunningham & Rees, 1997). The institutional environment 

favors compliance when private and public interests align (i.e., the SRO and the regulatory 

authority share common objectives) and the degree of accountability and transparency in 

corporate decision-making is high. Furthermore, this may be achieved through informal coercive, 

normative and mimetic means, which may include the public exposure of non-compliant 

members, collective support for values and norms, and diffusion and standardization of best 

practices, respectively (King & Lenox, 2000).  

Recent conceptual frameworks take these insights into account and integrate theoretical 

and empirical research from different social sciences. These frameworks identify a series of 

conditions under which industry self-regulation is expected to positively influence compliance 

(Vogel, 2008; Balleisen & Eisner, 2009; Büthe, 2010; Saurwein, 2011). In synthesis, it is 

hypothesized that firms join an SRO when they have an economic incentive to do so, and that 

compliance increases when SRO members are concerned about the reputation of the individual 

firm, SRO, or industry; firms are required to disclose information and can be subject to external 

audits; the SRO has the capacity to expel non-compliant firms; the SRO’s personnel is 

knowledgeable of the law; the objectives that the SRO expects firms to achieve are specific and 

quantifiable, as well as verifiable by diverse monitoring actors; the regulatory authority regularly 

monitors the SRO and its members’ performance; and firms in the industry collectively support 

regulations. These conditions apply not only to regulatory settings in general, but also to the 

setting of financial regulation (Omarova, 2011). 

In the regulatory setting that we study, the SRO fulfills most of these requirements. To 

begin with, financial intermediaries have an economic incentive to join the SRO because the 

SRO offers a discount in the fee for license and registration procedures. Moreover, the regulatory 

authority oversees the SRO as well as all financial intermediaries in the industry, independently 

of whether firms are SRO members or non-members. The regulatory authority exerts its 

oversight powers by gathering information from multiple sources (e.g., consumers of financial 
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products, whistleblowers, firms’ self-assessments, random audits), and based on this, takes 

further action (e.g., requests more information, conducts audits,  imposes fines, cancels licenses). 

Also, the SRO uses self-assessments to monitor firms’ compliance on a yearly basis, and has the 

possibility to expel members, and in some cases, the obligation to report non-compliant members 

to the regulatory authority. In addition to this, a fraction of the SRO’s executive board members 

works in public office, so the SRO’s objectives and activities are supported by a high degree of 

knowledge of the law. Finally, the official compliance assessment is based on firms’ self-

assessments as well as the written law, which is publicly available. In this way, compliance is 

measured in a quantifiable and verifiable manner, and it is therefore possible for diverse 

monitoring actors to independently evaluate whether or not firms comply with the objectives of 

the SRO and the regulatory authority (e.g., private auditors, expert advisors).11  

In short, SRO members in this setting face an institutional environment that meets the 

majority – and does not violate any – of the abovementioned conditions. For this reason, we 

hypothesize that SRO members’ level of compliance is positively associated with the SRO’s 

institutional environment; i.e., that SRO members comply more than non-members. 

 

Hypothesis 1: Regulatory compliance is positively associated with SRO membership. 

 

3.3.2. Firms’ network connections and regulatory compliance 

 

It is theorized that social networks influence economic agents’ behavior in two fundamental 

ways (Granovetter, 2005). First, they allow the flow and verification of information that agents 

use in order to make decisions and take actions, and second, they are a source of reward and 

punishment for these actions. This implies that norms of behavior are more firmly maintained 

and more easily enforced in networks with a relatively higher number of connections. More 

                                                 

11 In this setting, a potential reputational loss may be associated with being caught not-complying, but not with 

losing the SRO membership. This is mainly because of two reasons. First, firms expelled by the SRO are not subject 

to public exposure. The SRO has the obligation to safeguard its members’ privacy, so any issues concerning 

compliance are only discussed between the firm, the SRO and the regulatory authority. Second, consumers of 

financial products in this setting do not differentiate firms depending on whether they are SRO members or not, and 

in this sense, SRO membership does not send any particular signal to customers about firm quality. 
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connections allow information to flow through more direct paths and reach a larger number of 

agents, and also increase the probability of detection and punishment of norm deviations.  

A higher number of connections is also directly related to contagion, social influence, and 

social learning processes, which refer to how agents’ behavior is affected by the extent to which 

they have contact with each other, conform to group behavior, and learn from observing others’ 

experiences (Young, 2009). Ultimately, the agent’s position in the network partially explains his 

opportunities and constraints, and as a consequence, his behavior (Borgatti et al., 2009). 

This rationale applies to the analysis of firms’ regulatory compliance. For example, 

researchers have examined the relationship between investors’ social networks and the diffusion 

of fraud (Baker & Faulkner, 2003); firms’ compliance, public criticism, and media attention 

(Robinson, Xue, & Yu, 2011); reputational gains and firms’ conformity to social norms (Philippe 

& Durand, 2011); and more generally, social networks and business ethics (Brass, Butterfield, & 

Skaggs, 1998; Vaccaro, Santana, & Wood, 2009). 

In the regulatory setting of this study, financial intermediaries can voluntarily connect to 

the industry’s associations and quality improvement organizations. These nodes are central 

within the network because they receive a significant number of indegree connections from 

otherwise scattered and disconnected firms (Borgatti et al., 2009). Because of their centrality, 

these nodes work as an efficient channel of communication among financial intermediaries, and 

between financial intermediaries and the regulatory authority, transferring information regarding 

actual and recommended practices, including those related to regulatory compliance. For 

instance, they facilitate the direct communication of recently introduced regulatory changes, 

regulatory challenges that the average firm faces in practice, and suggestions on how to adapt to 

changes and avoid sanctions. By connecting to the industry’s associations and quality 

improvement organizations, firms also have the possibility to attend workshops and training 

sessions, which further facilitates the process of understanding and implementing regulations in 

practice. In sum, firms with more network connections are expected to show higher levels of 

compliance. 

 

Hypothesis 2: Regulatory compliance is positively associated with firms’ network connections. 
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Hypothesis 1 focuses on the institutional environment, whereas Hypothesis 2 focuses on 

firms’ network connections. Although these factors share some similarities, they are 

fundamentally different.  

With regard to the similarities, the SRO, industry associations, and quality improvement 

organizations facilitate the emergence, communication, and monitoring of social norms, which 

are aligned with regulatory compliance. In this way, they simultaneously contribute to the 

development and promotion of principles and practices of desirable conduct (i.e., industry 

morality; Gunningham & Rees, 1997). Also, the SRO, industry associations, and quality 

improvement organizations have direct communication with their members, and consequently, 

help spread information that they internally produce as well as information that they gather from 

external sources.  

Despite these similarities, the institutional environment and network connections are 

qualitatively different. The relationship of the institutional environment with compliance is (i) 

channeled through one single actor (i.e., either the regulatory authority or the SRO), (ii) 

primarily focused on formal matters (i.e., laws and regulatory procedures), and (iii) characterized 

by non-continuous communication (i.e., contact takes place only when strictly necessary or on a 

periodic basis). In contrast, the relationship of network connections with compliance (i) can be 

channeled through multiple actors (i.e., one or several associations or quality improvement 

organizations), (ii) focuses on both formal and informal matters (e.g., practical advice to 

overcome common challenges), and (iii) is characterized by more continuous communication.  

Indeed, while the institutional environment focuses more on the know-what (i.e., on 

communicating the laws that firms must comply with), network connections focus on both the 

know-what and the know-how (i.e., on the recommended steps to take in order to avoid non-

compliance, tackle common obstacles, and attain higher compliance in an efficient manner). For 

example, the SRO may send a newsletter to its members containing a detailed description of 

recent changes in the regulation, which facilitates compliance because it helps SRO members to 

know what they are expected to do. Firms that are SRO members and have network connections 

may approach industry associations and quality improvement organizations to obtain support on 

how to respond to these regulatory changes. This combination of know-what and know-how 

facilitates the process with which the SRO’s information may translate into higher compliance. 
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In this example, network connections strengthen the potential association between the SRO’s 

exclusive information and compliance.  

Moreover, in line with the idea that norms of behavior are more firmly maintained in 

networks with more connections (Granovetter, 2005), being an SRO member and having 

network connections may act as reinforcing effects on the maintenance and enforcement of 

norms. This is because firms that are reached by norms from different channels may (i) become 

increasingly aware of the importance of these norms, (ii) are more likely to stand out if they 

deviate from the norm, and (iii) become increasingly exposed to group conformity and social 

learning processes. For example, when the norms of the SRO are aligned with the norms of an 

industry association (as it is most likely the case with practices associated with regulatory 

compliance), SRO members that belong to this association may become increasingly aware of 

the relevance of these norms, and more strongly motivated to prioritize practices and objectives 

that relate to these norms. 

In sum, we expect the institutional environment and network connections to interact such 

that network connections and SRO membership strengthen each other’s relationship with 

compliance. This happens because SRO members with network connections receive exclusive 

information from the SRO (i.e., the know-what), and obtain practical recommendations and 

training from network connections on how to make efficient use of the SRO’s information (i.e., 

the know-how). The combination of the know-what and the know-how amplifies the effect of the 

SRO’s information on compliance. Additionally, firms that are SRO members and have network 

connections may be particularly exposed to processes that foster industrial morality. 

 

Hypothesis 3: Regulatory compliance is strengthened by the interaction of SRO membership and 

firms’ network connections. 

 

 

3.4. Method 

 

In order to obtain a clear understanding of the regulatory setting, self-assessment instrument, and 

compliance assessment process, we carried out multiple on-site discussions with AFM and StFD 
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representatives. We also discussed with these representatives the logic of our expectations, 

empirical measures, and results. 

 

3.4.1. Data  

 

Based on anonymized data provided by the AFM and the industry’s SRO (i.e., StFD), we 

constructed a dataset containing information of all financial intermediaries in the Netherlands, 

for the years 2009 and 2010. For each firm and year, the dataset includes SRO membership, the 

official compliance assessment (i.e., number of law violations), and responses to the self-

assessment. Through the self-assessments, financial intermediaries provide information related to 

a series of relevant topics. These include, for example, the types of products for which 

intermediation services are offered (i.e., mortgages, property investments, consumer credit, life 

insurances, and damage insurances), number of employees, sales, certificates, affiliations to 

industry associations, and connections to quality improvement organizations. The official 

compliance assessment is based on responses to a series of self-assessment items (for a detailed 

description of the self-assessment, see Section 3.2.2).  

The total number of firms contained in the dataset is 8,295 for 2009, and 7,500 for 2010. 

For the purpose of our analysis, we selected financial intermediaries that offered advice or 

mediation services on at least one of the following two financial products: mortgages or life 

insurances. This is because the regulations included in the compliance assessment are mainly 

focused on this type of complex financial products, and all the industry associations provide 

services related to at least one of these two product types. As a result, we employ a sample that 

contains 7,514 firms for 2009, and 6,622 firms for 2010 (i.e., 90.6% and 88.3% of the total 

sample, respectively). Table 3.1 reports the total number of financial intermediaries included in 

the dataset as well as the sample that we employ. It also reports the count and percentage of 

financial intermediaries that offer each type of financial product. 
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Table 3.1: Number of financial intermediaries subdivided by SRO membership and types 

of financial products offered 

 2009 2010 

 Non-members SRO members Non-members SRO members 

 N % N % N % N % 

Total number of financial  

  intermediaries  

861 100.0 7,434 100.0 687 100.0 6,813 100.0 

Financial intermediaries  

  that offer mortgages or  

  life insurances 

648  75.3 6,866  92.4 507 73.8 6,115 89.8 

Sample used  648  100.0 6,866  100.0 507 100.0 6,115 100.0 

  Life insurance  622 96.0 6,828 99.4 480 94.7 5,753 94.1 

  Damage insurance 568 87.7 6,750 98.3 435 85.8 5,691 93.1 

  Mortgage credit 408 63.0 5,407 78.8 296 58.4 4,371 71.5 

  Consumer credit 194 29.9 4,404 64.1 145 28.6 2,382 39.0 

  Property investments 8 1.2 1,804 26.3 1 0.2 7 0.1 

 

 

3.4.2. Variable measurement 

 

The dependent variable of our analysis is non-compliance, and the independent variables are the 

SRO membership and firms’ network connections. As control variables we include firm size, and 

the types and number of financial products that financial intermediaries offer. In this way we 

control for differences between financial intermediaries that may be potentially associated with 

their compliance behavior. 

Non-compliance. Non-compliance is measured as the total number of law violations, 

which is obtained from the official compliance assessment. As noted earlier, law violations may 

for example relate to not having a required license to sell a given financial product or an 

inadequate complaint procedure. The compliance assessments included in the dataset that 

contains information of both SRO members and non-members is based on 9 and 12 laws that 

financial intermediaries could potentially violate in 2009 and 2010, respectively. Our measure of 

non-compliance takes into consideration the maximum set of regulations that were included in 

the compliance assessments of both years, which is equal to 9. This allows us to examine the 

factors that affect regulatory compliance in these two years, while holding constant the specific 

set of regulations that is used to construct the measure of compliance. In this way, we rule out the 
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possibility that the results are affected by differences in the year-specific set of regulations. The 

measure of non-compliance thus ranges from 0 to 9.12  

SRO membership. For each year, SRO membership is measured as a dummy variable 

taking the value 1 if the financial intermediary is an SRO member and 0 otherwise.  

Firms’ Network Connections. The measure of firms’ network connections is based on 

whether firms are connected to one or more of the industry’s associations or quality 

improvement organizations. The measure takes the value 0 if the firm is connected to neither of 

these, 1 if it is connected to either one or the other, and 2 if it is connected to both. In order to 

test whether our results are affected by the construction of this measure, in the sensitivity 

analysis we employ a series of alternative measures, including a continuous measure that 

captures the total number of connections to industry associations and quality improvement 

organizations, as well as separate measures for associations and quality improvement 

organizations.  

Firm Size. Because prior research shows that firm size can affect the compliance level of 

financial firms (Franks, Schaefer, & Staunton, 1997), we include firm size as a control variable. 

In the main analysis we measure firm size as the natural logarithm of the number of full time 

employees. In the sensitivity analysis, we employ the natural logarithm of sales. 

Types of Product. Each of the product types offered – property investment, consumer 

credit, mortgage credit, life insurance, and damage insurance – was coded as a dummy variable 

taking the value 1 if the firm offers intermediation services for that product and 0 otherwise. This 

allowed us to control for the potential influence of offering specific types of products on non-

compliance. 

Range of Products. As a control variable, we also include the total number of product 

types that financial intermediaries offer, which ranges from 1 to 5. Non-compliance may be 

affected by the range of product types offered, apart from the product type itself. For instance, 

offering a wider range of product types may imply that more regulations must be taken into 

consideration, and that attaining full compliance therefore requires additional effort or resources.  

 

                                                 

12 The results are robust to taking the total set of potential law violations instead, and when using a dichotomous 

measure of non-compliance (see Test A in the sensitivity analysis).  
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Summary statistics reported in Table 3.2 indicate that the average level of non-

compliance decreased from 2009 to 2010 (M=1.06 and M=0.64, respectively). This is consistent 

with the regulatory authority’s objective to improve compliance through feedback reports. 

Nonetheless, non-compliance was persistent. A large number of financial intermediaries 

committed at least one law violation in each year (67% in 2009, and 47% in 2010). Table 3.2 

also shows that the levels of SRO membership, firms’ network connections, and firm size were 

stable in these two years. Approximately 9 out of 10 financial intermediaries were SRO 

members. Moreover, firms on average were connected to at least one industry association or 

quality improvement organization (M=1.23 in 2009, M=1.28 in 2010). There is however 

considerable variation in firms’ network connections (SD=0.76 in 2009, SD=0.75 in 2010), 

indicating that firms differ in the extent to which they connect to the industry’s network.  

In Table 3.3 we report Pearson correlations between the main variables of interest. In line 

with our expectations, non-compliance correlates negatively with SRO membership and firms’ 

network connections. Between-years correlations show that non-compliance in 2010 correlates 

positively with previous non-compliance, indicating that structural factors within the firm may 

affect compliance behavior across periods. Table 3.3 also shows that firm size and non-

compliance are negatively correlated, indicating that smaller firms comply less. 
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Table 3.2: Descriptive statistics 

 Year Mean Std. Dev. Min Max 

Non-compliance 2009 1.061 0.967 0 5 

 2010 0.643 0.790 0 5 

SRO membership 2009 0.914 0.281 0 1 

 2010 0.923 0.266 0 1 

Firms’ network connections  2009 1.233 0.758 0 2 

 2010 1.278 0.745 0 2 

Firm size (natural log. of FTEs) 2009 1.259 0.853 0 7.560 

 2010 1.213 0.823 0 7.162 

Range of products 2009 3.592 1.029 1 5 

 2010 2.954 0.888 1 5 

 

 

Table 3.3: Pearson correlations between selected variables 

  (1) (2) (3) (4) 

  2009 2010 2009 2010 2009 2010 2009 2010 

1. Non-

compliance 

2009 1.000 

(.000) 

       

 2010 .325 

(.000) 

1.000 

(.000) 

      

2. SRO 

membership 

2009 -.106 

(.000) 

-.050 

(.000) 

1.000 

(.000) 

     

 2010 -.097 

(.000) 

-.060 

(.000) 

1.000 

(.000) 

1.000 

(.000) 

    

3. Firms’ network 

connections 

2009 -.187 

(.000) 

-.063 

(.000) 

.093 

(.000) 

.088 

(.000) 

1.000 

(.000) 

   

 2010 -.159 

(.000) 

-.084 

(.000) 

.083 

(.000) 

.085 

(.000) 

.793 

(.000) 

1.000 

(.000) 

  

4. Firm size (nat. 

log. of FTEs) 

2009 -.105 

(.000) 

-.032 

(.015) 

.129 

(.000) 

.137 

(.000) 

.298 

(.000) 

.293 

(.000) 

1.000 

(.000) 

 

 2010 -.051 

(.000) 

-.039 

(.002) 

.032 

(.013) 

-.032 

(.010) 

.247 

(.000) 

.248 

(.000) 

.779 

(.000) 

1.000 

(.000) 

P-values are in parentheses. Same-year correlations are based on the complete samples (N=7,514 for 

2009, N=6,622 for 2010). Between-year correlations are based on the sample of firms that were registered 

in both years (N=5,925). 
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3.4.3. Matched sample 

 

In addition to the analysis of the complete sample, we conducted a matched sample analysis in 

which we test whether the association between SRO membership and regulatory compliance 

holds over and above the potential influence of the other explanatory factors included in our 

analysis. It is possible that becoming an SRO member is the outcome of a self-selection process 

(e.g., Lenox & Nash, 2003), which may be associated with a different inclination to comply. 

Indeed, previous research on the relationship between industry self-regulation and regulatory 

compliance has employed matching techniques in order to control for the influence of a potential 

sample selection bias (e.g., Gamper-Rabindran & Finger, 2013).13  

We use a matching procedure, in which we match SRO members with non-members on 

the range of independent model variables. Finding differences in compliance levels between 

SRO members and non-members using the matched sample analysis may provide stronger 

support for the expected effect of the SRO’s institutional environment, over and above the 

influence of the structural differences that may exist between these groups (e.g., in size, product 

offerings and network connections). We take into consideration recent recommendations for 

conducting the matched-sample analysis (Caliendo & Kopeinig, 2008; Lennox, Francis, & 

Wang, 2012). First, the variables included in the matching criteria are not based on ad hoc 

choices, but incorporate all the independent and control variables of our model. Second, in later 

sensitivity tests we match firms by a series of alternative and additional measures to rule out the 

possibility that our results are explained by the choice of the matching criteria. The non-members 

group (N=648 in 2009, N=507 in 2010) has fewer firms than the group of SRO members. Hence, 

for each firm in the non-members group, we run a matching algorithm that searched for a firm in 

the SRO members group that had exactly the same firm size (i.e., number of fulltime 

employees), product types, range of products, and level of network connections. Taking all these 

variables into consideration, the number of exact matches for 2009 and 2010 is 575 and 476, 

respectively, which correspond to 89% and 94% of the total number of non-member firms in 

                                                 

13 Importantly, if firms were to adversely self-select into the SRO, this would negatively affect the SRO’s level of 

compliance. Considering that we expect SRO members to comply more than non-members (Hypothesis 1), an 

adverse self-selection problem, as it has been previously documented (e.g., Lenox and Nash 2003), would reduce 

rather than increase the likelihood of finding evidence in favor of our hypothesis. 
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each year. As a result, the matched sample has two groups of firms, which are exactly the same 

in all the measures that we employ, and only differ in terms of SRO membership. 

 

3.4.4. Model specification 

 

Because the dependent variable non-compliance is a count variable, we run Poisson regressions 

to test our hypotheses.14 

Hypotheses 1 focuses on the relationship between SRO membership and compliance. To 

test this hypothesis we run four regressions (i.e., regressions 1–4). Regressions 1 and 2 are based 

on the complete samples, and employ data from 2009 and 2010, respectively. Regressions 3 and 

4 are the same as the previous two, but are based on the matched sample. In these four 

regressions, we expect the coefficient of the independent variable SRO membership to be 

negative and significant.  

Hypothesis 2 focuses on the relationship between firms’ network connections and 

compliance. To test this hypothesis we also employ regressions 1 and 2. While we use these 

regressions to control for firms’ network connections in testing Hypothesis 1, we use these 

regressions to control for SRO membership in testing Hypothesis 2. We expect the coefficient of 

the independent variable firms’ network connections to be negative and significant. 

Hypothesis 3 focuses on the relationship between compliance and the interaction of SRO 

membership and firms’ network connections. To test this hypothesis we run four regressions 

(i.e., regressions 5–8). These are the same as regressions 1–4 but they add the interaction term of 

SRO membership and firms’ network connections. We expect the coefficient of the interaction 

term to be negative and significant, indicating that the association of firms’ network connections 

with compliance is stronger for SRO members. A positive sign in contrast would indicate a 

stronger association for non-members. 

With regard to the control variables, the dummy variable property investments was 

excluded from the analysis because in 2010 this product was sold by less than 1% of the sample, 

and therefore had too limited power to explain variation in non-compliance. Because our sample 

focuses on firms that offered mortgages and/or life insurances, we included the dummy variables 

                                                 

14 When using linear regression instead, the observed pattern of results remains unchanged. 
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of these two product types in the regressions, and selected the remaining most common product 

type (i.e., damage insurance) as the reference group. 

 

 

3.5. Results 

 

3.5.1. Main findings 

 

Table 3.4 reports results for regressions 1 to 8. The results of regressions 1 and 2 show that, for 

the complete sample, the level of non-compliance is negatively associated with SRO 

membership in both years (β=-0.22, p<.001 for 2009; and β=-0.24, p<.001 for 2010). That is, 

consistent with Hypothesis 1, SRO members comply more than non-members. The matched 

sample analyses show consistent results, as results of regressions 3 and 4 show that the level of 

non-compliance is indeed negatively associated with SRO membership (β=-0.24, p<.001 for 

2009; and β=-0.32, p<.001 for 2010). These findings support the idea that the SRO’s institutional 

environment has a unique and identifiable association with compliance, over and above the other 

variables included in our analysis. 

The results of regressions 1 and 2 further show that the level of non-compliance is 

negatively associated with firms’ network connections (β=-0.20, p<.001 for 2009; and β=-0.19, 

p<.001 for 2010). This finding supports Hypothesis 2 and goes in line with the idea that firms’ 

network connections facilitate the flow of information and maintenance of norms that are 

associated with regulatory compliance. Independently of SRO membership, firm size, product 

type specialization, or range of products, firms on average commit fewer law violations as they 

become increasingly connected the industry’s network. 

 



 

Table 3.4: Relationship between non-compliance, SRO membership and firms’ network connections 

 

Regression 1 2 3 4 5 6 7 8 

Sample Complete Complete Matched Matched Complete Complete Matched Matched 

Year 2009 2010 2009 2010 2009 2010 2009 2010 

         

SRO membership -0.215*** -0.242*** -0.238*** -0.318*** -0.065 -0.391*** -0.070 -0.524*** 

 (0.033) (0.052) (0.048) (0.077) (0.046) (0.084) (0.068) (0.126) 

Firms’ network  -0.198*** -0.192*** -0.127*** -0.157*** -0.058* -0.329*** -0.046 -0.244*** 

Connections (0.016) (0.024) (0.035) (0.060) (0.035) (0.066) (0.042) (0.075) 

SRO membership X firms 

network connections 

    -0.163*** 0.154** -0.185*** 0.207** 

    (0.037) (0.068) (0.059) (0.097) 

         

Firm size (natural  -0.048*** -0.041** -0.084** -0.049 -0.043*** -0.046** -0.084** -0.049 

log. of FTEs) (0.013) (0.020) (0.038) (0.053) (0.013) (0.02) (0.037) (0.053) 

Life insurance -0.214** -0.272*** -0.212 -0.152 -0.233*** -0.265** -0.213 -0.152 

 (0.084) (0.103) (0.185) (0.268) (0.084) (0.103) (0.182) (0.271) 

Mortgage credit 0.102** 0.073 0.137 -0.113 0.089** 0.076 0.138 -0.113 

 (0.040) (0.076) (0.102) (0.164) (0.040) (0.076) (0.101) (0.165) 

Consumer credit -0.058 0.013 -0.038 0.019 -0.061* 0.014 -0.038 0.019 

 (0.036) (0.073) (0.105) (0.158) (0.036) (0.073) (0.104) (0.157) 

Range of products -0.010 0.110* -0.071 0.086 -0.002 0.108* -0.072 0.085 

 (0.025) (0.062) (0.083) (0.122) (0.025) (0.062) (0.082) (0.122) 

Constant 0.747*** -0.061 0.841*** -0.037 0.617*** 0.068 0.766*** 0.046 

 (0.075) (0.090) (0.131) (0.238) (0.080) (0.105) (0.132) (0.241) 

         

N 7514 6622 1150 952 7514 6622 1150 952 

Wald  χ2 400.75*** 126.88*** 68.82*** 27.77*** 493.65*** 134.68*** 65.57*** 35.10*** 

The dependent variable is non-compliance (i.e., number of law violations). Robust standard errors are in parentheses. *p < 0.1; **p < 0.05; ***p < 0.01. 
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Table 3.4 also reports the results for regressions 5–8, which include the interaction of SRO 

membership and firms’ network connections. Regardless of whether the analyses are based on 

the complete or matched samples, the interaction term is negative and significant for 2009 (β=-

0.16, p<.001 and β=-0.19, p<.001 in regressions 5 and 7), and positive and significant for 2010 

(β=0.15, p<.05 and β=0.21, p<.05 in regressions 6 and 8). This provides mixed evidence for 

Hypothesis 3, which predicts that regulatory compliance is positively associated with the 

interaction of SRO membership and firms’ network connections. The change of sign in the 

interaction term indicates that the association of firms’ network connections and compliance is 

stronger for SRO members in 2009, but stronger for non-members in 2010.  

In order to provide a clearer explanation of these effects, we present a graph of the 

interaction in Figure 3.1, and report each factor’s marginal effects on compliance.15  The graph 

shows that the highest level of compliance corresponds to firms that are both SRO members and 

have more network connections (0.85 and 0.57 law violations for 2009 and 2010, respectively). 

Conversely, the lowest level of compliance corresponds to firms that are non-members and not 

connected (1.45 and 1.03 law violations for 2009 and 2010, respectively). Additionally, the 

graph shows that, consistent with the estimated interaction effects, the association between firms’ 

network connections and non-compliance is stronger for SRO members in 2009 (from 1.35 law 

violations to 0.85), and stronger for non-members in 2010 (from 1.03 to 0.61). For both groups 

and in both years, there is a positive association between network connections and compliance, 

with the strength of the association (between compliance and network connections) changing 

from 2009 to 2010.  

                                                 

15 As suggested by Buis (2010), in order to properly calculate and interpret the marginal effects of the interaction 

term in Poisson regressions, we employ the margin command from the statistical package STATA, which allows us 

to estimate the predicted count of law violations using delta-method standard errors. 
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Figure 3.1: Relationship between non-compliance and the interaction of SRO membership 

and firms’ network connections 

 

Non-compliance 2009 Non-compliance 2010  

   

  

 

non-members 

 

SRO members 

Firm’s network connections Firm’s network connections  

 

After examining these results, we identify two possible reasons why the sign of the interaction 

term changes. The first relates to how the strength of an isolated effect decreases with time. The 

measure of non-compliance that we employ is based on the same set of regulations for 2009 and 

2010. It is possible that firms start complying with regulations that require relatively less effort 

than others. Also, any remaining law violations may be relatively more difficult to avoid, and 

some may have already reached full compliance in 2009, so increases in compliance levels may 

be smaller after each consecutive year. In isolation, the strength of the positive influence of a 

given factor on regulatory compliance may therefore decrease with the passing of time (while 

holding the set of potential law violations constant). 

The second reason relates to how the strength of the influence of network connections 

may actually increase for non-members. With the passing of time, the industry’s network may 

“absorb” the positive influence of the SRO’s institutional environment. For example, relevant 

information that is exclusive to SRO members may start to disperse throughout the network. 

After this process, the positive influence of network connections becomes relatively stronger for 

non-members, who initially had no access to the SRO’s information.  

The available dataset is limited to data from 2009 and 2010, making it difficult to draw 

conclusions about effects that may take place with the passing of a longer period of time. Given 

this limitation, however, we conducted two additional tests that allow assessing these potential 

explanations why the sign of the interaction term changes from 2009 to 2010. We re-estimated 

the models for 2010 for only those firms that had at least one, and only those firms that had at 
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least two law violations in 2009. In this way, we exclude firms that have already attained full or 

above average compliance in 2009, and focus on firms that have the potential to improve their 

level of compliance in 2010. The results show that while the main effects of SRO membership 

and network connections remain negative and significant, the interaction term remains positive 

and significant (for firms with at least 1 law violation, β=0.18, p=.009; for firms with at least 2 

law violations, β=0.20, p=.021). Thus, the effect is less likely to be driven by non-compliance 

decreasing over time, and more likely by network connections over time “absorbing” the 

influence of the SRO’s institutional environment. 

 

3.5.2. Sensitivity analyses 

 

To examine whether our tests are affected by the sample selection, variable measurement, or 

regression models that we employed, we conducted a series of sensitivity tests employing 

alternative measures of non-compliance, firms’ networks connections, and firm size, as well as 

different sample selection criteria. These tests are presented in Table 3.5, and are labeled with the 

letters A through J. In each column, we report the main results for the regressions that apply to 

each test (i.e., regressions 1-8).  

The sensitivity analysis includes the following tests. In Test A, we treat non-compliance 

as a dichotomous variable taking the value 1 if the firm committed one or more law violations (0 

otherwise), and employ logistic instead of Poisson regressions. We include this test because the 

average number of law violations is above the unit in 2009, and below the unit in 2010. This 

creates the possibility that a dichotomous dependent variable may be more appropriate than a 

count variable for this analysis.  

In Tests B, C, and D, we measure firms’ network connections as the total number of 

network connections (observed max=10 for 2009, 12 for 2010), the total number of industry 

associations only (observed max=6 for 2009, 8 for 2010), and the total number of quality 

improvement organizations only (observed max=5 for 2009, 6 for 2010). In this way, we are able 

to test whether the measure we employ in the main analysis loses explanatory power when it 

ranges from 0 to 2; and whether the results are affected by only one of the two types of 

connections that we include (e.g., whether variation in non-compliance is better explained by 
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quality improvement organizations than by industry associations). In Test E, we employ sales 

instead of number of fulltime employees as an alternative measure of firm size.  

It is also possible that unobserved firm-specific characteristics that over time relate 

consistently to compliance affect the results. To rule out this possibility, we tested our 

hypotheses using data from 2010, while controlling for non-compliance in 2009 (Test F). 

Assuming that non-compliance captures these unobserved firm characteristics, controlling for 

previous non-compliance allows us to test whether SRO membership and network connections 

have a positive influence on incremental compliance over and above factors that we cannot 

observe. The results of this test show that our main findings continue to hold. 

In Tests G through J, we make use of different samples. Because some firms left the 

sample after 2009, and new firms joined the sample in 2010, our main analysis is based on a 

sample including firms that were not present in both years. In order to test whether the presence 

of these firms affects our results, we dropped them from the analysis, and only employed data of 

firms that were part of the sample in both 2009 and 2010 (N=5,925; Test G).  

Following the same logic, we matched SRO members and non-members based on 

measures from 2009, and then used the same set of firms to compare groups in 2010 (the number 

of exact matches is 371; Test H). In this way, we test whether the effect of SRO membership 

holds when we keep track of the same firms in these two consecutive periods. In Tests I and J we 

also incorporated sales and total number of network connections in addition to the matching 

criteria employed in the main analysis to assess the robustness of the results.  

The results of all these sensitivity tests follow the same pattern of the results reported in 

the main analysis. They provide strong support for Hypotheses 1 and 2 (p<.05), indicating that 

SRO membership and firms’ network connections each have a distinct and positive association 

with regulatory compliance. As in the main analysis, the tests provide partial support for 

Hypothesis 3. In all cases, the coefficient of the interaction term is negative in 2009, and positive 

in 2010; and in most cases, the coefficient is significant. 
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Table 3.5: Sensitivity analyses  

 

  Without interaction (regressions 1–4) With interaction (regressions 5–8) 
Regression  1 2 3 4 5 6 7 8 
Sample  Compl. Compl. Match. Match. Compl. Compl. Match. Match. 
Year  2009 2010 2009 2010 2009 2010 2009 2010 

          

A. Logit 

model 

Inst. envir. -.52*** -.30*** -.54*** -.38*** -.42** -.60*** -.51** -.75*** 
Connections -.40*** -.24*** -.30*** -.21** -.31*** -.48*** -.29** -.38*** 
Interaction      -.09 .27** -.03 .34** 

B. Total 

number of 

connections 

 -.23*** -.25***   -.12*** -.32***   
 -.11*** -.09***   -.03 -.14***   
     -.09*** .05   

C. Industry 

associations  

 -.22*** -.24***   -.17*** -.28***   
 -.13*** -.13***   -.06 -.19**   
     -.08** .06   

D. Quality 

improvement 

organizations  

 -.22*** -.27***   -.14*** -.33***   
 -.12*** -.09***   -.02 -.16***   
     -.11*** .08   

E. Firm size 

(natural log. 

of sales) 

 -.23*** -.24***   -.06 -.37***   
 .19*** -.19***   -.04 -.31***   
     -.18*** .14**   

          

F. Controlling  NC 2009   .35***     .36***   

for previous Inst. envir.  -.10*    -.33***   

compliance Connections  -.11***    -.32***   

 Interaction      .24***   

          

G. Repeating 

sample  

N 5,925 5,925   5,925 5,925   
Inst. envir. -.26*** -.21***   -.10 -.30***   
Connections -.18*** -.17***   -.04 -.25***   

 Interaction      -.16*** .09   

H. Matched in 

2009 and 

repeating 

   742 742   742 742 
   -.25*** -.24***   -.07 -.39*** 
   -.14*** -.21***   -.06 -.28*** 

        -.19** .16 

I. Matched 

including 

sales 

   842 744   842 744 
   -.16*** -.21***   .09 -.39*** 
   -.19*** -.23***   -.04 -.31*** 

        -.33*** .19* 

J. Matched by 

total  number 

of 

connections 

   1078 912   1078 912 
   -.22*** -.37***   -.04 -.54*** 
   -.15*** -.14**   -.06 -.21*** 
       -.22*** .17* 

          

Compl.: complete sample; Match.: matched sample; Inst. envir.: Institutional environment; NC 2009: non-

compliance from 2009. *p < 0.1; **p < 0.05; ***p < 0.01. 
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3.6. Discussion 

 

In this study, we examine how industry self-regulation and firms’ connections to the industry’s 

network relate to firms’ compliance with regulations. We hypothesize that compliance is higher 

for firms that are SRO members and have more network connections. We employ data from the 

regulatory setting of financial intermediation in the Netherlands, and find strong support for the 

hypotheses stating that each of these factors is uniquely associated with regulatory compliance. 

Additionally, we find partial support for the hypothesis that compliance is positively associated 

with the interaction of these two factors. Although the highest level of compliance corresponds 

to firms that are both SRO members and have more network connections, and the lowest level of 

compliance corresponds to firms that are non-members and have no network connections, the 

group with the strongest association between network connections and compliance differs 

between 2009 and 2010. We posit that the association between compliance and the interaction 

changes over time because incremental compliance may be increasingly difficult, or because 

information exclusive to SRO members may spread through the industry’s network and 

ultimately reach non-members. Additional tests point towards the idea that, with the passing of 

time, firms’ network connections may “absorb” the positive influence of the SRO’s institutional 

environment. Exploring more fully the dynamic nature of these effects lies beyond the scope of 

this study, but is an important topic for future research on regulatory compliance. 

With the available data, we cannot fully rule out the possibility that compliance is 

positively associated to SRO membership and network connections due to the influence of 

omitted variables (e.g., corporate responsibility may explain why firms comply more and join a 

higher number of associations). However, the theoretical arguments that we present, together 

with our matching analyses and a test in which we control for unobserved factors by controlling 

for previous non-compliance, are in favor of a direct relationship between the dependent and 

independent variables. It also is unlikely for SROs not to exert a direct influence on compliance, 

as SROs are commonly created with an objective directly related to regulation. Moreover, if 

unobserved firm characteristics would result in firms adversely self-selecting into the SRO (i.e., 

‘bad apples’ aiming to reduce costs of compliance and to be less on the radar of the regulator), 

this should influence our results in the opposite direction by lowering instead of increasing 

compliance.  
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At first sight, the direct influence of firms’ industry connections on compliance may be 

less clear, mainly because these connections focus on a variety of issues besides only regulatory 

compliance (e.g., on joint strategies that aim at increasing sales). However, one of the advantages 

of the available data is that it contains information about quality improvement organizations, 

which are explicitly oriented towards improving regulatory compliance. Considering that (i) 

quality improvement organizations have a direct influence on compliance, and (ii) the sensitivity 

tests show a positive relationship between compliance and industry associations (only), the two 

types of network connections that we include in this study are likely to be aligned and have a 

direct influence on compliance. 

Together, our findings go in line with the idea that an industry may be able to self-

regulate in not only one, but different ways. The industry can be viewed as a network containing 

firms as well as other distinct actors (e.g., SROs, associations, other organizations). Through 

these distinct actors, the industry as a whole may be able to self-regulate (i.e., maintain or 

increase the overall level of regulatory compliance). In this sense, self-regulation is comparable 

to a decentralized system of control.  

From a practical point of view, regulators and policy-makers can contribute to making the 

SRO’s institutional environment more appropriate (e.g., by promoting a higher degree of 

transparency and accountability; Gunningham & Rees, 1997), and generate incentives that 

motivate firms to connect to the largest number of network nodes (e.g., subsidize industry 

association fees). A regulatory authority interested in increasing or maintaining a certain level of 

regulatory compliance may also set rules that facilitate the relationship between firms and the 

industry (and prevent firms to act as isolated, disconnected agents). This is of key importance 

considering that firms that are non-members and have no network connections may comply to a 

lesser extent. 

Our results contribute to the growing body of literature theorizing that industry self-

regulation does not have in itself either a positive or negative influence on regulatory 

compliance, but that instead, its influence depends on the characteristics of the SRO’s 

institutional environment (Vogel, 2008; Balleisen & Eisner, 2009; Saurwein, 2011; Omarova, 

2011). Finally, our study also contributes to the discussion on how an industry’s network affects 

individual firms’ economic behavior. Future research may explore conditions under which firms’ 

network connections may affect regulatory compliance in a negative rather than positive way. 



 

CHAPTER FOUR  

 

HOW DO PERCEPTIONS OF PROCEDURAL FAIRNESS RELATE TO REGULATORY 

COMPLIANCE? EVIDENCE FROM FINANCIAL INTERMEDIARIES * 

 

 

Numerous countries have recently tightened the regulation of financial intermediation. However, 

little is known about the factors that affect financial intermediaries’ compliance behavior in 

practice. Based on the official compliance assessment of financial intermediaries in the 

Netherlands, which is conducted by the Authority for the Financial Markets, we examine how 

non-compliance (measured as the number of law violations) relates to financial intermediaries’ 

perception of procedural fairness (measured as the perception that the excessive extensiveness of 

regulation generates unnecessary difficulties for the firm). Our results show that firms with 

higher perceptions of procedural fairness are more likely to (i) acquire knowledge and stay up-to-

date with new regulations, and (ii) achieve higher levels of regulatory compliance. We provide 

psychological and economic explanations that may account for these findings.  

                                                 

* This chapter is based on: Mendoza, J.P., Dekker, H.C., Wielhouwer, J.L. (2014). How do perceptions of 

procedural fairness relate to regulatory compliance? Evidence from financial intermediaries. Unpublished 

manuscript, Accounting Department, VU University Amsterdam, the Netherlands. We thank the AFM for providing 

thorough explanations of the regulatory setting, the self-assessment instrument, and the compliance assessment 

process, as well as for providing access to the data and feedback on the results. We also thank Stefany Coxe for 

comments on bootstrapping, Jan-Willem van Prooijen for comments on procedural fairness, and participants of the 

ARCA and ABRI seminars at VU University Amsterdam for useful comments on the contents of this chapter.  
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4.1. Introduction 

 

Financial intermediaries – such as mortgage brokers, insurance brokers, and investment advisers 

– are facing stricter regulations nowadays, especially because they have been considered as 

partially responsible for the recent financial crisis (e.g., Balleisen & Eisner, 2009; Adrian & 

Shin, 2010; Kroszner & Strahan, 2011). Although analytical models assume that financial 

intermediaries act as rational agents that maximize utility in a selfish manner (e.g., Allen & Gale, 

2004; Inderst & Ottaviani, 2009), little is known about how factors other than economic self-

interest influence their compliance behavior in practice. 

Financial intermediaries comply with regulations when they provide transparent 

information and sound advice to buyers of financial products (Benston & Smith, 1976; Clark R. 

C., 1976). Emerging theoretical and empirical research indicates that financial intermediaries 

face conflicts of interest because maximizing private benefits may conflict with providing 

appropriate advice (Mehran & Stulz, 2007; Palazzo & Rethel, 2008; Inderst, 2009). This stream 

of research is founded on the notion that the decision to comply depends on a cost-benefit 

analysis that incorporates the threat of punishment for not complying (Becker, 1968). 

While important, economic self-interest may not be the only factor affecting financial 

intermediaries’ compliance. In particular, research across multiple regulatory settings has shown 

that compliance increases when the authority’s procedures are perceived as fair (Tyler, 1990; 

Tyler, 2006; Dolan et al., 2007). In this study we build upon the notion of perceived procedural 

fairness, and examine how this perception relates to firms’ regulatory compliance. 

Our departure point is that regulation in financial intermediation tends to be extensive 

(e.g., Brunnermeier et al., 2009). A recent cover story from The Economist (2012) posits that 

firms in the United States are suffocated by excessive regulation. Using the Dodd-Frank law of 

2010 as an example of over-extensive regulation, the article warns financial firms to prepare to 

comply with what is described as an unknowable law. Although financial intermediaries face the 

same set of regulations, their perception of the fairness of the regulation may vary. Based on 

prior literature on this topic, in this study perceived procedural fairness is indicated by the 

perception that excessive extensiveness of regulation generates unnecessary difficulties to the 

firm. This measure reflects perceived procedural fairness as it establishes whether excesses lead 

to negative outcomes, and ultimately, whether the authority’s motivations toward the financial 
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intermediary are appropriate and just. These aspects are central to how procedural fairness is 

defined (Tyler, 1988), particularly in a regulatory context (Wenzel, 2003). 

Considering that the extensiveness of regulation affects firms’ capacity to know the law, 

we also investigate how perceived procedural fairness relates to firms’ knowledge about recently 

introduced changes in the regulation. This is of special relevance in this context because, in a 

complex regulatory setting, firms need to actively acquire new knowledge to be able to comply 

(Kaplow, 1995). Based on this, we hypothesize that perceived procedural fairness is positively 

associated with knowledge of new regulations, which in turn is positively associated with 

compliance. To test this expectation, we employ a unique dataset that includes two years data of 

the official compliance assessment of financial intermediaries in the Netherlands, which is 

conducted by the Authority for the Financial Markets (AFM). The AFM is the securities 

markets’ supervisor as well as the conduct of business supervisor of financial services providers. 

The dataset contains responses to the mandatory self-assessment that financial intermediaries 

submit to the AFM on a yearly basis, and which the AFM uses to assess their levels of 

compliance (i.e., their number of law violations). We obtained data from 2009 and 2010 of all 

firms reporting directly to the AFM, as well as the AFM’s yearly assessment of each firm’s level 

of compliance. Financial intermediaries included in the sample provide advice or mediation 

services in products such as mortgages, property investments, consumer credit, life insurances, 

and damage insurances. 

We observe considerable variation in financial intermediaries’ perceived procedural 

fairness, indicating that they observe the same set of regulations in substantially different ways. 

Consistent with expectations, our results show that non-compliance decreases when regulation is 

perceived as more procedurally fair. Moreover, we find strong support for a mediation model in 

which the positive association between perceived procedural fairness and compliance is mainly 

mediated by knowledge of new regulations. In other words, when intermediaries perceive 

regulations as procedurally fair, they are more likely to invest in knowledge of new regulations, 

and ultimately they are more likely to comply. We observe these results for (i) the 2010 

compliance level, (ii) the 2010 compliance level while controlling for previous compliance, and 

(iii) the difference in compliance levels between 2010 and 2009. We also conduct a 

comprehensive set of sensitivity analyses which shows that these results are robust across a range 

of alternative conditions and model estimations. 
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We provide theoretical arguments and statistical findings in favor of the idea that 

perceived procedural fairness motivates firms to acquire knowledge of new regulations, which in 

turn enables them to achieve a higher level of compliance (hence, a mediation model). However, 

with the available data we cannot rule out the possibility that these variables are not causally 

related, and therefore we discuss alternative explanations in the concluding section.  

The study has two key contributions. First, it is one of the first studies that we are aware 

of to present empirical evidence on factors associated with actual compliance in the setting of 

financial intermediation. This is distinctive considering that empirical research on corporate 

compliance, regardless of the regulatory context, is in itself uncommon. A primary reason for 

this lack of empirical research is that both firms and supervisory authorities avoid sharing 

compliance-related information due to sensitivity of the data and legal constraints related to 

confidentiality requirements. The second contribution of this study is that it builds on both 

economic and psychological explanations to explain compliance behavior in the context of 

financial intermediation, and in this way also adds to insights from recent analytical research in 

this area. 

The chapter is organized as follows. In Section 4.2 we present the theory and hypotheses. 

Section 4.3 describes the setting and data of this study. Section 4.4 covers variable measurement 

and model specification. We report results in Section 4.5 and Section 4.6 concludes. 

 

 

4.2. Theory and hypotheses development 

 

4.2.1. Financial intermediation and compliance 

 

Selling financial products is generally understood as an agency problem (Ross, 1973) in which 

intermediaries possess more information than customers about the products that best suit the 

customers’ needs. As a result, intermediaries may face conflicts of interest when they have 

incentives to provide inaccurate information or unsuitable advice to potential customers (i.e., 

misselling financial products). For example, intermediaries can either provide accurate 

information at the risk of losing customers to competitors or provide inaccurate information to 

retain customers and sell their products (Inderst & Ottaviani, 2009). For this reason, regulation in 
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this setting aims at minimizing misselling behavior, and compliance consists in providing 

customers with accurate information as well as advice that goes in line with their interests. An 

empirical study on the securitization of subprime mortgage loans in the United States illustrates 

how financial intermediaries’ may have faced incentives not to thoroughly screen borrowers 

before the recent financial crisis (Keys et al., 2010). This practice of “lax screening” violates the 

principle of regulation, as it may result in the provision of unsound advice and ultimately goes 

against the interests of customers of financial products. 

Analytical models in this area identify several factors that minimize conflicts of interest 

and positively influence compliance. These factors include reputation costs of misselling 

products under competition (Bolton, Freixas, & Shapiro, 2007), mandatory disclosure of 

commissions (Inderst & Ottaviani, 2012), and the right for customers to cancel the acquisition of 

financial products (Inderst & Ottaviani, 2013; for an overview, see Inderst, 2009).  

In these models, the decision to comply results from a utility maximization process, 

which takes into consideration expected penalties associated with getting caught not complying 

(Becker, 1968). Indeed, the theory in this field conceives intermediaries as rational agents that 

maximize utility in a selfish manner (e.g., Diamond, 1984; Holmstrom & Tirole, 1997; Allen & 

Gale, 2004). 

 

4.2.2. Procedural fairness and compliance 

 

Empirical research from various fields indicates that compliance is influenced not only by 

economic considerations, but also by the perception of procedural fairness (Tyler, 1997; Dolan et 

al., 2007). That is, people are found to comply more with the decisions of an authority when the 

authority’s procedures are perceived as fair. This effect has been observed across different 

settings, including tax regulation, court rulings and litigation, police action and law enforcement, 

and support for public policy (MacCoun, 2005). These studies generally build upon the notion of 

legitimacy (Tyler, 2006), and suggest that authorities have the power to influence behavior in 

two ways. The first is through sanctions and rewards, a path that is well-captured by the 

economic view of compliance (Becker, 1968). The second is through legitimation, which refers 

to voluntary compliance behavior, motivated by the perception that an authority is an appropriate 

and just decision-maker. In terms of motivation, regulated behavior may respond to factors that 
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are either extrinsic (e.g., threat of punishment, economic incentives) or intrinsic (e.g., internal 

values, norms). Agents who respond to intrinsic factors are self-regulating, and in that sense, 

they comply voluntarily with the law. Ultimately, it is theorized that legitimation, which is 

supported by perceived procedural fairness, facilitates the internalization of norms and values 

associated with the responsibility of complying with the law (Tyler, 1990). 

Under certain conditions, economic theory can also explain a positive association 

between perceived procedural fairness and compliance. The intuition is that the decision to 

comply results from a cost-benefit analysis (Becker, 1968), and for as long as procedural fairness 

increases the benefits of complying, perceived fairness will be associated with the preference to 

comply (Thibaut & Walker, 1975; Bordignon, 1993). Note, however, that in some cases agents 

may consider that an authority’s decision is costly, and yet perceive it as procedurally fair (Dolan 

et al., 2007). In such cases, a “purely rational” economic theory would predict lower compliance, 

whereas the above-mentioned psychological theory would predict higher compliance (for 

discussions on this distinction, see Tyler, 1997; Tyler, 2006). 

The measure of perceived procedural fairness employed in this study fits closely with 

prior research examining procedural fairness in the context of regulation, and is based on the 

availability of data provided by the AFM. Perceived procedural fairness is indicated by the 

perception that the extensive regulation makes the firm’s activity unnecessarily difficult. This 

measure reflects the perception of procedural fairness as it establishes whether (i) there is an 

excess in some aspect of the procedures (in this case, the number, length or complexity of the 

rules), which (ii) brings avoidable negative consequences to the firm. In other words, it 

establishes whether the authorities seek to properly design and communicate the regulation, 

without creating additional difficulties for the firm. In a regulatory context, these are key issues 

over which perceptions of procedural fairness are formed (Wenzel, 2003). Overall, this measure 

establishes whether the authority puts itself in the firms’ shoes, and appears to have just 

motivations towards the firm (Tyler, 1988).16  

                                                 

16 These perceptions may be based on, for example, firms’ prior experiences with learning about how to comply 

with complex regulations, lack of personnel specialized in the legal aspects of compliance, or the extent to which 

employees are aware of how society and the media see the financial intermediation industry in general. Because 

these factors may vary from firm to firm, perceptions of procedural fairness may vary across the sample. 
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To illustrate this point, prior empirical tax research has found that an over-extensive tax 

regulation might be perceived as unfair, resulting in negative attitudes towards taxes and 

justifications for non-compliance (Franzoni, 1998; Kirchler, 2007). Based on these arguments, 

we hypothesize that: 

 

Hypothesis 1: Perceived procedural fairness is negatively associated with financial 

intermediaries’ non-compliance with regulations. 

 

4.2.3. Perceived procedural fairness, knowledge of new regulations and compliance 

 

In complex regulatory settings, such as financial intermediation, changes in regulation are 

common, and firms allocate significant amounts of resources in order to stay up-to-date and learn 

how to apply new regulations (these resources may refer to, e.g., time, training courses, or hiring 

specialized personnel; Kaplow, 1995; Forest & Sheffrin, 2002). Without the awareness and 

understanding of regulatory changes that have been recently introduced, firms are unable to 

attain high levels of compliance. Therefore, we expect knowledge of new regulations to be 

positively associated with compliance. 

Moreover, we expect knowledge of new regulations to be positively associated with 

perceived procedural fairness. This is because of two reasons. First, perceived procedural 

fairness motivates agents to act responsibly (Tyler, 2006), and it is firms’ responsibility to know 

the law. Indeed, the principle ignorantia juris non excusat establishes that ignorance of the law 

cannot justify non-compliance. Second, agents will be less willing to acquire knowledge about 

new regulations when they consider it more as a cost than an investment; that is, when they 

perceive the law as overly extensive, they will see less added value of investing in knowledge 

compared to when perceiving the law as fair.  

Empirical evidence from other regulatory settings goes in line with these expectations. 

The perception that an excessive tax regulation is unfair can lead to poor knowledge about the 

tax law (Kirchler, 2007), and in a diversity of regulatory settings, having better knowledge about 

regulations has been observed to positively influence compliance (e.g., May, 2004; Hofmann, 

Hoelzl, & Kirchler, 2008). Accordingly, we hypothesize that: 
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Hypothesis 2:  The negative association between perceived procedural fairness and non-

compliance is mediated by knowledge of new regulations. 

 

Figure 4.1 graphically presents Hypotheses 1 and 2. 

 

Figure 4.1: Hypotheses 

Hypothesis 1 Hypothesis 2 

 

 

 

 
  

 

 

4.3. Setting and data 

 

4.3.1. Setting 

 

In the Netherlands, regulations are created by the government, and as a separate supervisory 

authority, the AFM promotes the efficient and honest operation of the financial market sector, 

which comprises savings, investments, insurance, and loans (AFM, 2011). Regulations seek to 

prevent misselling behavior, and promote the honest provision of information to customers as 

well as market efficiency with a level playing field. 

The Dutch regulation is extensive as it covers a wide range of issues that affect financial 

intermediaries, including products and activities (e.g., advice, mediation, authorization), 

standards for diverse practices (e.g., remuneration of intermediaries, consumer protection), and 

sanctions resulting from non-compliance. Additionally, in recent years regulations have changed 

at a fast pace, mostly because the AFM and the industry have learned lessons from the recent 

financial downturn, internet communications are increasingly facilitating information exchange, 

and media coverage of compliance-related incidents have led to new political debates. 
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In order to assess compliance with regulations, since 2006 the AFM requires financial 

intermediaries to complete a mandatory self-assessment on a yearly basis, which contains items 

concerning the activities of the firm (e.g., products and services offered), employees and 

management (e.g., number of FTE’s), financial information (e.g., gross sales per product 

offered), and management and service quality (e.g., time allocated to give advice).17 The self-

assessment is completed at the top management level. Each firm’s responding executive is 

responsible for declaring that the information provided in the self-assessment is complete, 

accurate, and true, and that it reflects the view of the firm as a whole. Providing information that 

does not meet these criteria can, if detected, lead to sanctions directed at the executive level (e.g., 

fraud investigation) or firm level (e.g., license cancellation).  

Compliance is assessed directly by the AFM. The AFM determines whether financial 

intermediaries comply with specific laws by examining their combined responses to a series of 

items included in the self-assessment. For this reason, intermediaries cannot directly infer how 

the AFM assesses compliance from the self-assessments.  

 Financial intermediaries not complying with one or more laws receive an advisory report 

from the AFM, which contains recommended actions in order to attain full compliance. After 

receiving the advisory report, intermediaries are instructed to complete a follow-up self-

assessment indicating whether they have followed these recommendations. Throughout the 

process, intermediaries are reminded that truthful and accurate reporting is not only required (and 

that untruthful reporting can be followed by sanctions) but also beneficial to them because it 

leads to useful feedback, which ultimately helps them to improve their compliance with the law 

(and avoid sanctions), as well as to improve the quality of their service. The AFM decides to take 

further action (e.g., issue warnings, conduct audits, impose fines) depending on the information it 

gathers from the self-assessment, compliance assessments, and follow-up questionnaires, as well 

as from other sources such as customers’ complaints, and it performs random audits.  

In the self-assessment process, the AFM assumes that firms’ responses are truthful 

because (i) intermediaries cannot directly determine if their responses are indicative of 

                                                 

17 Intermediaries submit these self-assessments to the AFM or to a second body called the Stichting Financiele 

Dienstverlening, which is a self-regulatory organization to which some of the AFM’s tasks are delegated. We focus 

our attention on those firms that report directly to the AFM. Our interest lies in the direct relationship between firms 

and the supervisory authority, as typically found in other countries.   
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compliance, (ii) if detected, untruthful reporting may be more severely punished than non-

compliance, and (iii) truthful reporting leads to feedback that helps firms to improve their level 

of compliance and in this way it reduces the possibility of future penalties. Indeed, prior studies 

have also relied on this type of measure for assessing compliance (Gray & Shimshack, 2011). 

 

4.3.2. Data 

 

We obtained access to the (anonymized) dataset containing firms’ responses to the self-

assessments, as well as the AFM’s compliance assessments of all financial intermediaries 

directly reporting to the AFM in the years 2009 and 2010. For each year, a unique identifier was 

assigned to each financial intermediary, which allowed us to trace those firms that had completed 

the self-assessment in both years. 

Each of the 2009 and 2010 self-assessments contained over 50 items. The 2010 self-

assessment incorporated a set of additional items to capture perceptions of various issues at the 

firm level. Among other topics, these items captured the firm’s views about the quality of its 

service, its customers’ needs, and regulation of financial intermediation in general. 

The complete sample comprised 637 firms for 2009 and 614 firms for 2010. The number 

of financial intermediaries reporting in both years was 526. We label this group as the repeating 

sample.18 During both years, financial intermediaries offered advice or mediation services 

concerning at least one type of financial product. Based on reported sales, we were able to 

determine whether financial intermediaries had worked with any of the following types of 

product: property investment, consumer credit, mortgage credit, life insurance, or damage 

insurance. However, a fraction of financial intermediaries did not report any sales related to the 

products included in this list (36 in 2009 and 45 in 2010). This may be due to different reasons. 

For example, some businesses may have gone through startup, acquisition, or closing stages; 

while others may have reported zero sales as a consequence of the previous financial crisis.  

In Table 4.1 we report the count and percentages of financial intermediaries working with 

each of the above-mentioned types of product, for both the total and repeated samples. The 

                                                 

18 A firm may have completed the self-assessment in one year but not the other because, for example, the AFM 

imposed a restriction on the intermediary’s license, or the firm changed its legal form, went bankrupt, or did not yet 

exist or ceased to exist in 2009 and 2010, respectively. 
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distributions are practically the same, indicating that the repeated sample reliably represents the 

total sample in terms of firms’ activities. 

 

Table 4.1: Number of financial intermediaries and types of products offered by sample and 

year 

Sample Total 2009 Total 2010 Repeating 2010 

 N % N % N % 

Financial intermediaries 637 100 614 100 526 100 

     Property investments 7 1 1 0 1 0 

     Consumer credit 160 25 147 24 129 25 

     Mortgage credit 294 46 288 47 253 48 

     Life insurance 447 70 467 76 411 78 

     Damage insurance 534 84 479 78 423 80 

     None of the above 47 7 66 11 45 9 

 

To obtain a clear understanding of the regulatory setting, self-assessment instrument, 

compliance assessment process, and dataset, we carried out multiple on-site discussions with 

AFM representatives. We also held on-site meetings to discuss the logic of our expectations and 

the results of the model estimations. 

 

 

4.4. Variable measurement and model specification 

 

As shown in Figure 4.1, the dependent variable of our analysis is non-compliance, the 

independent variable is perceived procedural fairness, and the mediator variable is knowledge of 

new regulations. Additionally, we incorporate into the analyses firm size, types of product, and 

product range to control for differences between financial intermediaries that may potentially be 

associated with compliance behavior. 

 

4.4.1. Variable measurement 

 

Non-compliance. The AFM determines the number of laws that each firm violates based on a 

combination of responses to the self-assessment. The total number of potential law violations 

that the compliance assessments took into consideration was 15 in 2009 and 13 in 2010. In order 
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to examine the change in compliance levels between years, we selected all potential law 

violations that were included in both periods, leaving a total of 11. Hence, the dependent variable 

non-compliance is measured as the total number of law violations, ranging from 0 to 11.19 

Perceived procedural fairness. To measure this perceived procedural fairness, we employ 

an item included in the 2010 self-assessment that captures the firm’s perception of the 

regulations in place. On a 5-point scale, where 1 represents “strongly disagree” and 5 “strongly 

agree”, firms were asked to indicate the extent to which they agree with the following statement: 

“The numerous legislations and regulations make the advisor/mediator’s activities unnecessarily 

difficult”.20 Critical in the measurement is the notion that the firm’s activities become 

unnecessarily difficult due to the regulation, indicating the regulation is seen as excessive in an 

inappropriate and negative way, causing an unnecessary burden for the firm. We reverse code the 

measure so that low (high) scores indicate low (high) fairness perceptions. 

Knowledge of new regulations: In the 2010 self-assessment, firms reported the extent to 

which they had knowledge about the content of three recently introduced AFM guidelines related 

to regulations on service practices, incentive compensation, and the provision of careful advice. 

For each guideline, answers were coded as 1, 2, 3 and 4 for no, indirect, partial, and complete 

knowledge, respectively. The answers to the three questions reliably represent the same construct 

(Cronbach alpha = .85).  

A theoretical distinction between complete and incomplete knowledge allows for 

straightforward comparisons between firms. Hence, we created a dummy variable taking the 

value 1 if the intermediary had full knowledge of new regulations and 0 otherwise.21 Importantly, 

this measure captures intermediaries’ knowledge of only recently introduced regulations, and not 

the overall stock of knowledge regarding all relevant regulation. This measurement allows us to 

test not only how in the study’s time period perceived procedural fairness influences 

intermediaries’ investment in knowledge of newly introduced regulations, but also how this 

                                                 

19 We also test our hypotheses using each year’s complete set of law violations (see Sensitivity Analyses), and 

obtain the same pattern of results.  
20 When we recode the item into a dummy measure (i.e., 1 and 2 representing low fairness and 4 and 5 representing 

high fairness, while disregarding all scores of 3), we obtain very similar results. 
21 While the dummy measure also fits the notion that only complete knowledge enables full compliance with 

regulations, an additional statistical benefit is that it resolves concerns about skewness, as a large proportion of 

observations populates the full knowledge category, and the rest is scattered over the other categories. In the 

sensitivity tests, however, we also use the average score across the items and find the same results. 
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knowledge in turn is associated with both the level of compliance and differences in compliance 

between years. Notably, lacking knowledge about new regulations did not in itself constitute a 

law violation, and therefore did not account for non-compliance. Indeed, these items were not 

used by the AFM to assess compliance. 

Firm size: We include firm size as a control variable as prior research shows that it can 

affect compliance with regulations in the financial sector (Franks et al., 1997). We use as 

measure the natural logarithm of the number of full time employees in our main analysis and 

employ two alternative indicators in subsequent sensitivity analyses (sales and number of 

customer relationships). 

Types of product: Each of the five above-mentioned product types – property investment, 

consumer credit, mortgage credit, life insurance, and damage insurance – was coded as a dummy 

variable taking the value 1 if the firm reported selling it. This allowed us to control for potential 

influences of the types of product offered on non-compliance.  

Product range: Finally, we included the total number of product types offered as a 

control variable, which measure ranges from 1 to 5. Knowledge of new regulations and non-

compliance may also be affected by the diversity of product types offered, apart from the product 

type itself. For instance, selling a wider range of product types implies that more regulations may 

be applicable.  

Summary statistics reported in Table 4.2 show that non-compliance decreased from one 

year to the next. Financial intermediaries on average had at least one law violation each year, 

with a maximum of five. Indeed, Figure 4.2 shows that full compliance (i.e., zero law violations) 

was more common in 2010 than 2009. Table 4.2 also shows considerable variation in the 

measure of perceived procedural fairness (M=2.64, SD=1.05), and reveals that approximately 

half of the sample lacked full knowledge of new regulations. 
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Table 4.2: Descriptive statistics 

 Year Mean Std. Dev. Min Max 

Non-compliance 2009 

2010 

1.597 

1.078 

0.781 

1.056 

0 

0 

5 

5 

Perceived procedural fairness 2010 2.639 1.047 1 5 

Knowledge of new regulations 2010 0.481 0.500 0 1 

Firm size (natural log. of FTEs) 2010 0.728 0.775 0 6.65 

Product range 2010 2.314 1.191 0 5 

 

Figure 4.2: Frequency distribution of non-compliance 

  

2009 2010 

Number of firms Number of firms 

  

Number of law violations Number of law violations 

 

 

In Table 4.3 we report Pearson correlations between the main variables of interest. In line with 

our expectations, perceived procedural fairness correlates positively with knowledge of new 

regulations and negatively with non-compliance. Between-years correlations show that non-

compliance in 2010 correlates positively with previous non-compliance, indicating that structural 

factors within the firm may affect compliance behavior across periods. Table 4.3 also shows that 

firm size and non-compliance are correlated, indicating that smaller firms may face constraints 

that make them less likely to comply with regulations. 

 



CHAPTER FOUR 

88 

 

Table 4.3: Pearson correlations between selected variables  

  (1) (2) (3) (4) 

  2009 2010 2010 2010 2010 

1 Non-compliance 2009 1.000 

(0.000) 

    

2010 0.267 

(0.000) 

1.000 

(0.000) 

   

2 Knowledge of new 

regulations 

2010 -0.107 

(0.014) 

-0.291 

(0.000) 

1.000 

(0.000) 

  

3 Perceived procedural 

fairness 

2010 -0.078 

(0.073) 

-0.149 

(0.001) 

0.220 

(0.000) 

1.000 

(0.000) 

 

4 Firm size 2010 0.064 

(0.140) 

-0.101 

(0.021) 

0.147 

(0.001) 

0.108 

(0.013) 

1.000 

(0.000) 

P-values are in parentheses. 

 

4.4.2. Model specification 

 

Our analysis is guided by the standard procedure to test mediation hypotheses (Baron & Kenny, 

1986), which involves running three sequential regressions. In our study, these are the following: 

 

 

 

where NC is non-compliance, PPF is perceived procedural fairness, KR is knowledge of new 

regulations, FS is firm size, TP is types of product, PR is product range, i is the firm’s unique 

identifier, and j is the product type identifier.  

The first regression corresponds to the direct effect of PPF on NC (i.e., hypothesis 1). 

Mediation is established by looking at the indirect effect, which is based on the results obtained 

from the second and third regressions (hypothesis 2). The indirect effect captures the extent to 
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which the association between PPF and NC is mediated by KR. Evidence for meditation is found 

when NC is significantly associated with KR, and in regression 3 the effect of PPF weakens 

(with full mediation indicated by an insignificant effect of PPF). Following recent 

methodological advances, we use Poisson regressions to explain the count variable non-

compliance (Coxe & MacKinnon, 2010), and logistic regressions to explain the dichotomous 

variable knowledge of new regulations (MacKinnon & Dwyer, 1993; MacKinnon et al., 2007).22  

To assess the significance of the indirect effect, the Sobel test is conventionally employed 

(Sobel, 1982). This test assumes that the variables are normally distributed. When this condition 

is not met, a bootstrapping procedure is recommended, as it can be used to empirically generate a 

sampling distribution, and then compute standard errors and confidence intervals (Shrout & 

Bolger, 2002; MacKinnon, Lockwood, & Williams, 2004; Edwards & Lambert, 2007). Statistical 

evidence supports a mediation effect when the confidence interval (CI) does not contain zero.  

Using this specification, we estimate three mediation models to provide different but 

complementary tests of our hypotheses. In Model 1, we employ only data from 2010, and the 

dependent variable is the level of compliance (i.e., NC10). Model 2 is the same as Model 1, but 

adds previous compliance as a control variable (i.e., NC09). Because we are looking at the same 

set of potential law violations in both years, by holding previous compliance constant we are able 

to test whether the expected associations hold, independently of how close or far firms already 

are from fully complying with regulations. Moreover, if we assume that previous compliance 

captures the extent to which omitted variables influence compliance, with this model we can also 

test if the expected associations hold, over and above the influence of unobserved factors. In 

Model 3, the dependent variable is the difference between non-compliance in 2010 and 2009 

(i.e., NC10 – NC09). Negative values of this measure indicate that non-compliance decreased from 

one year to the next (i.e., more laws were violated in 2009 than 2010). This model thus provides 

a test of whether perceived procedural fairness is associated with the change in compliance 

levels, which is particularly relevant in the context of a changing regulation (i.e., whether over 

time perceived procedural fairness is associated with a greater increase in compliance). 

                                                 

22 We use standardized coefficients to calculate the indirect effect, as recommended when mediation analyses do not 

rely on OLS regressions (MacKinnon & Dwyer, 1993). We use the listcoef command in STATA to obtain 

standardized coefficients for logistic regressions (Scott Long & Freese, 2006), and for Poisson regressions, the 

standardized coefficients are calculated based on the standard deviation of the predicted values (UCLA, 2011).  
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Regarding the control variables, the product “property investments” was dropped from 

the analysis as it was sold by less than 1% of the sample, and had too limited power to explain 

variation in non-compliance. We run the regressions using the most commonly offered financial 

product type as the reference group (i.e., damage insurance), and including the remaining three 

product types (i.e., consumer credit, mortgage credit, and life insurance) as dummy variables. 

 

 

4.5. Results 

 

4.5.1. Main findings 

 

Table 4.4 reports regression results for the three models: non-compliance in 2010 (Model 1), 

non-compliance in 2010 controlling for non-compliance in 2009 (Model 2), and change in non-

compliance (Model 3).  

The results of the first two models are essentially the same. In line with hypothesis 1, the 

results from regression 1 show that perceived procedural fairness is negatively associated with 

non-compliance (i.e., the direct effect; for Model 1, β=-0.13, p=.001; for Model 2, β=-0.11, 

p=.008). In line with the expected mediation association (hypothesis 2), the results from 

regression 2 show that perceived procedural fairness is positively associated with knowledge of 

new regulations (for Model 1, β=0.40, p<.001; for Model 2, β=0.38, p<.001), and the results 

from regression 3 show that knowledge of new regulations is negatively associated with non-

compliance, while controlling for perceived procedural fairness (for Model 1, β=-0.54, p<.001; 

for Model 2, β=-0.47, p<.001).  

Model 2 controls for previous non-compliance (β=-0.28, p<.001), which can be 

considered to capture the influence of structural firm characteristics and other unobserved factors 

on compliance, and shows that the expected associations remain significant.23  

 

                                                 

23 We also observe that prior non-compliance relates negatively to knowledge of new regulations (β=-0.34, p<.001), 

indicating that intermediaries that complied less in the past are less likely to have the knowledge required for 

complying with recently introduced regulations. 
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Table 4.4: Relationship between perceived procedural fairness, knowledge of new 

regulations, and non-compliance 

 Model 1: 

NC10 

Model 2: 

NC10 controlling for NC09 

Model 3: 

Change in NC 

 Reg1 Reg2 Reg3 Reg1 Reg2 Reg3 Reg1 Reg3 

DV NC10 KNR10 NC10 NC10 KNR10 NC10 ΔNC ΔNC 

 Poisson Logit Poisson Poisson Logit Poisson Linear Linear 

         

PPF -0.131*** 0.398*** -0.085** -0.105*** 0.380*** -0.066 -0.071 -0.036 

 (0.039) (0.090) (0.040) (0.039) (0.091) (0.040) (0.045) (0.046) 

KNR   -0.540***   -0.472***  -0.367*** 

   (0.088)   (0.088)  (0.098) 

NC09    0.320*** -0.339*** 0.280***   

    (0.042) (0.117) (0.042)   

FS -0.101 0.384*** -0.057 -0.127** 0.406*** -0.087 -0.149** -0.117 

 (0.065) (0.136) (0.065) (0.063) (0.138) (0.064) (0.073) (0.073) 

TP1 0.158 0.236 0.182 0.146 0.252 0.172 0.130 0.151 

 (0.169) (0.367) (0.159) (0.164) (0.368) (0.155) (0.191) (0.186) 

TP2 -0.190 0.789** -0.094 -0.339** 0.952*** -0.244* -0.640*** -0.572*** 

 (0.148) (0.338) (0.142) (0.145) (0.347) (0.140) (0.166) (0.162) 

TP3 -0.051 0.354 -0.012 -0.106 0.402 -0.066 -0.193 -0.162 

 (0.179) (0.433) (0.175) (0.180) (0.437) (0.177) (0.207) (0.200) 

PR -0.036 -0.456* -0.089 0.008 -0.502* -0.040 0.070 0.031 

 (0.107) (0.259) (0.104) (0.107) (0.262) (0.104) (0.127) (0.124) 

Constant 0.651*** -1.063*** 0.763*** 0.069 -0.505 0.235 0.040 0.133 

 (0.141) (0.345) (0.134) (0.165) (0.392) (0.162) (0.186) (0.183) 

         

N 526 526 526 526 526 526 526 526 

Wald χ2 24.59*** 34.47*** 65.08*** 88.8*** 40.82*** 125.2*** 8.35*** 9.28*** 

Bootstrap         

 Point est.   -0.172   -0.123  -0.036 

 CI  -0.261, -0.103  -0.199, -0.068 -0.066, -0.015 

Unstandardized coefficients; robust standard errors are in parentheses; DV: dependent variable; Reg: Regression; 

NC: non-compliance; ΔNC: change in non-compliance (i.e., NC10 – NC09); PPF: perceived procedural fairness, 

KNR: knowledge of new regulations, FS: firm size, TP1: consumer credit, TP2: mortgage credit, TP3: life insurance, 

PR: product range; Point est.: Bootstrap point estimate (i.e., indirect effect); CI: Bootstrap confidence interval at 

95% significance level, bias corrected and accelerated, estimated after 5,000 replications and based on fully 

standardized coefficients; Reg2 is the same for Models 1 and 3, and thus is omitted in Model 3. *p<.01; **p<.005; 

***p<.001. 
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The results of Model 3 also support the expected mediation association. In regression 1, 

the direct effect is negative although not significant (β=-0.07, p=.122).24 With regard to the 

indirect effect, perceived procedural fairness is positively associated with knowledge of new 

regulations (regression 2, β=0.40, p<.001), and knowledge of new regulations is negatively 

associated with the change in non-compliance (regression 3, β=-0.37, p<.001). We omit 

regression 2 of Model 3 in Table 4.4, as this regression is the same as for Model 1. 

To assess the significance of the mediation effect, for each estimated model we obtained 

bias corrected and accelerated bootstrapped CIs at the 95% significance level, based on 5,000 

replications (as recommended by Preacher and Hayes, 2008). For the three models, the point 

estimates of the indirect effect are -0.17, -0.12 and -0.04, respectively. In all three cases, the CI 

does not contain zero, indicating that the mediation association is statistically significant at the 

5% level. These results thus provide further support for the expected mediation (hypothesis 2). 

In sum, these results show that perceived procedural fairness is associated not only to the 

absolute level of compliance in 2010, but also the improvement of compliance from one period 

to the next, and that this association is mainly mediated by knowledge of new regulations. 

With regard to the control variables, firm size is associated positively with knowledge of 

new regulations in all models and negatively with compliance in Models 2 and 3 (regression 1). 

This goes in line with the idea that smaller firms may struggle relatively more to comply with 

complex regulations. Similarly, selling mortgage credit is positively associated with knowledge 

of new regulations, and negatively associated with non-compliance in Models 2 and 3. We have 

learned that until 2009, the AFM gave special attention to mortgage advice, which may to some 

extent explain this finding.25  

To obtain an estimate of the practical significance of the results, we recoded the measure 

of perceived procedural fairness into an indicator variable, providing low scores (1 or 2) a value 

of zero and high scores (4 or 5) a value of one (omitting all observations with a score of 3). We 

then re-estimated regression 1 of Model 1 using this indicator, which provides an estimate of the 

                                                 

24 The significance of this coefficient is not required to establish mediation (Kenny, Kashy, & Bolger, 1998). 
25 In an additional test we examine whether the observed model results hold primarily for intermediaries that offer 

credit (mortgage or consumer), by comparing the results for those that do (N=269) and those that do not (N=257) 

sell this. We also conduct this analysis for those offering specifically mortgage credit (N=253). The results are 

comparable to those reported, indicating that the findings are not confined to intermediaries offering specific types 

of products. 
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association between perceived procedural fairness and the 2010 level of compliance in the form 

of an incidence rate ratio (that is, the estimated rate ratio for a one unit increase in the predictor 

variable, while the other model variables are held constant). The (untabulated) coefficient 

estimate of 0.76 (p=.011) for this indicator suggests that when intermediaries move from low to 

high perceived procedural fairness, non-compliance decreases by 24%. Subsequently re-

estimating regression 3 with this indicator shows that 15% of this 24% difference in non-

compliance is mediated by knowledge of new regulations. More specifically, the estimates show 

that firms with high perceived procedural fairness are 3.1 times more likely to have full 

knowledge of new regulations (p<.001), and that intermediaries with full knowledge of 

regulations have 49% higher compliance, as compared to those with partial or no knowledge of 

new regulations (p<.001). Overall, the estimates thus support both statistical and practical 

significance of the expected associations. 

 

4.5.2. Sensitivity analyses 

 

To examine whether our hypotheses tests are affected by the sample selection, the time period in 

which the self-assessment was conducted, or variable measurement choices, we conducted a 

series of sensitivity tests employing alternative samples and measures of perceived procedural 

fairness, non-compliance, knowledge of new regulations, product types, and firm size. These 

tests are presented in  

, and are labeled with the letters A through K. In each column, we report the direct and mediation 

effects for the models that apply to each test (i.e., Models 1, 2, and 3), including a new model in 

which the dependent variable is non-compliance in 2009 (Model 4). The results show that the 

mediation effect throughout all tests is significant at a 95% level, indicating that the observed 

pattern of results is robust.  
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Table 4.5: Sensitivity analyses 
 N  Model 1 Model 2 Model 3 Model 4 

   NC10 NC10 cont-

rolling NC09 

Change in NC NC09 

        

A Data from 2009 526 Direct effect    -0.040** 

   Point est.     -0.165 

   CI    -0.274 , -0.110 

        

B Complete sample  614 Direct effect -0.113***    

 from 2010  Point est.  -0.180    

   CI -0.271 , -0.113    

        

C 2-item measure 526 Direct effect -0.180*** -0.139*** -0.081  

 of PPF  Point est.  -0.230 -0.168 -0.051  

   CI -0.323 , -0.160 -0.278 , -0.107 -0.085 , -0.230  

        

D Total law  526 Direct effect -0.100**    

 violations in   Point est.  -0.183    

 2010  CI -0.278 , -0.111    

        

E Weighted law  526 Direct effect -0.129*** -0.095** -0.070  

 Violations  Point est.  -0.175 -0.115 -0.020  

   CI -0.265 , -0.104 -0.195 , -0.062 -0.046 , -0.001  

        

F Dichotomous  526 Direct effect -0.142 -0.142   

 measure of NC  Point est.  -0.043 -0.043   

   CI -0.077 , -0.018 -0.077 , -0.017   

        

G Continuous 526 Direct effect -0.139*** -0.112** -0.071  

 measure of NC  Point est.  -0.060 -0.050 -0.036  

   CI -0.093 , -0.032 -0.080 , -0.025 -0.065 , -0.015  

        

H Continuous 526 Direct effect -0.131*** -0.106*** -0.071  

 measure of KNR  Point est.  -0.050 -0.043 -0.040  

   CI -0.077 , -0.029 -0.067 , -0.024 -0.067 , -0.020  

        

I Firm size: natural  526 Direct effect -0.142*** -0.117*** -0.085*  

 log of sales  Point est.  -0.184 -0.145 -0.120  

   CI -0.272 , -0.112 -0.225 , -0.090 -0.200 , -0.060  

        

J Firm size: natural  526 Direct effect -0.140*** -0.114*** -0.084*  

 log of customer   Point est.  -0.120 -0.187 -0.146  

 Relationships  CI -0.200 , -0.059 -0.272 , -0.114 -0.227 , -0.088  

        

K Continuous 526 Direct effect -0.139*** -0.112*** -0.071  

 measures of NC  Sobel test -0.062*** -0.050*** -0.040***  

 and KNR       

        

NC: non-compliance; PPF: perceived procedural fairness, KNR: knowledge of new regulations, Point est.: Bootstrap 

point estimate (i.e., indirect effect); CI: Bootstrap confidence interval at 95% significance level, bias corrected and 

accelerated, estimated after 5,000 replications and based on fully standardized coefficients. *p<.01; **p<.005; 

***p<.001. 

 

 

In Test A, we test whether the observed results are replicated using observations from 

2009. The dataset contains observations of all variables for 2009 and 2010, except perceived 
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procedural fairness in 2009. Assuming that the variance of this perception is comparable between 

two consecutive periods (i.e., that the fairness perception is relatively stable over time), we test 

our predictions using data from 2009 and perceived procedural fairness from 2010. Under this 

specification, we find support for our hypotheses, with perceived procedural fairness explaining 

a significant amount of variation in knowledge of new regulations and non-compliance observed 

in 2009.26 This indicates that this perception may have a distinct effect on compliance with laws 

that are new and relevant to each particular period in time. 

In Test B, we employ the whole sample of financial intermediaries in 2010 (i.e., N=614), 

instead of the repeating sample (i.e., N=526). The results do not change, and help rule out the 

possibility of sample selection bias.  

In Test C, we employ a more elaborate measure of perceived procedural fairness that 

adds to the measurement a second measure in the self-assessment of the extent to which it is 

difficult to keep up with the regulation because it is fast-changing (i.e., “I find it difficult to keep 

up with legislations and regulations because the rules change so fast”). Both items relate to the 

idea that regulation creates difficulties because it is excessive, either in terms of extensiveness or 

changeability, and for that reason they may both reflect a perception of procedural fairness. 

Indeed, the two measures are highly correlated (.59, p<.001), and when taking the average of the 

two items as an indicator of perceived procedural fairness (Cronbach alpha = .73), we obtain the 

same pattern of results. 

In Tests D, E, F, and G, we test our hypotheses using different measures of non-

compliance. In Test D, instead of measuring non-compliance as the total number of potential law 

violations in both years, which is 11, we concentrate on potential law violations in only 2010, 

which are 13. In Test E, we employ a measure of non-compliance in which law violations are 

weighted depending on how serious they are (as indicated by, for example, the severity of the 

penalty or sanction associated with each of them). To achieve this, we asked the AFM to indicate 

whether the level of seriousness of each law violation is low or high. For seven law violations the 

level of seriousness is high (coded as 2), and for the remaining four the level is low (coded as 1). 

                                                 

26 The 2009 self-assessment asked firms about the extent to which they had knowledge of the contents of five 

legislative changes that had recently been introduced, covering topics such as commission requirements, 

transparency towards customers, and general service practices. The regulations that the measure of knowledge refers 

to thus differ between 2009 and 2010, and these findings thus add to the support that perceived procedural fairness 

over time leads to increased knowledge of newly introduced regulations. 
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In Test F, we treat non-compliance as a dichotomous variable taking the value 1 if one or more 

laws are violated, and in Test G we treat non-compliance as a continuous variable.27 The results 

of these four tests support our hypotheses, and help rule out the possibility of bias in the selection 

of law violations (Test D), qualitative differences among law violations (Test E), and bias in 

model specification (Poisson, Logit, or OLS) and measurement of the dependent variable (count, 

dichotomous, or continuous; see Tests F and G).  

In Test H, we measure knowledge of new regulations as the average score of reported 

knowledge, instead of as a dichotomous measure. In Tests I and J, we use sales and number of 

customer relationships as alternative measures of firm size. In Test K, we test the three models 

treating both knowledge of new regulations and non-compliance as continuous variables in order 

to run the Sobel test, which is the test employed in traditional mediation analyses. We again 

obtain the same pattern of results and inferences. 

 

 

4.6. Discussion and conclusion 

 

This chapter examines the relationship between perceived procedural fairness and compliance 

with regulations in the context of financial intermediation. We posit that firms with higher 

perceptions of procedural fairness are more likely to (i) acquire knowledge and stay up-to-date 

with new regulations, and (ii) achieve higher levels of regulatory compliance. To test our 

predictions, we employ a unique dataset that includes the self-assessments that the Authority for 

the Financial Markets in the Netherlands uses to assess financial intermediaries’ levels of 

compliance. Results of a series of tests support our hypotheses on the associations between 

perceived procedural fairness, knowledge of new regulations, and compliance.  

Although we observe a robust relationship between these variables, we recognize that 

causality cannot be established with the available data, and that we cannot rule out the possibility 

that the model variables and their associations are explained by unobserved factors. For example, 

firms may differ in their perceived risk of getting caught not complying or in the costs to comply, 

which could drive their perceptions of regulation, investments in acquiring knowledge, and 

                                                 

27 We obtain the same results when we recode non-compliance as a dichotomous measure taking the value zero if 

firms had 0 or 1 law violations, and 1 if firms had 2 or more law violations. 
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compliance. This would provide an alternative economic explanation of compliance behavior 

that, without data on risk perceptions and compliance costs, we are unable to test.  

Despite these limitations, a key contribution of this chapter is that it supports the idea that 

financial intermediaries’ compliance behavior is linked to their perception of procedural fairness, 

which varies significantly across the sample. Although all financial intermediaries face the same 

set of regulations and sanctions for non-compliance, they do perceive this regulation in 

substantially different ways. Our findings thus contribute to the development of new models of 

economic behavior that take perceptions into account. 

Future empirical research on this area will benefit from employing alternative indicators 

of perceived procedural fairness, at both the individual and the firm level, as well as from 

incorporating (and controlling for) other deterrence-related factors. In addition, while the 

motivation to learn about new regulations may be a mechanism that facilitates the relationship 

between perceived procedural fairness and compliance, firms can also use this learning to exploit 

loopholes in regulations (i.e., knowledge may not necessarily lead to desirable behavior). This 

goes in line with the idea that it is possible to comply with a given rule but not with the principle 

that supports it (Kaplow, 1992). This phenomenon is not unknown in the area of financial 

intermediation, and there are clear examples of how principle-based regulations currently operate 

in practice (e.g., Ford, 2008). Future research on the relationship between knowledge of 

regulations and compliance could take this distinction into consideration, separating compliance 

with rules from compliance with the rules’ underlying principles. 

 



 

CHAPTER FIVE  

 

OVERVIEW AND GENERAL DISCUSSION 

 

 

This dissertation focuses on how to incorporate trust into regulation. From an applied 

perspective, this topic is relevant because (i) monitoring is generally costly, and trust can lead to 

lower monitoring levels, (ii) on numerous occasions, firms and individuals may voluntarily 

comply with regulations, without the need for a strong threat of punishment for non-compliance 

(e.g., tax morale; Frey, 1997), and (iii) some societies may support regulatory systems in which 

the regulatory authority acts less as a cop chasing robbers and more as a business partner or 

service provider (Kirchler, Hoelzl, & Wahl, 2008). For these reasons, incorporating trust into 

regulation has the potential to generate societal and economic benefits. From a research 

perspective, research on this topic contributes to the integration of insights from different social 

sciences, as well as the development of new theories on the relationship between monitoring and 

compliance, which is not necessarily straightforward.  

The dissertation begins with the identification of conditions under which a regulatory 

authority trusts a firm or an individual (i.e., when a regulator trusts an agent). Essentially, a 

regulator trusts an agent when the regulator is willing to set a lower monitoring level based on 

positive expectations about the agent’s voluntary compliance. In other words, a trusted agent is 

monitored to a lesser extent because the regulator expects the agent to voluntarily comply with 

regulations, without the need of higher deterrence. Those are the three fundamental elements of 

trust in this context: lower monitoring, positive expectations, and voluntary (non-enforced) 

compliance. Trust-based regulation can then be defined as a type of regulation in which the law 

allows regulators to trust agents.  

The dissertation has two key messages. First, trust-based regulation is theoretically 

possible in the sense that lower monitoring levels will not necessarily translate into lower 

compliance (Chapter 2). This means that trust is not always misused. Second, trust-based 

regulation is possible in the sense that regulators can form positive expectations based on factors 

that influence agents’ voluntary compliance in practice (such as the factors identified in Chapters 

3 and 4). For example, a regulator may observe that agents with a certain characteristic are likely 



CHAPTER FIVE 

99 

 

to comply more than others, expect these agents to continue behaving in such way, and 

consequently monitor them to a lesser extent.  

In this last chapter, I present an overview of the main findings of the dissertation, discuss 

their implications and limitations, and conclude with directions for future research.  

 

 

5.1. Overview of the main findings 

 

In Chapter 1, I present a definition of trust-based regulation that focuses on regulators’ positive 

expectations about agents’ voluntary compliance. The three subsequent chapters examine factors 

that may potentially affect how agents voluntarily comply with regulations. In synthesis, 

regulators’ trust may be based on positive expectations about agents’ time horizons (Chapter 2); 

the influence of the industry’s self-regulatory organization, associations, and quality 

improvement organizations (Chapter 3); and the extent to which agents perceive regulatory 

procedures as fair (Chapter 4). The main findings of these chapters are summarized next. 

  

Chapter 2 presents a game theoretical model of tax compliance in which the regulator 

interacts with the agent throughout an infinite number of rounds. In each round, the regulator 

decides whether to audit the agent, and the agent decides whether to comply (i.e., pay the tax). 

Building on trust literature, we introduce two rules that allow trust to be built, maintained, and 

dissolved. The first rule establishes that trust is built based on observed positive behavior. An 

agent begins to be trusted when the regulator audits the agent for the first time and observes that 

the agent is complying. When trusted, the agent is audited less frequently, and enjoys the benefit 

of the doubt (i.e., remains trusted when no audit is conducted, just as if compliance had been 

confirmed). The second rule establishes that trust is dissolved when a trusted agent is caught not 

complying. 

We compare the game with and without these rules, and show that when the agent 

sufficiently values the future, incorporating trust is a feasible strategy in the sense that a lower 

audit probability does not result in lower compliance. Put simply, long-term oriented agents do 

not misuse trust. Furthermore, it is possible to incorporate trust when the regulator is uncertain 
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about the agent’s long-term orientation, or when the misuse of trust can be forgiven and trust can 

be subsequently restored.  

The model captures the key elements of trust in a standard regulatory context. The 

regulator’s willingness to accept vulnerability is captured by the introduction of a lower audit 

probability, which may lead to lower compliance. Positive expectations are based on observed 

behavior (i.e., observed compliance makes the regulator have positive expectations about future 

compliance). Furthermore, positive expectations apply to unobserved behavior (i.e., when no 

audit is conducted, a trusted agent is assumed to be complying). The agent’s discount factor (or 

long-term orientation) is indicative of the agent’s intentions to either honor or misuse trust. 

Hence, the regulator’s uncertainty about the agent’s discount factor captures the idea that the 

trustor is uncertain about the trustee’s intentions, and therefore faces a risk. Overall, the regulator 

displays a positive attitude towards the agent because (i) lower monitoring is not compensated 

with higher penalties, (ii) trusted agents enjoy the benefit of the doubt, (iii) and agents can be 

forgiven. From an abstract point of view, these key elements can be incorporated into the 

analysis of other regulatory settings in which monitoring is costly.  

 

In Chapter 3, we empirically investigate how an industry may influence firms’ 

compliance with regulations (which resembles the question of how a group may affect its 

members’ behavior). More specifically, we examine how compliance relates to (i) industry self-

regulation and (ii) firms’ connections to the industry’s network. Building on literature on 

industry self-regulation and social networks, we hypothesize that compliance is higher for firms 

that belong to the self-regulatory organization (SRO) and have more connections to the 

industry’s network. The rationale is that the specific characteristics of the SRO’s institutional 

environment and the industry’s network help disperse information and promote norms that favor 

regulatory compliance.  

In order to test these hypotheses, we employ data from the regulatory setting of financial 

intermediation in the Netherlands. In this setting, the regulator is the Authority for the Financial 

Markets, the SRO is the Stichting Financiële Dienstverlening, and the agents are financial 

intermediaries (firms). Based on confidential (anonymized) data provided by the regulator and 

the SRO, we constructed a dataset containing each firm’s official compliance assessment (i.e., 

number of law violations), SRO membership (i.e., whether the firm is an SRO member or not), 
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and responses to the mandatory self-assessment that firms submit on a yearly basis (in which 

firms report, e.g., sales, number of employees). The dataset contains information of all firms in 

the industry for the years 2009 and 2010 (for each year, N > 6,600).  

The results of a series of tests, including matched-sample and sensitivity analyses, show 

that compliance is indeed higher for firms that belong to the SRO and are more connected to the 

industry’s network. These findings go in line with the idea that the efficacy of industry self-

regulation may depend on the specific characteristics of the regulatory setting (i.e., the 

institutional environment that agents face), and that network connections influence the behavior 

of individual firms. In sum, an industry may be able to self-regulate in not one, but different 

ways (i.e., through the industry’s SRO, associations, or other organizations).  

 

In Chapter 4, we also employ data from the setting of financial intermediation in the 

Netherlands. In this case, we investigate how compliance relates to financial intermediaries’ 

perception of procedural fairness (measured as the perception that the extensive regulation makes 

the firm’s activity unnecessarily difficult). Researchers theorize that perceptions of procedural 

fairness lead to voluntary compliance, and more generally, that these perceptions motivate agents 

to act in a responsible manner. Based on this, we develop two hypotheses. The first is that 

perceived procedural fairness is positively associated with compliance. The second is that this 

relationship is mediated by knowledge of new regulations. Because it is agents’ responsibility to 

know the law, and this knowledge enables agents to fully comply with regulations, we expect a 

positive association (i) between perceived procedural fairness and knowledge of new regulations, 

and (ii) between knowledge of new regulations and compliance.  

The results of a comprehensive set of tests support our hypotheses. Perceived procedural 

fairness is positively associated with compliance. Moreover, perceived procedural fairness is 

positively associated with knowledge of new regulations, which is in turn positively associated 

with compliance. This goes in line with the idea that, when agents perceive regulatory 

procedures as fair, they are more likely to act responsibly, and this may ultimately translate into 

higher levels of regulatory compliance.  
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5.2. Implications 

 

5.2.1. Implications of Chapter 2  

 

The game theoretical model in Chapter 2 is relevant because it predicts that trust will not be 

misused in all cases. Previous analytical research relies on the idea that, in order to prevent lower 

compliance, a lower audit probability must be compensated with the threat of a harsher penalty 

(Raymond, 1999; Friesen, 2003). This is the principle of deterrence (Becker, 1968), which is 

pervasive in the literature on this topic. Our model attempts to demonstrate that, instead of 

increasing the penalty size, the regulator can introduce rules that allow lower monitoring, 

without necessarily leading to reduced compliance. In this sense, a regulator interested in setting 

a lower monitoring level faces two options: either to increase the penalty size or to introduce 

rules that allow trust to develop. The difference between these options is fundamental. The 

option of increasing the penalty size is based on negative expectations about agents’ behavior, 

and solely relies on the threat of punishment. Conversely, the option of incorporating trust is 

based on positive expectations about agents’ compliance, and seeks to leave agents in an equal or 

improved position. In the worst case scenario (i.e., when trust is destroyed), an agent under trust-

based regulation faces the same penalty and audit probability as under deterrence-based 

regulation. Trust-based regulation in no case harms the agent.  

The model shows that a “soft” psychological construct such as trust may be formally 

incorporated into “hard” economic theory. Of course, the reader will judge whether trust is 

sufficiently incorporated into the game theoretical model. Independently of the reader’s 

judgment, however, the model shows that bridging economics with psychology is a necessary 

step to better understand current phenomena (van Lange, 2006). Indeed, regulators across 

different countries and settings currently rely on strategies that resemble trust-based regulation, 

but prior economic models do not fully explain how compliance can be maintained under lower 

monitoring and without increasing the penalty size. For this reason, any attempts to expand 

economic theory in this area are important.  
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5.2.2. Implications of Chapter 3 

 

The findings presented in Chapter 3 support the idea that the group may have an influence on 

individual compliance behavior. More specifically, compliance may be determined not only by 

the interaction between agent and regulator, but also between agents themselves. The practical 

implication is that regulators can create conditions under which the industry is more likely to 

positively influence compliance. For example, regulators may create incentives that make the 

SRO’s institutional environment more efficient and transparent, subsidize registrations to 

industry associations and organizations, and provide infrastructure that facilitates the active 

communication within the industry. In this way, the industry has the potential to become the 

regulators’ ally, contribute to trust development, and consequently allow the regulator to set 

lower monitoring levels.  

Importantly, these findings support the idea that industry self-regulation does not have in 

itself a positive or negative influence on compliance. Instead, its relationship with compliance 

might depend on the specific characteristics of its institutional environment. Our results may thus 

contribute to the development of theories that take social influence into account, such as those 

related to systemic risk in the financial sector. 

 

5.2.3. Implications of Chapter 4  

 

The results presented in Chapter 4 focus on the extent to which agents’ perceive regulatory 

procedures as fair. In theory, firms are traditionally conceived as economic agents that maximize 

net profits in a rational manner, and comply with regulations depending on a cost-benefit 

analysis that involves uncertainty and risk. In the regulatory setting that we study, all firms face 

the same regulator and set of regulations (i.e., the same supervisory authority, penalties, and 

laws). However, there is considerable variation in their levels of compliance. Our empirical 

analysis shows that the association between compliance and perceived procedural fairness is 

positive and significant, indicating that firms’ compliance may be determined by not only 

economic but also non-economic factors.  

 The theoretical implication is that new theories on firm behavior may benefit from 

incorporating both economic and psychological factors that explain regulatory compliance. The 
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practical implication is that regulators may have incentives to investigate agents’ perceptions 

about regulatory procedures, apply procedures in a way that agents will generally perceive as 

fair, invest in explaining why procedures are designed and implemented in a certain manner 

(with the objective of gaining some degree of legitimacy), improve the efficiency of 

communication, and consider alternative means to facilitate the wider dispersion of relevant 

information (e.g., by subsidizing memberships to industry associations).    

 

5.2.4. General implications  

 

Overall, this dissertation describes how trust can be incorporated into the context of regulation. It 

builds on insights from different disciplines, including economics, psychology, and law. It 

employs conceptual, analytical (game theoretical), and empirical research methods. Moreover, it 

examines the compliance behavior of both firms and individuals. Although it explores two 

specific regulatory settings (i.e., tax and financial intermediation), its core message may apply to 

regulatory settings in general. In sum, this dissertation shows that a diversity of research 

backgrounds, methodologies, settings, and levels of analysis may be used to study the topic of 

trust-based regulation. 

Broadly speaking, the previous chapters indicate that trust-based regulation is possible. 

First, compliance may not necessarily decrease when monitoring becomes lower, and second, 

regulators can observe factors that influence voluntary compliance. This dissertation could be 

then summarized as follows: “regulators may expect higher levels of compliance from agents 

with a long-term orientation, who are more connected to other agents, and who perceive 

regulatory procedures as fair; and based on this, it may be possible for regulators to monitor 

these agents to a lesser extent”.  

Chapters 3 and 4 indicate that, in a complex regulatory context, the extent to which firms 

have access to regulatory information is of key importance. In Chapter 3, the SRO, industry 

associations, and other organizations may facilitate the dispersion of information that is 

necessary to fully comply with regulations (e.g., expert advice, useful recommendations). In 

Chapter 4, compliance levels are largely explained by firms’ knowledge of recently introduced 

regulations. Gathering, reading, understanding, and applying regulation-related information may 

be costly, time-consuming, and difficult for firms. The practical implication is that policy-makers 
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and regulators may have incentives to simplify regulations and regulatory procedures, as well as 

to facilitate a clearer and wider dispersion of relevant information.  

 

 

5.3. Limitations  

 

It can be argued that regulators are incapable of experiencing and displaying the states, attitudes, 

or dispositions of individuals, and for this reason, regulators are incapable of trust. In Chapters 1 

and 2, I present arguments in favor of the idea that regulators are capable of trust. First, 

regulators can represent voters, who are indeed capable of trust, and second, various regulators 

currently display attitudes and behaviors that in practice reflect their trust towards firms and 

individuals.  

In any case, the discussion of whether regulators are capable of trust could benefit from 

an empirical study. For example, researchers could measure regulators’ motives to set lower 

monitoring levels in practice (i.e., calculative and non-calculative motives). However, this type 

of research is unlikely to take place in practice because regulators are in most cases unwilling to 

reveal their monitoring strategies.  

Another limitation relates to data availability. In Chapter 4, the measure of perceived 

procedural fairness is based on an item contained in the official self-assessment, which was 

developed by the AFM. Building on recent research, we explain how the item that we employ is 

indicative of perceived procedural fairness in the context of regulation. Future research in this 

area may benefit from developing a more standard instrument that specifically measures 

perceived procedural fairness in the context of regulation.  

In Chapter 3, we do not have sufficient data to rule out the possibility of third variable or 

reverse causality problems. Firms with a given characteristic may be more likely to 

simultaneously have more network connections and comply more with regulations (e.g., a given 

code of conduct, corporate responsibility). Also, firms that comply more with regulations may 

benefit from public exposure, and may be motivated to join the SRO and have more network 

connections. Although we cannot fully rule out these possibilities, we provide theoretical and 

statistical arguments that support the idea that compliance is directly influenced by SRO 

membership and network connections in this setting. 



CHAPTER FIVE 

106 

 

 

5.4. Directions for future research 

 

This dissertation may contribute to the development of new research questions. For example, 

researchers may explore whether trust-based regulation has public support in practice. A society 

or industry in which agents distrust other agents may stand in favor of deterrence-based 

regulation. Although trust-based regulation is theoretically feasible (as explained in Chapters 1 

and 2), and it is possible for regulators to form positive expectations based on observed behavior 

(such as the behavior reported in Chapters 3 and 4), voters may not support this type of 

regulation in practice. The lack of trust towards others may actually motivate voters to stand 

against this type of regulation. Moreover, governments may promote deterrence-based regulation 

in order to display a fierce, hard-handed attitude towards crime. For these reasons, trust-based 

regulation might not be commonly seen in practice.  

Researchers may also examine how agents react to trust-based regulation. For example, 

an experiment may be used to compare compliance levels between participants who are trusted 

and participants who are not trusted. Enforced and voluntary compliance may be affected by 

simply having awareness of one’s state (as a trusted or not trusted agent). Also, trust-based 

regulation may be perceived as more cooperative or fair, and these perceptions may explain an 

increase in voluntary compliance. In short, this type of experiments may shed light on the social 

psychological processes that take place under trust-based regulation, which may explain a 

significant part of the variation in regulatory compliance. 

Future research may also examine how we perceive monitoring actions. For example, 

thanks to the fast rate at which we massively adapt to new technologies (e.g., wearable 

computing devices, unmanned aerial vehicles, portable cameras), it is possible that what we 

socially define as “high” or “low” monitoring levels is subject to changes through time. In other 

words, what we as a group consider a high monitoring level today may be considered a low 

monitoring level tomorrow. Researchers may investigate how new technologies may shape our 

perception of monitoring levels, as well as our subjective experiences related to, for example, 

“feeling monitored” or “feeling trusted”. If these perceptions explain changes in regulatory 

compliance, it is relevant to examine how they may evolve through time.  
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