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Money, it's a gas. 

Grab that cash with both hands and make a stash. 

 

Money, it's a crime.  

Share it fairly but don't take a slice of my pie. 

 

Money, so they say,  

is the root of all evil today. 

 

Pink Floyd, ‘Money’, from the album ‘The Dark Side of the Moon’, 1973
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CHAPTER 1: GENERAL INTRODUCTION 

The psychological value of money: what money does to people 
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Many of today’s most pressing societal issues (climate change, the financial crisis, 

traffic accidents) can ultimately be attributed to specific behavior of individuals. 

Rather than conserving energy, saving money, and taking public transport, people 

continue to buy air conditioners, spend more than they can afford, and violate 

speed limits. In order to address such societal issues, researchers have been 

looking for ways to persuade people to act in more appropriate ways (Lehman & 

Geller, 2004; Frantz & Mayer, 2009; Allcott & Mullainathan, 2010).  

Money seems to be a one of the most powerful and universal sources of 

motivation, and acts both as an incentive (people are likely to engage in behaviors 

they believe are financially attractive) and reinforcer (people tend to repeat 

actions that resulted in financial gain) (Lea & Webley, 2006). As such, many have 

argued that money is an effective tool for behavior change (Stern, 1999; Volpp et 

al., 2008; Kazdin, 2009). As behavior is most strongly governed by direct, 

personal consequences (Geller et al., 1982), it is assumed that people would be 

persuaded to change their conduct by making undesired behavior more expensive 

(i.e., providing penalties), or by making desired behavior financially attractive (i.e., 

providing rewards). Simply change the incentives, and behavior will change 

accordingly. 

But is it really that easy? Will traffic jams reduce or even disappear after 

introducing a kilometer charge? Do people stop smoking when levies on 

cigarettes are raised? Will people reduce their energy consumption after learning 

the financial benefits of conservation? In other words, can we ‘buy’ people into 

changing their conduct? This is the central question I will explore in this thesis.  

In four empirical chapters, I will examine factors that may determine 

whether money can persuade people to change their behavior. Specifically, I will 

test whether the source of reward has an impact on effort (Chapter 2), and 

whether effects of rewards depend on the communication strategy used (Chapter 

3). Additionally, I will examine the persuasive power of money when the desire to 

obtain money is in conflict with other motives, such as the desire to avoid taboo 
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trade-offs (Chapter 4), as well as the need to preserve a moral self-concept 

(Chapter 5). To provide some theoretical background to the empirical chapters, I 

will begin by discussing the persuasive power of money from two different 

perspectives: what money can do for people vs. what money does to people.  

 

The instrumental value of money: what money can do for people 

Money, according to the traditional perspectives that one may find in 

textbooks and in the public domain, has several functions (e.g., Gregory Mankiw, 

2007). First, it is a unit of account: money can be used to express the market 

value of goods or services. Second, it is a store of value: money is a means to 

save, store and retrieve value. Third, and most importantly, it is a medium of 

exchange: money facilitates the trading of goods and services. According to this 

reasoning, money itself has no intrinsic value, and people only desire to obtain 

money for the sake of what it allows them to purchase. Thus, money derives its 

persuasive power from its instrumental value (Lea & Webley, 2006).  

This instrumental analysis of money offers some straightforward 

predictions about the effects of money as a tool for behavior change. Rewards 

(e.g., deposits) make desired behavior (e.g., recycling cans) financially attractive, 

and are persuasive because and only in as far as they allow people to purchase 

more of the goods and services they desire. Consequently, higher rewards should 

result in more behavior change1. The source of reward (e.g., ones own money in 

case of a deposit vs. ‘new’ money in case of a bonus), finally, does not affect 

money’s instrumental value, and should therefore not affect money’s ability to 

change behavior.  

These predictions seem to coincide with some formal predictions and 

assumptions that are prevalent in the economic literature. Within the neo-classical 

                                                 
1 Similarly, financial penalties (e.g., fines) make undesired behavior (e.g., speeding) 
financially unattractive, and are deterring because and only in as far as they limit the 
amount of desirable goods and services people can purchase. 
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economic framework (Von Neumann & Morgenstern, 1944), people are modeled 

as rational agents, who make optimal decisions and are mainly focused on 

pursuing self-interest and personal wealth ('homo economicus', Thaler, 2000). 

Accordingly, they are presumed to react ‘rationally’ to money as a tool of 

persuasion. Penalties (e.g., energy taxes) make behaviors more expensive, and 

should reduce demand for those behaviors (e.g., energy consumption). Similarly, 

rewards (e.g., subsidies) make behaviors financially attractive, and should increase 

demand for those behaviors. Thus, this basic economic framework predicts a 

monotonic relation between anticipated financial consequences and behavior 

(Gneezy & Rustichini, 2000b). Furthermore, if money is to function as a 

trustworthy unit of account, one unit of money must be perceived as equivalent 

to any other. That is, money is ‘fungible’ (Arkes et al., 1994): the source of money 

should not affect how people spend and value that money. 

Empirical research, however, suggests that these predictions are not 

always confirmed. Financial rewards, for instance, do not necessarily lead to an 

increase in desired behavior (Bonner et al., 2000). On the contrary, introducing 

financial consequences can actually result in less, rather than more desired 

behavior. For instance, financially rewarding volunteers decreased, rather than 

increased their performance (Gneezy & Rustichini, 2000b) and the introduction 

of a fine reduced norm compliance (viz., arriving in time) (Gneezy & Rustichini, 

2000a). Finally, what the source of money is may not make any difference in 

terms of its monetary or objective value, but where it comes from does seem to 

affect behavior in a substantial way: people are more comfortable with spending 

unexpected than earned payments (Muehlbacher & Kirchler, 2009). Evidently, 

the effects of money on behavior cannot be fully captured by referring to 

money’s instrumental function. Perhaps there is more to money than initially 

meets the eye. 
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The psychological value of money: what money does to people 

The instrumental perspective of money implies that people desire to 

obtain money for the sake of what it allows them to buy. However, money 

appears to be more than a neutral medium of exchange. In fact, as a host of 

psychological and sociological studies suggests, money has consistent and 

predictable cognitive effects: ‘Money is found to have value and an emotional 

charge that is not predicted by its economic use’ (Lea & Webley, 2006). For 

instance, reminders of money were found to induce an egocentric orientation, 

which resulted in concomitant behaviors (viz., reduced helping behavior, Vohs et 

al., 2006). Similarly, money can have undesirable side effects when used as a tool 

of persuasion. The introduction of fines, for instance, was found to undermine 

trust in others’ pro-social intentions, and reduce cooperative behaviors (Mulder et 

al., 2006). Furthermore, paying a penalty for breaking a rule can relieve people of 

the moral obligation to act appropriately (Gneezy & Rustichini, 2000a), and thus 

stimulate rule violations2. These examples illustrate that, as I will argue throughout 

this thesis, money’s persuasive power does not only depend on its instrumental 

value, but also on how money affects people’s cognitions. Below, I will propose 

two new cognitive routes that may mediate the effect of money on behavior. 

 

Monetary prospects are encoded as changes relative to a reference point  

Incentives announce the availability of pleasant consequences, or 

rewards, whereas disincentives announce unpleasant consequences, or penalties 

(Geller, 2002). Thus, (dis)incentives announce future changes relative to a 

reference point, or prospects. As such, I maintain that the effects of money as a 

tool of persuasion can be predicted with Prospect Theory (Kahneman & 

Tversky, 1979).  

                                                 
2 A fine induced parents to pick their children up even later than before the fine was 
introduced: by paying the fine, parents had purchased the ‘right’ to be late (Gneezy & 
Rustichini, 2000a). 
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The core of this theory is the so-called ‘value curve’, which denotes an S-

shaped relation between changes in objective outcomes (e.g., rewards or 

penalties) and subjective value. Dependent on their position relative to a point of 

reference (e.g., current state of affairs), outcomes are encoded as either gains or 

losses. Prospect Theory offers two major premises: By manipulating the reference 

point, it is possible to frame objectively equivalent outcomes as either a change in 

the domain of gains or losses. For instance, receiving a speeding ticket will 

normally be perceived as a financial loss. However, when you’ve just won 1000$ 

in the lottery, a speeding ticket will be perceived as a reduction in gain, rather 

than a loss. Second, the notion of loss aversion implies that changes in the 

domain of losses (losing or not losing X) are valued more that equivalent changes 

in the domain of gains (gaining or not gaining X). In other words, people dislike 

losing 10$ more than they like gaining 10$.  

Based Prospect Theory’s premise of loss aversion, I propose that future 

financial losses may have a larger behavioral impact than parallel future financial 

gains. Thus, I posit that the effectiveness of financial (dis)incentives will increase 

when they are perceived to involve the prospect of losing rather than gaining. As 

such, loss aversion offers two interesting, as yet untested, implications for using 

money as tool of persuasion.  

A first implication of loss aversion is that the effectiveness of financial 

incentives will depend on the source of money. Financial rewards can come from 

various sources, ranging from bonuses, subsidies, to discounts and tax-cuts. 

Although different sources of reward are equivalents with regard to their 

instrumental value (one can purchase the same package of goods or services with 

money gained in the form of a subsidy as with money gained from a tax-cut), I 

posit they are processed differently at the cognitive level. Specifically, they differ 

to the extent in which they are perceived as involving potential losses. Being able 

to keep money you owned before (e.g. in case of a tax-cut) may be encoded as a 

non-loss, whereas receiving money you did not own before (e.g. in case of a 
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subsidy) may be encoded as a gain. In sum, money source may determine 

whether rewards are perceived to involve the prospect of losing. Money source 

may therefore determine the effectiveness of financial rewards. This issue will be 

further explored in Chapter 2. 

A second implication of loss aversion is that the effectiveness of 

financial rewards may depend on how these rewards are communicated, or framed. 

Specifically, based on loss aversion, I argue that stressing the money one is losing 

by not engaging in the promoted behavior (‘loss framed incentive’) may prove a more 

effective communication strategy than stressing the potential financial gains from 

engaging in the promoted behavior (‘gain framed incentive’). This hypothesis will be 

tested in Chapter 3. 

 

The desire to obtain money may be in conflict with competing motives  

Financial incentives make desired behavior financially more attractive, 

and are thus compatible with the selfish motive of increasing ones personal 

resources. However, behavior does not only stem from such ‘gain’ goals, but also 

from normative goals (i.e., goals that people may have to act appropriately) and 

hedonic goals (i.e., goals to feel good) (Lindenberg & Steg, 2007). Importantly, 

the gain goal of obtaining money may be in conflict with the goal to act 

appropriately. Increasing personal financial success, for example, seems to 

diametrically oppose the goal of being benevolent towards society and future 

generations (Grouzet et al., 2005). More generally, self-enhancement goals appear 

incompatible with self-transcendence goals (Schwartz, 1992; 2010). People with 

stronger self-enhancement (i.e., egoistic) value orientations, for instance, are less 

likely to act pro-environmentally (De Groot & Steg, 2008b). When the pursuit of 

a gain goals (viz., obtaining money) is in conflict with competing goals, people 

will not necessarily act in line with their financial interest. Reputational concerns, 

for instance, may prevent people from making financially attractive, but morally 

questionable behaviors (not paying for drinks) (Bateson et al., 2006). Accordingly, 
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money’s ability to change behavior may be limited when the desire to obtain 

money is perceived to be in conflict with competing motives. Below, I will 

discuss two specific competing motives that may prevent money from changing 

behavior: the desire to avoid taboo trade-offs, and the desire to preserve a moral 

self-concept. 

In many cultures, exchanging ‘services’ like friendship, love, sex and 

loyalty for monetary gain is considered a threat to ones moral integrity (Belk, 

2005). Using money to buy such ‘sacred values’ is considered highly inappropriate 

and engaging in such taboo exchanges can even be met with moral outrage 

(Tetlock et al., 2000). Taboo exchanges entail a conflict between the goal to 

obtain money and the goal to act appropriately. This points to a first boundary 

condition of the persuasiveness of money: money will not change people’s 

behavior when employed to persuade people to provide goods and services they 

considered ‘sacred’. In the words of a contemporary advertisement for credit 

cards, “There are some things money can’t buy.” I will explore this issue in 

Chapter 4. 

Furthermore, the use of money as a tool for behavior change rests on 

the assumption that people are motivated by the prospect of personal financial 

gain. However, as exemplified by the labels ‘miser’, ‘cheapskate’ and ‘scrooge’, 

being exclusively preoccupied with ones personal outcomes (and in particular 

with obtaining money) can be considered inappropriate, and even immoral. In 

fact, the relentless pursuit of money carries the risk of social exclusion. People 

who demanded monetary compensation for pro-social behavior behaviors 

(donating blood plasma), for instance, were perceived as being morally unworthy 

(Kretzmann, 1992). Thus, although people desire to obtain money for 

themselves, they also want to avoid acting in a way that makes them look a-social, 

as callous and uncaring for others and their environment. This points to a second 

boundary condition of money as a tool for persuasion: people will fail to act in 
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their financial self-interest when doing so would threaten their moral self-

concept. I will further explore this issue in Chapter 5. 

 

This thesis 

In analyzing the persuasive power of money, this thesis focuses on the 

question ‘What money does to people’, rather than the question ‘What money 

does for people’. Taking into account money’s cognitive effects has led to some 

new hypotheses regarding the persuasive effects of money. Specifically, I 

hypothesize that money’s persuasive power is moderated by the extent to which 

compliance involves the prospect of losing vs. gaining (Chapters 2 and 3), as well as 

whether compliance is considered morally questionable (Chapters 4 and 5). In 

four empirical chapters, this thesis addresses these hypotheses, thereby exploring 

the persuasive power of money.  

 

Chapter 2: Does money source affect exerted effort? 

In the first empirical chapter, I will explore how money source affects 

effort. According to the fungability principle (Arkes et al., 1994), the source of 

reward (e.g., subsidy vs. tax-cut) should not influence the amount of effort people 

exert to receive the reward. As different rewards have the same instrumental 

value, they should result in equivalent levels of effort. However, as argued above, 

the persuasiveness of money will not only depend on money’s instrumental value, 

but also on how monetary prospects are cognitively processed.  

I hypothesize that people exert more effort to reclaim money they 

previously owned (e.g., in case of a tax-cut) than money they did not own before 

(e.g., in case of a subsidy), because the former (but not the latter) involves the risk 

of losing. I will explore this hypothesis in the context of deposits. Deposits 

provide a financial incentive to act appropriately: e.g., by returning shopping 

trolley to designated locations, people can redeem the money they initially used to 

release the trolley. Following loss aversion, I hypothesized that people are more 
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motivated when deposits were made with previously owned, rather than with 

recently acquired money. Foregoing previously owned money is encoded as a loss, 

and is therefore a stronger disincentive than foregoing an equivalent amount of 

recently acquired money. In other words, prior money ownership should affect 

the persuasive power of financial rewards. 

 

Chapter 3: Do effects of rewards depend on how they are communicated? 

In the second empirical chapter, I will explore whether communication 

strategy can enhance the persuasive effects of financial rewards. I will examine 

this issue in the context of a field experiment on the effects of Pay-as-you-drive 

vehicle insurance. In this experiment, we tested whether a new type of car 

insurance (Pay-As-You-Drive Vehicle Insurance) could improve young drivers’ 

driving behavior. Participants received a financial incentive (a reward in the form 

of a 50 Euro discount on their monthly insurance premium) for driving safely. 

Driving behavior was monitored through GPS technology during one year. As 

such, I could examine the effects of financial rewards on logged, rather than self-

reported driving behavior. 

Besides testing whether the financial reward would affect different 

aspects of driving behavior (speeding, car travel volume, time of driving), I 

additionally examined whether communication strategy would influence the 

rewards’ effectiveness to change behavior. Communication strategy was 

experimentally manipulated: a gain framed incentive group was told they started 

each month with 0 Euros, and could gain up to 50 Euros discount when driving 

safely (which entailed keeping the speed limit, avoiding on weekend nighttime 

driving, and reducing mileage). Conversely, participants in the loss framed 

incentive group were told they started each month with a 50 Euros discount, and 

could lose up to 50 Euros if they failed to drive safely.  

Although communication strategy should not alter the instrumental 

value of rewards, I argue that it does influence how rewards are cognitively 
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processed. In line with loss aversion, I expected that financial losses have more 

impact on behavior than equivalent financial gains. So, communicating the 

amount of money lost by non-compliance may be more effective than 

communicating the amount of money gained through compliance.  

 

Chapter 4: The price of privacy 

I argued above that money may not succeed in changing behavior when 

used to persuade people to give up things they consider ‘sacred’: some values 

(e.g., love) are ‘priceless’, and thus cannot be bought. According to Altman 

(1977), privacy is one of those sacred values: it is a fundamental need and has an 

important psychological function (it allows people to feel free and autonomous). 

This suggests people will not allow their privacy to be compromised for financial 

gain. As such, money may not succeed to persuade people to provide personal 

information, since this could compromise their sense of privacy.  

Usage-based pricings schemes (e.g., variable automobile insurance 

premiums, kilometer charges, tolls, waste disposal registration), require individual 

behavior to be observed with monitoring techniques (e.g., on-board GPS devices 

in cars). As such, usage-based pricing schemes can be perceived as a threat to 

one’s sense of privacy. Importantly, these privacy concerns can prevent usage-

based pricing schemes from being implemented (Schlag & Teubel, 1997). 

Research in marketing (e.g., loyalty cards) suggests that privacy concerns may be 

mitigated by providing monetary compensation, or by stressing the financial gains 

of information disclosure. However, if privacy is indeed a ‘sacred value’ that is 

not to be compromised for monetary gain, this strategy will fail. In Chapter 4, I 

will examine the ‘price of privacy’. In other words, I will examine whether 

people’s willingness to provide personal information is related to anticipated 

financial consequences, and, if so, whether providing financial compensation can 

reduce people’s privacy concerns about usage-based pricing schemes. 
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Chapter 5: Can economic appeals backfire? 

In the final empirical chapter, I will explore the potential conflict 

between the desire to obtain money on the one hand, and the desire to maintain a 

moral self-concept, on the other. I will explore this issue in the context of 

environmental campaigning. Most campaigns to promote pro-environmental 

behavior seem to be based on the assumption people are more concerned about 

short-term personal outcomes than about long-term collective ones, such as 

climate change (Geller, Winett, & Everett, 1982). As such, they use economic 

appeals, which rely on money as a tool for persuasion: they tell us to conserve 

energy because it saves money, rather than that it preserves the environment. 

However, by doing so, marketers rely on money’s instrumental function, but 

neglect money’s psychological effects.  

As argued above, acting on ones desire to obtain money may have some 

undesired cognitive consequences. Among others, it carries the risk of people 

seeing themselves as being solely preoccupied with money, and that perception 

may threaten people’s moral self-concept. As such, stressing the financial 

consequences of energy conservation may be a less appropriate tool for behavior 

change than previously thought. Biospheric appeals, conversely, ask people to 

conserve energy out of concern for others and the environment. Thereby, 

biospheric appeals may allow people to boost their moral self-concept, which can 

be perceived as personally rewarding.  

In sum, the desire to enhance a positive moral self-concept may motivate 

people to comply with biospheric appeals, and avoid compliance with economic 

appeals. Accordingly, I expect biospheric appeals may yield more positive affect 

and greater compliance than economic appeals. I test these predictions in 

laboratory and field experiments promoting a simple pro-environmental action: 

checking the tire-pressure of personal vehicles (Chapter 5). 
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CHAPTER 2: DOES MONEY OWNERSHIP AFFECT EXERTED 

EFFORT? 

Incurring losses versus foregoing gains 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 2 is based on Bolderdijk, J.W. & Steg, L. (2010). Incurring a loss, or 

foregoing a gain? How money ownership affects effort (Manuscript submitted 

for review).
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Monetary incentives are often used as instruments of persuasion and behavioral 

change. Incentives signal the presence of a positive consequence (e.g. rewards, 

bonuses, subsidies, discounts and tax-cuts) and are regularly used to enhance the 

desirability of certain behaviors (e.g. dieting, pro-environmental purchases, see 

Geller, 2002; Volpp et al., 2008) and thus are assumed to stimulate effort (Bonner 

et al., 2000). 

According to classic economic models, effort is linearly related to 

incentive size: the degree of effort people are willing to exert should depend on 

the amount of financial compensation (Gneezy & Rustichini, 2000b). Whether 

financial compensation takes the form of receiving money you did not own 

before (e.g., subsidy or bonus) or having to give up less of your own money (e.g., 

tax-cut or discount) should thus be irrelevant. As both represent the same 

monetary value, they should result in equivalent levels of effort. Accordingly, 

parents, teachers, and policy makers often assume that effort should not be 

influenced by money ownership, or money source in general. 

Empirical research, however, suggests that decisions are influenced by 

the source of money. Earned payments, for instance, are less easily spent than 

unexpected, or windfall gains (Muehlbacher & Kirchler, 2009), and people are 

more likely to spend money they unexpectedly receive than money they 

anticipated receiving (Arkes et al., 1994). Thus, the source of money appears to 

influence spending. But does money source also affect effort? Specifically, do 

people exert more effort when previously owned, rather than new money is at 

stake? To our knowledge, no research has explicitly addressed this question. 

In this paper, we hypothesize that prior money ownership determines 

how financial prospects are processed, which will influence how much effort is 

exerted. Specifically, we hypothesize that prior money ownership will act as a 

reference point, and reductions in previously owned money are encoded as 

losses, whereas reductions in new money are encoded as non-gains (Thaler & 

Johnson, 1990). As incurring losses is generally perceived as more painful than 
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foregoing gains of equal magnitude ('loss aversion', Kahneman & Tversky, 1979), 

we expect that people, in general, will exert more effort to reclaim money they 

previously owned than money they did not own before. In sum, we argue that 

previously owned money leads to more effort because it involves the risk of losing.  

Regulatory focus theory (Higgins, 1997) points to a potential moderator 

of the relationship between money ownership and effort. As people are more 

sensitive to losses during prevention focus than during promotion focus3, we 

expect that people who are predominantly prevention orientated should be 

especially willing to exert effort when previously owned, rather than new, money 

is at stake. 

In sum, we argue that money ownership does influence effort. We 

expect a main effect of money ownership on effort: people should exert more 

effort to reclaim money they previously owned than money they never owned at 

all (H1). We reasoned that this main effect is caused by loss aversion: foregoing 

previously owned money feels like a bigger loss than foregoing new money (H2). 

Thus, the effect of money ownership on effort should be mediated by the extent 

to which people anticipate potential losses (H3). Finally, if the loss aversion 

explanation is correct, we should find an interaction between predominant 

regulatory focus and ownership on effort: whether previously owned or new 

money is at stake should in particular be relevant for those who are more averse 

to losses, that is, people with a predominant prevention focus (H4).  

 

Method 

 

Participants (N = 162, 77.6% women, age M = 20.34, SD = 3.68) were first year 

psychology students at the University of Groningen. Participants completed an 

online questionnaire for course credits. Following previous research (Van 

                                                 
3 In fact, some argued that loss aversion may be more pronounced in prevention focus 
(Liberman et al., 1999). 
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Stekelenburg, 2006; Faddegon et al., 2008; Hamstra, Bolderdijk & Veldstra, 

2010), we measured chronic promotion and prevention orientations by asking 

participants to indicate to what extent they agreed with 9 prevention proverbs 

(e.g., ‘Better safe than sorry’, α = 0.72) and 9 promotion proverbs (e.g., ‘Fortune 

favors the bold’ α = 0.78). Predominant regulatory focus was obtained by 

subtracting the standardized prevention score from the standardized promotion 

score. Higher scores on the predominant regulatory focus scale denote that a 

participant, relative to his or her prevention score, is promotion oriented.  

Next, participants read a scenario about supermarket trolleys. Almost all 

Dutch supermarkets have shopping trolleys that require 1€ coins4 deposits to be 

operated. These coins are refunded when trolleys are returned to designated 

areas. Thus, there is a financial incentive to return shopping trolleys to the store. 

The scenario read “Imagine you return from the supermarket with a shopping 

trolley full of groceries. After putting the groceries in your car, it starts raining. In 

order to reclaim the 1€ deposit from your trolley, you need to return the trolley 

inside the store.” So, participants learned that the deposit could only be reclaimed 

at the cost of getting wet. The new coin group read that the deposit was ‘free’: 

“Upon taking the trolley from the store you notice that there already was a 1€ 

coin in the trolley, you can take the trolley ‘for free’.” The own coin group read 

“Before taking the trolley, you put a 1€ coin in the trolley as a deposit.” In 

addition to three questions measuring effort (e.g., “How motivated are you to 

return the trolley inside to the store”, α = 0.91), we asked people to what extent 

they anticipated potential losses (“Not getting back the deposit feels like a loss”). 

All scores could vary from 1 (completely disagree) to 7 (completely agree).  

 

                                                 
4 The equivalent of 1.35 $ in March 2010. 
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Results 

 

We found that ownership influences the extent to which people anticipate 

potential losses (H2). Not getting back the deposit was perceived as a bigger loss 

in the own coin condition (M = 3.93, SD = 1.94) than in the new coin condition 

(M = 2.63, SD = 1.74), t(160)= 4.37, p < .001, d = .70. We regressed effort onto 

ownership (0 for new coin, 1 for the own coin), standardized predominant 

regulatory focus score, and the interaction term. The regression model was 

significant, R2adjusted = .13, F(3, 161) = 8.76, p < .001. Predominant regulatory 

focus did not affect effort (β = .11, t(160) = n.s.), but ownership (β = .29, t(160) 

= 3.62, p < .001), and the interaction term (β = -0.25), t(160) = -2.56, p = .01) 

predicted effort significantly. As expected, participants were willing to exert more 

effort to return the trolley when it contained their own coin (M = 4.34, SD = 

.69), compared to a new coin (M = 3.76, SD = 1.00) (H1). Furthermore, the 

effect of ownership on effort depended on predominant regulatory focus. Simple 

slope analyses (see Figure 1) revealed that prevention focused participants were 

willing to exert more effort to return the trolley that contained their own money, 

instead of a coin they did not own before (β = .50, t(160) = 4.58, p < .001) (H4). 

For promotion focused participants, there was no effect of ownership on effort 

(β = .08, t(160) = .66, n.s.). Finally, a Sobel test revealed an indirect effect of 

ownership on effort through loss anticipation (Sobel score z statistic = 3.46, p < 

.01), suggesting that the effect of ownership on effort is mediated by loss 

anticipation (H3). This indicates that, in line with loss aversion, the own coin 

group was willing to exert more effort to return the trolley inside the store because 

not regaining the deposit was perceived as incurring a loss.  
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Discussion 

 

To our knowledge, this study is the first to indicate that people may be more 

willing to exert effort to reclaim money they previously owned than money they 

never owned at all, and that loss aversion provides a plausible account for this 

effect. The causal role of loss aversion was apparent for two reasons: First, loss 

anticipation mediated the effect of money ownership on effort. Second, people 

who are more averse to losses, that is people with a prevention focus, showed 

greater sensitivity to prior money ownership. These results point to some 

interesting theoretical and practical implications. 

Both tax-cuts and subsidies make desired behavior more attractive, but 

may involve different psychological consequences. Our study suggests that 

foregoing previously owned money will be perceived as a bigger loss, and thus a 

stronger disincentive than money that was not owned before. Thus, our results 

indicate that linking performance to changes in previously owned money (e.g., 

taxes, penalties, or negative consequences in general) may result in more effort than 
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Fig. 1 Exerted effort depends on money ownership 
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linking performance to changes in new money (e.g., subsidies, bonuses, or positive 

consequences in general).  

However, psychologists have warned against using negative 

consequences, as they reduce perceived autonomy and could lead to reactance 

(Brehm, 1966), and may result in a negative attitude towards the agent 

administering the consequence (Geller, 2002), thus reducing exerted effort. In our 

specific scenario, however, there was no agent administering consequences 

toward whom a negative attitude could have been developed. So, the 

aforementioned downsides of negative consequences did not affect the 

outcomes. Thus, our results suggest that, in the absence of an agent administering 

consequences, negative consequences may yield more effort than equivalent 

positive consequences. As such, our findings challenge the conventional 

assumption that rewarding is necessarily more effective than punishing (cf. 

Baumeister et al., 2001). 

Where there are agents (parents, teachers or policy makers) 

administering consequences, however, reward may be more appropriate than 

punishment. Our results hint that in such cases, providing provisional rewards 

before a desired behavior occurs could pose a useful alternative to conventional 

post-behavior rewards. Such a reward structure may allow parents, teachers and 

policy makers to capitalize on reciprocity (Boyce & Geller, 2001), as well as loss 

aversion: failing to retain a previously owned reward will be perceived as a loss, 

which is more motivating than failing to attain a reward that was not in ones 

possession before. Thus, theoretically, it holds the promise of enhancing the 

effectiveness (or price elasticity) of rewards without changing the actual incentive 

size.  

Additional studies are needed to substantiate these policy 

recommendations, an endeavor we aim to pursue in upcoming (field-) studies. 

The current study should primarily be viewed as a first attempt to explore the 

effects of money ownership on effort. In this scenario study, for instance, we 
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equated ‘new’ money with money that was earned without working for it. 

Accordingly, we do not know whether people would also exert more effort to 

avoid giving up ‘previously owned’ salary than salary they also worked for, but 

did not receive yet. Nevertheless, our study suggests that money ownership can 

be an important variable in explaining people’s responses to money, and we hope 

to pursue this line of research in the near future. Amongst others, such research 

could examine money’s temporal dimension: it is conceivable that money gains 

more motivational power when it is longer in one’s possession. 

 

 

 

Bolderdijk_Proefschrift A4 (all).ps Front - 15     T1 -    Black



 
29 

CHAPTER 3: EFFECTS OF PAY-AS-YOU-DRIVE VEHICLE 

INSURANCE ON SPEEDING 

Do effects of rewards depend on how they are communicated? 

 

 

 

 

 

 

 

 

 

 

 

Chapter 3 is based on Bolderdijk, J.W., Knockaert, J., Steg, L. & Verhoef, E.T. 

(2010). Effects of Pay-as-you-drive vehicle insurance on young drivers’ speed 

choice: Results of a Dutch field experiment (Manuscript submitted for review). 
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Worldwide, across all age groups road traffic accidents currently account for 1.27 

millions deaths a year (World Health Organization, 2004). Furthermore, traffic 

accidents constitute the second leading cause of death among people in the aged 

between 20 and 24 years, right after HIV/AIDS (Toroyan & Peden, 2007). 

Young drivers are strongly overrepresented in road accidents statistics. In the 

Netherlands, young adults (aged 18-24) make up 8% of the driving population, 

but are involved in 22% of all severe traffic accidents. This means that per 

kilometer travelled, young adults in the Netherlands are 5.5 times as likely to be 

involved in a severe traffic accident as older adults (Schoon & Schreuders, 2003). 

The differences in accident involvement are often attributed to specific 

characteristics of young adults. Young drivers, compared to older drivers, have 

been found to have a more positive attitude towards taking risks, display stronger 

motives for risky driving (Hatfield & Fernandes, 2009), and tend to drive at 

higher speeds (Boyce & Geller, 2002). 

Vehicle speed is commonly seen as the most important determinant of 

crash risk (Salusjärvi, 1981), and crash severity (Joksch, 1993; OECD/ECMT, 

2006). Driving at higher speeds leaves less time to respond to unexpected events 

and increases stopping time, thus decreasing the possibility to avoid accidents 

(Aarts & van Schagen, 2006). So, reducing the travelling speed of young adults, 

and in particular the amount of time spent over the speed limit, holds the 

potential of dramatically reducing accidents, and saving lives. The current study 

aimed to test whether a new type of car insurance (Pay-As-You-Drive Vehicle 

Insurance) can aid in reducing speed violations of young adults. Before explaining 

the study setup, we will discuss the (dis-)advantages of Pay-As-You-Drive Vehicle 

Insurance as compared to current road safety interventions. 

 

Current road safety interventions: speed enforcement tools 

Traditional road safety interventions, such as safety belts, improved road 

design, and wider road lanes have had great success in lowering road deaths. 
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However, there has been some argument that these measures have largely only 

reduced accident severity and have done little to address the human component 

of traffic accidents (Rothengatter, 2002). In particular, it is thought that some 

drivers, in response to the perceived safety gains of certain interventions, drive in 

a fashion that may reduce the potential safety gains created by the intervention 

(Wilde, 1986; Jackson & Blackman, 1994; Lewis-Evans & Charlton, 2006).  

In a contentious example of this viewpoint, called Risk Homeostasis 

Theory (RHT), it has been argued that individuals have a target level of risk at 

which they like to operate, and they will change their behavior to attempt to 

maintain this target risk level (Wilde, 1986). Wilde (1988) goes as far as claiming 

that the only way to achieve long lasting reductions in accidents is for road safety 

interventions to reduce drivers’ target level of risk, otherwise no net safety benefit 

will be achieved. The target level of risk, according to RHT, is determined by the 

perceived costs and benefits of risky and cautious behavioral options. Financial 

consequences, both negative (penalties) and positive (rewards) can be used to 

provide additional costs and benefits to risky and cautious behavioral options, 

and thus may decrease drivers’ target level of risk, which should reduce risk 

taking behavior (Wilde & Murdoch, 1982).  

Speed enforcement tools can provide such financial consequences. They 

typically impose penalties (fines) on risky behavior (rather than providing rewards 

for safe behavior). Research shows that interventions involving penalties (e.g., 

mobile radars and fixed cameras provide fines to speed violators) indeed can 

effectively deter speeding in the general population (e.g., Goldenbeld & van 

Schagen, 2005; Shin et al., 2009), and thus reduce road crashes. Unfortunately, 

the deterring effects of such interventions are often only local, in that speeding is 

only reduced in the proximity of areas where driving speed is being monitored 

(Hauer et al., 1982).  

Practical limitations prohibit current enforcement tools (e.g., fixed 

cameras and mobile radars) to be present on every possible road. Accordingly, 
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drivers assess the likelihood of incurring a penalty for speeding at any given road 

to be (very) low (De Waard & Rooijers, 1992). Considering that financial speed 

enforcement tools are most effective when drivers’ behavior is being actively 

monitored, vehicle speeds would ideally be monitored constantly, across all roads, 

allowing financial penalties to be imposed on all, rather than just a subset of 

speed violations. Advanced speed monitoring systems provide this possibility 

(OECD/ECMT, 2006). GPS technology, combined with information on local 

speed limits, allows for the automatic and continuous monitoring of vehicle 

speed and by comparing current vehicle speeds with local speed limits, one can 

establish whether and where speed violations occurred. Automatically detected 

violations could then be translated into financial penalties to drivers. Such a 

system is potentially very effective in reducing overall speeding; it imposes 

consistent penalties on risky behavior. However, advanced speed monitoring 

systems do have one particularly large drawback preventing their implementation. 

That is, they are hardly acceptable to the general public, as people are likely to 

oppose a mandatory GPS device in cars that penalizes them for every speed 

violation they commit (OECD/ECMT, 2006). A recent development in 

automobile insurance, Pay-As-You-Drive vehicle insurance (PAYD hereafter), 

may tackle this problem in an effective, yet acceptable way. 

 

Pay-As-You-Drive vehicle insurance 

PAYD entails that insurance premiums are directly based on the driving 

behavior of policyholders (Litman, 2005). Generally, PAYD ties the level of 

insurance premium to the risk level associated with driving behavior of the 

policyholder (e.g., increased mileage and speeding are associated with increased 

crash risks, and thus will result in a higher insurance premium). This system of 

variable premiums poses an alternative to the current system of fixed insurance 

premiums that are exclusively based on proxies for risk such as age and gender, 

rather than on the actual driving behavior of policyholders. In addition to 
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increasing actuarial accuracy (risks are better reflected in premium, cf. Litman, 

2005), PAYD might lead to a change in the driving behavior of policyholders. 

Because risk taking is reflected in individual insurance premiums, the system 

provides additional financial consequences associated with cautious and risky 

driving, in that by changing their driving behavior, policyholders can save money 

on their insurance. PAYD, in combination with GPS devices in policy holders’ 

cars, allows for the variabilisation of insurance premiums based on a multitude of 

risk factors, including driving volume (mileage) and style (e.g., speed, acceleration, 

deceleration), as well as other factors (e.g., time of driving). As a tool for behavior 

change, PAYD may help in tackling major road-safety risks, such as speed 

violations and nighttime driving (Sivak et al., 2007), and may yield additional 

societal benefits through reduced mileage, such as lower vehicle emissions and 

reduced congestion. PAYD might be especially effective in changing the driving 

behavior of young drivers, because this group traditionally pays relatively high 

premiums, and variabilisation of their premiums could therefore lead to relatively 

large financial incentives. 

As a tool for reducing speed, PAYD (in combination with GPS 

technology) offers a number of advantages over more conventional speed 

enforcement tools. Since PAYD means that premiums are directly tied to logged 

vehicle speeds, policyholders face a continuous and non-randomized financial 

incentive to keep the speed limit. Thus, as opposed to conventional speed 

enforcement tools, reduced speeding would not be limited to specific locations. 

Additionally, the perceived risk of detection, which is commonly seen as the 

crucial factor in speed enforcement (see De Waard & Rooijers, 1994) is very high 

with GPS-based monitoring, as all speed violations can have financial 

consequences. Moreover, PAYD can be used to provide financial rewards 

(reduced premium) for cautious behavior (keeping the speed limit), besides 

imposing financial penalties for risky behavior. People generally rate rewards as 

more acceptable tools for behavior change than penalties (Wit & Wilke, 1990), 
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which suggest that PAYD will probably be rated as more acceptable than 

advanced speed monitoring systems that typically only involve penalties 

(OECD/ECMT, 2006). 

The current study aims to test how PAYD, in combination with in-car 

GPS devices, affects driving behavior in a randomized controlled field trial. 

Specifically, we aimed to test to what extent a financial incentive (a reward in the 

form of a discount on policyholders’ insurance premium) in combination with 

feedback affects the actual driving speed of young drivers. The literature suggests 

that speed is one of the most important predictors of crash risk (Aarts & van 

Schagen, 2006), therefore our primary interest was testing the effects of PAYD 

on speeding, which is driving above the posted speed limits. However, the field 

experiment also included a financial incentive for participants to reduce their 

mileage and avoid driving on weekend nighttime hours, as increased mileage and 

driving at night during weekends have been associated with increased accident 

risk (Sivak et al., 2007) as well. 

 

Method 

 

In January 2007, we sent a letter with the request to fill out an online 

questionnaire on PAYD (duration 20 minutes) to approximately 6000 

policyholders from five Dutch insurance companies (all policyholders were 

younger than 30 years). By filling out the questionnaire, participants were eligible 

to win a car navigation system. By July 2007, 706 policyholders had completed 

the online questionnaire. In the last part of the questionnaire, participants 

indicated whether they were interested in participating in a field experiment on 

PAYD. A substantial proportion of the people who filled out the questionnaire 

(N = 337) volunteered. However, because not all volunteers could be 

accommodated in the field experiment, a random selection of 228 people were 

eventually invited to participate. 
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In the time between participant selection and the installation and testing 

of the GPS device, some participants withdrew. Additionally, some participants 

were excluded from the analyses due to missing data (e.g., their GPS device did 

not work properly or was removed before the end of the experiment). By the end 

of the experiment (July 2008), we could establish the prevalence of speeding 

behavior throughout all phases of the experiment for 141 participants. The 

participants who dropped out (N = 87) did not differ in age, car size, income, 

gender, and intention to speed from the final set of participants (N = 141), but 

did report a somewhat lower yearly mileage. Self-reported mean yearly mileage of 

the final set of participants was 13,985 kilometers, which is comparable to the 

2007 Dutch average of 13,877 kilometers (CBS, 2009a). In July 2007, the mean 

age of participants was 24.4 years (SD=2.2), and the average participants had 

possessed a driver’s license for 4.5 years (SD=2.4). Men (60%) were slightly 

overrepresented in the sample. The majority of participants worked fulltime 

(69.3%), and 30.7% were otherwise engaged (studying, part-time employment). 

Net monthly income levels were somewhat higher than the average income of 

Dutch young adults, with 25.7% of the sample earning less than 1000 Euros net 

per month, 46.2% earning between 1000 Euros to 1500 Euros net per month, 

24.3% earning between 1500 and 2000 Euros net per month, and 3.7% earning 

more than 2000 Euros net per month (CBS, 2009b). 

 

Design and procedure 

The field experiment ran from November 2007 until June 2008. Prior to 

the start of the field experiment, participants’ cars were equipped with GPS 

devices. These GPS devices allowed for the monitoring of where participants 

were driving, what speed they were driving at and at what time, and how many 

kilometers they were travelling. Participants were randomly assigned to be either 

in incentive or control groups. The experiment comprised four phases, pre-

measurement, intervention phase 1, intervention phase 2, and post-measurement, 
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each lasting two months. During pre-measurement (November – December 

2007) and post-measurement (May – June 2008), participants’ driving behavior 

was monitored, but had no financial consequences. During the intervention 

phases, participants in the incentive group could earn a reward for adapting their 

driving behavior (a discount on their insurance premium of maximally 50 Euro 

per month), and received feedback on their driving behavior via a custom 

webpage. Participants in de control group did not receive an incentive and 

feedback. The intervention period was divided into two phases, each lasting two 

months (Intervention phase 1: January – February 2008, Intervention phase 2: 

April – May 2008). This setup allowed us to compare driving behavior during 

four phases of equal length in the analyses (Pre-measurement, Intervention phase 

1, Intervention phase 2, and Post-measurement).  

The monthly 50 Euros discount was divided into three components: 30 

Euros was designated as a reward for keeping the speed limit5, 15 Euros for 

reduced mileage, and 5 Euros for avoiding driving during weekend nighttime 

hours6. So, the maximum discount participants could earn during the two 

intervention phases was 200 Euro.  

Based on loss aversion (Kahneman & Tversky, 1979), we reasoned that 

financial losses should have more impact on behavior than equivalent financial 

gains. So communicating the reward drivers are foregoing (losing) by driving 

unsafely, may be a more effective frame than communicating the reward drivers 

are receiving (gaining) by driving safely. Accordingly, in the intervention phases, 

                                                 
5 Based on the average speed over fixed intervals, participants received a specific number 
of penalty points. The more penalty points participants collected, the lower their 
monthly reward for keeping to the speed limit. Excessive speeding (driving over 20% 
of the speed limit), as well as speeding during weekend nighttime hours, are associated 
with higher crash risks, and resulted extra penalty points. 

6 These components were not fixed, but were calibrated to be 30, 15 and 5 Euros, 
respectively. So, in theory, participants could forfeit more than 30, 15 and 5 reward for 
speeding, increasing mileage and driving during weekend nighttime hours, respectively. 
The monthly total rewards were limited to a maximum of 50 Euros. In January 2008, 1 
Euro = $1.46. 
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we used two ways to communicate how much of a discount participants in the 

incentive group had earned. Participants in the gain framed incentive group (N = 

50) were told that they started each month with 0 Euros, and could gain up to 50 

Euros discount if they drove safely (which entailed keeping the speed limit, 

avoiding on weekend nighttime driving, and reducing mileage). Conversely, 

participants in the loss framed incentive group (N = 50) were told that they 

started each month with 50 Euros discount, and could lose up to 50 Euros a 

month if they failed to drive safely.  

Participants in the incentive groups could track their performance during 

the intervention phases (from January-April 2008) by logging in to a personalized 

website (www.savedriver.nl). The website provided detailed feedback on speed 

violations, mileage, and nighttime driving, and showed, by default, how much 

discount the particular participant would receive or forfeit at the end of the 

month if they continued the driving behavior of the previous week. Specifically, 

participants in the gain framed incentive group saw a graph that denoted how 

much discount they would gain and vice versa for those in the loss framed group. 

Payments were made via bank transfer. The first of four monthly 

payments were made in March of 2008. Subsequent monthly payments were 

made in March, April and May 2008. A control group was used to assess the 

impact of extraneous variables on driving behavior. Participants in the control (N 

=41) group were told that they would always receive the maximum discount of 

200 Euro at the end of the experiment, irrespective of their driving behavior. 

They did not receive feedback on their driving behavior, and were paid 200 

Euros during the post-measurement. 

 

Data analysis 

During the field experiment, in-vehicle GPS devices logged X and Y 

coordinates every 100 meters. On some occasions (e.g., a loss of GPS signal, for 

instance due to driving through a tunnel), the GPS device logged on longer 
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intervals (that is, less often than every 100 meters). These observations (which 

amount to 23.4% of the total distance travelled) were removed from the analyses, 

as vehicle speed for these longer intervals could not be reliably determined. The 

occurrence of speed violations was established by matching vehicle location and 

vehicle speed to a map with local speed limits. Data was recorded on all types of 

roads, but analyses were limited to the most common road types in the 

Netherlands, with speed limits of 30, 50, 80, 100 and 120 km/h, respectively, and 

to observations for which local speed limit information was available (98.9%). 

Many Dutch roads tend to be congested around peak hours on weekdays, and 

during congestion, participants’ would have to deal with other vehicles ahead of 

them, which would prevent them from freely choosing their desired speed. This 

means that speed choice is more likely to be under volitional control during off-

peak hours than during peak hours7. Driving behavior recorded on peak hours 

(from 7 to 9 am and from 4 to 7 pm on weekdays) was therefore excluded from 

our analyses.  

The percentage of total distance travelled at 6% or more above the local 

speed limit (‘percentage of speeding’) was used as the main dependent variable in 

our analyses. Violations of less than 6% were excluded from this definition, based 

on the assumption that such violations are often non-volitional and therefore 

most likely not influenced by a financial incentive and feedback. Furthermore, 

small thresholds are quite common in speed enforcement. Dutch police, for 

instance, only issue speeding tickets at 80 km/h roads for violations of 7 km/h or 

more over the speed limit (Goldenbeld and Van Schagen, 2005).  

 For each of the four phases of the field experiment, the percentage of 

speeding was calculated based on the weekly distance travelled at a speed 6% 

over the speed limit across all five road types (30, 50, 80, 100 and 120 km/h)8. 

                                                 
7 Analyses show that participants indeed speed less on peak than on off-peak hours. 

8Month-specific average travel distance (per week) was calculated for every participant. To 
obtain a representative indicator, weekday-specific average travel distance was 
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Percentage speeding of the five road types were weighted by distance, and 

averaged across road types. The resulting variable represents an indicator of 

volitional speeding across all road types, and was used as a dependent variable in 

our analysis of the effect of PAYD on overall speeding. During off-peak periods, 

local speed limits were violated by 6% or more for 19.1% of the distance 

travelled. This figure is in line with previous literature that used GPS devices to 

measure vehicle speeds (Hultkrantz & Lindberg, 2003). Because the variable 

percentage of speeding was not normally distributed the natural logarithm of the 

scores was used in the analyses. 

 

Results 

 

Effects of PAYD on overall percentage of speeding 

No effect of gain/loss incentive framing on speeding was found, as a 

multivariate test showed that the percentage of speeding did not differ for loss 

and gain framed incentive groups during any phase of the experiment, F(4, 95) = 

1.22, n.s. Thus, the data from the loss (N =50) and gain framed incentive groups 

(N =50) were collapsed into a single incentive group (N =100). So, only the 

differences between participants who did receive a financial incentive and 

feedback (incentive group, N =100), and participants who did not (control group, 

N =41) were tested. 

A mixed design was used, with the four phases of the experiment (pre-

measurement, intervention phase 1, intervention phase 2, post-measurement) as 

the within-subjects variable, and experimental condition (incentive vs. control 

group) as the between-subjects variable. Mauchly’s test of sphericity was 

significant, so Huynh-Feldt tests were used. A main effect of phase appeared, 

                                                                                                                   
calculated, and summed over the (seven) weekdays. In case the observations did not 
cover one or more weekdays, that month was excluded from the analysis. Similarly, if 
the observations covered less that 21 days, they were also excluded from the analysis. 
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F(2.72, 378.49) = 5.45, p < .01, signaling that, across groups, percentage speeding 

depended on phase. The overall percentage of speeding increased from pre-

measurement to post-measurement for both the incentive and control group (see 

Figure 2). More importantly, a significant phase*condition interaction appeared, 

F(2.65, 378.49) = 6.04, p < .001, which indicates that the effect of condition 

depended on phase. Planned contrasts showed that percentage of speeding of 

participants in the incentive group decreased after the financial incentive was 

introduced (pre-measurement = 18.6%, intervention phase 1 = 17.7%, Mdifference 

= -.9%, F(1,99) = 13.82, p < .001, η2P = .122), remained at the same level during 

the intervention (intervention phase 1 = 17.7%, intervention phase 2 = 17.6%, 

Mdifference = -.1%, n.s.), and increased after the financial incentive was removed 

(intervention phase 2 = 17.6%, post-measurement = 20.5%, Mdifference = +2.9%, 

F(1,99) = 22.77, p < .001, η2P = .187). Conversely, the percentage speeding of 

participants in the control group consistently increased as the experiment 

progressed (pre-measurement = 17.9%, intervention phase 1 = 19.0%, 

intervention phase 2 = 19.7%, post-measurement = 19.7%, Mpre-post measurement = 

+1.8%, F(1,40) = 5.29, p < .05, η2P = .117, other contrasts were not significant). 

In sum, the incentive group reduced speeding after the financial incentive was 

introduced, and increased speeding when the financial incentive was removed. 

This pattern of results is unlikely to be caused by extraneous variables, as the 

control group does not display a parallel drop in speeding during the intervention 

period. These results therefore suggest that PAYD reduced overall speeding. 
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Fig. 2 Overall percentage speeding for incentive and control groups 

 

 

Effects of PAYD on the percentage of speeding on different road types 

Additionally, we compared the percentage of speeding in the incentive 

group during the unrewarded periods (pre- and post-measurement) with the 

percentage of speeding during the rewarded periods (the two intervention 

phases), for all five road types separately. This allowed us to directly test whether 

the effect of PAYD on speeding differs for different road types. The means and 

standard errors are displayed in Figure 3.  

 

Bolderdijk_Proefschrift A4 (all).ps Back - 21     T1 -    Black



 
42 

0,0%

10,0%

20,0%

30,0%

40,0%

50,0%

30 km/h 50 km/h 80 km/h 100 km/h 120 km/h

Pre- and post-measurement

Intervention phases 

 

Fig. 3 Overall percentage speeding and standard errors for the incentive group, 

across different road types 

 

A repeated measures analysis of variance was used, with period 

(rewarded vs. unrewarded) and road type (30, 50, 80, 100 and 120 km/h) as 

within-subjects variables. Mauchly’s test of sphericity was significant, and Huynh-

Feldt tests were conducted. A main effect of period appeared, F(1, 90) = 16.40, p 

< .001, percentage speeding was lower during the rewarded (intervention phases) 

than during the unrewarded periods (pre- and post-measurement). Additionally, a 

main effect of road type appeared, F(2.907, 261.598) = 142.90, p < .001, the 

percentage of speeding was higher on roads with lower speed limits. Whereas 

participants exceeded the speed limit by 6% or more for almost half of the 

distance travelled (42%) on 30 km/h roads, speed limits were only exceeded by 

6% or more for just 10% of the distance travelled at 120 km/h roads. Moreover, 

a (marginally) significant period*road type interaction appeared, F(3.149, 283.450) 

= 2.14, p = 0.09, which suggests that the difference in percentage speeding under 

rewarded versus unrewarded periods depends on road type. As can be seen from 
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Figure 3, it appears that PAYD exerts the strongest effects on 50, 80 and 120 

km/h roads. 

 

Effects of PAYD on mileage and nighttime driving 

Our main interest was in testing whether the financial incentive would 

influence speeding, but we also tested whether PAYD affected total distance 

travelled and distance driven on weekend nights. Contrary to other PAYD pilots 

(Buxbaum, 2006b), we were not able to demonstrate PAYD resulted in 

reductions in mileage or in reductions in driving on weekend nighttime hours. 

Therefore, no further consideration will be given to the effects of PAYD on 

mileage and distance travelled during weekend nighttime hours. 

 

 

Discussion and Conclusion 

 

 

The scope of PAYD as a tool for changing driver behavior 

In a randomized controlled field experiment, PAYD resulted in modest, 

but significant reductions in speeding of young drivers. However, we could not 

demonstrate an effect of PAYD on travel volume (mileage and nighttime 

driving). Why was this the case? The obvious answer would be that participants 

thought that the largest part (30 Euro) of the monthly discount could be earned 

by keeping the speed limit, and only a smaller part (15 and 5 Euro) could be 

earned by reducing mileage and avoiding weekend nighttime driving, respectively. 

In other words, participants may have seen more benefit in changing driving style 

(speeding) than in changing travel volume. Alternatively, one could argue that 

reducing travel volume also requires planning (Gärling & Schuitema, 2007), and 

may be experienced as more effortful than changing driving speed. In fact, when 

a small sample of participants was interviewed about their experiences with the 
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experiment, most indicated that reducing mileage and avoiding nighttime driving 

was very difficult. Reduction of driving speed contrarily, does not require 

planning. So, it may be easier for drivers to change driving style than driving 

volume, which can help to explain why there were effects of PAYD on speed 

choice, but not on mileage and weekend nighttime driving. 

Although PAYD seems effective in reducing speeding across all road 

types, PAYD appears especially effective at reducing speed violations at 50, 80 

and 100 km/h roads. So why is PAYD (somewhat) less effective at 30 and 120 

km/h roads? As can be seen from Figure 3, percentage speeding is very high at 

30 km/h roads, and very low at 120 km/h roads. Thus, the limited effects of 

PAYD on speeding on these roads may be due to ceiling and floor effects, 

respectively. Speed violations, as defined by a 6% or more threshold, on 30 km/h 

are easily committed (a 6% speed violations entails driving over 31.8 km/h), and 

may therefore be likely to occur involuntary, irrespective of whether one is 

motivated to reduce speeds by a financial incentive. Similarly, speed violations of 

6% or more are infrequent events at 120 km/h roads, and adding a financial 

incentive may not reduce speeding much. Interestingly, accident statistics show 

that most fatal car accidents occur at undivided two-lane rural roads (Persaud et 

al., 2004), of which 80 and 100 km/h roads in the Netherlands are typical 

examples. As such, PAYD appears especially effective at roads where reduced 

speeding may result in relatively large safety gains. 

 

Effects of being monitored 

It can be seen from Figure 2 that the percentage of speeding, both in the 

control and incentive group, increases between the pre- and post-measurement 

phases. Moreover, the percentage of speeding in the control group consistently 

increased during all four phases of the experiment. This specific pattern of results 

may be attributed to seasonal changes (improving weather and traffic conditions) 

as pre-measurement took place during Winter (November-December), while 
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post-measurement took place during Spring (May-June), in which driving 

conditions were more favorable (less precipitation, higher temperatures). 

Although this is a possibility, it does not explain why participants in the control 

group increased speeding within the winter season, that is, from 

November/December to January/February.  

An increase in speeding under similar weather conditions may perhaps 

be explained by the fact that participants, both in the control and incentive group, 

were initially aware of the fact that their behavior was monitored via the GPS 

device (and adapted their behavior accordingly), but this awareness faded over 

time. From prior research (Nielsen & Jovicic, 2003), we know that monitoring 

driving behavior may have an impact on driving behavior by itself as the 

knowledge that one is being monitored might deter drivers from speeding, even 

when no financial consequences are present. The fact that people might change 

their behavior simply because they are being observed has been documented in 

other fields as well, and has been attributed to normative concerns (e.g., Bateson 

et al., 2006). The increase in speeding over time in the control group also 

corresponds with the finding that in absence of sanctions for defection, 

normative behavior tends to decay over time (Andreoni, 1988). So, it seems 

unlikely that the pattern of speeding observed in the control group can be solely 

attributed to seasonal changes in weather and traffic conditions. Thus, it seems 

plausible that increased speeding from pre- to post-measurement is, at least 

partly, due to the fading awareness of being monitored. 

 

Limitations 

To our knowledge, the current study is the first to test the effects of 

PAYD on speeding in a randomized controlled field trial. As mentioned in the 

method section, GPS devices allow for a test of the effects of PAYD on actual 

speed choice, rather than speeding attitudes, intention, or self-reported behavior. 

However, the GPS devices did not always function perfectly (e.g., due to failing 
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GPS signal in tunnels), so we faced some missing data in the dataset. 

Nevertheless, PAYD did significantly reduce speed violations, which suggest that, 

if anything, our results reflect a somewhat conservative test of the effect of 

PAYD on speeding.  

 

Conclusions 

As noted before, the awareness of being monitored may initially have 

reduced speeding, but, as time passed, this awareness faded, and speeding 

returned to its ‘natural’ level. As such, vehicle speeds during post-measurement 

may be a better reflection of the speed at which participants would normally drive 

than speed levels during pre-measurement, where the GPS device had been 

recently installed and might have deterred participants from driving at their 

regular speeds.  

Following this logic, the best possible estimation of the effect of PAYD 

on speeding might be reflected in the difference in speeding of the incentive 

group during the second intervention phase (March and April 2008) and after the 

incentive was taken away (post-measurement, May and June 2008). In other 

words, the financial incentive appears to have decreased the percentage of 

distance travelled during which drivers violated the speed limits by 6% or more 

from 20.5% to 17.6%. To put it differently, PAYD is estimated to have reduced 

volitional speeding by 14%, which roughly amounts to a reduction of 39.2 hours 

per year for the average young driver9. Although these numbers might not appear 

impressive, one should note that these numbers reflect reductions in actual 

speeding across all roads participants drove at. As such, the safety gains from 

PAYD could add significantly to those already made through the use of more 

conventional speed enforcement tools (e.g., speed cameras and mobile radars), 

especially as the effects of such tools on driving speed are typically limited to 

                                                 
9 Assuming an average speed of 50 km/h across all roads, and 14.000 km yearly mileage. 
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areas where enforcement is active. Also, small differences in driving speed are 

associated with large differences in crash risk (Elvik, 2006). A reduction of 

speeding by 5% may lead to as much as a 20% decrease of fatalities in road 

accidents (OECD/ECMT, 2006). Thus, we conclude that PAYD leads to 

modest, but relevant reductions in the driving speed of young adults, and thus 

may prove a valuable tool in helping to reduce the crash risk of young drivers. 
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CHAPTER 4: THE PRICE OF PRIVACY  

Examining the effect of anticipated financial consequences on privacy 

concerns 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 4 is based on Bolderdijk, J.W., Steg, L & Postmes, T. (2010). Privacy 

concerns about usage-based pricing policies: Examining the effect of anticipated 

consequences (Manuscript submitted for review) 
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With technological advances, more techniques to monitor individual behavior 

become available. Tracking and tracing customer behavior has already become 

common practice in many areas of retailing. Marketers monitor customers’ 

shopping patterns via loyalty cards (Doorn et al., 2007; Sayre & Horne, 2000), 

and use cookies to track online purchases (Ward et al., 2005)as well as web 

surfing behavior (Culnan & Bies, 2003). Recently, governments and private 

companies have started using monitoring techniques for usage-based pricing 

schemes. In such schemes, people pay a variable rate for the acquired good. Or, 

in other words, people pay according to what they consume. Usage-based pricing 

schemes are already standard practice in many areas (mobile phone usage, for 

instance, is charged by the minute, rather than per month), but recent 

technological developments (e.g., on-board units in cars and in-home smart 

meters) have opened up ways to apply usage-based pricing in some new areas as 

well.  

Realizing the enormous potential of usage-based pricing schemes, both 

private companies and government bodies eager to implement the pay-as-you-

consume principle to new domains (e.g., variable automobile insurance 

premiums, kilometer charges, tolls, waste disposal registration). However, they 

face a common issue; consumers claim that usage-based pricing schemes 

constitute a violation of their privacy. Similar to retail monitoring techniques, 

usage-based pricing schemes require monitoring of individual’s behavior. 

Research shows that this monitoring aspect of usage-based pricing is often 

perceived as problematic: having to disclose personal information about ones 

consumptions patterns to third parties, for instance, is perceived as an invasion of 

ones privacy (Ogden, 1999; Schlag & Teubel, 1997; Sivak et al., 2007). The 

current research addresses this issue.  
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Privacy concerns 

As a case in point, consider road pricing policies in transport. A number 

of European governments are considering to replace flat road taxes with a system 

that charges drivers by the kilometer, the so-called ‘kilometer charge’. Many 

policy makers believe that kilometer charges are a necessary tool to combat the 

negative external effects of car use, such as environmental degradation and 

congestion (Pahaut & Sikow, 2006). Such pricing policies typically require 

registration of individual driving behavior. To this end, reliable monitoring 

technology is needed. Recently, so-called on-board units have gained popularity. 

Using Global Positioning System (GPS) technology, these devices monitor 

where, when and how many kilometers are driven. This information is then used 

to calculate a kilometer charge. The less kilometers people drive, the lower the 

charge. Generally, these and similar road pricing schemes are met with 

skepticism; some claim that such extensive monitoring of individual’s driving 

behavior constitutes an unacceptable intrusion of people’s fundamental right to 

privacy (DutchNews.nl, 2009). Several researchers have argued that privacy 

concerns may be an important reason why public acceptability of pricing policies 

is generally low (Jones, 1998; Litman, 2005; Schlag & Teubel, 1997). This poses 

an important problem to policy makers since low acceptability ratings can be a 

serious barrier to policy implementation. 

Everyday experience, however, suggests that in other domains, the 

systematic registration behavior does not cause parallel privacy concerns. 

Consumers’ massive adoption of loyalty cards, for instance, signals that most 

people are either not aware that personal information about their shopping 

patterns are being gathered via loyalty cards, fail to realize the costs of disclosing 

personal information, or are simply indifferent about disclosing such private 

information to third parties. So why then are people so concerned about privacy 

when data collection techniques are used to implement usage-based pricing 

policies? The current research aims to address this question. We start our analysis 
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by discussing two possible determinants of privacy concerns; awareness of being 

monitored and anticipated consequences of being monitored. 

 

Awareness of being monitored 

One reason for the high level of privacy concerns about usage-based 

pricing policies might be that, rather than with retail monitoring, it is obvious to 

people that implementation of usage-based pricing policies entails that data on 

personal behavior will be collected. People realize that a usage-based pricing 

scheme requires one to disclose personal information (Buxbaum, 2006a). In 

contrast, most people are hardly aware that retailers use loyalty cards to collect 

data on consumer’s purchasing behaviors (Graeff & Harmon, 2002), which might 

explain the lack of privacy concerns in retail monitoring. After all, people can 

only experience privacy concerns when they are aware that their behavior is being 

monitored (Norberg & Horne, 2007). So, we would expect that people will only 

raise privacy concerns when they become aware of the fact that they are being 

monitored. This reasoning seems compatible with conventional views of privacy.  

According to Altman (1977), privacy is a universal, inherent need that 

serves important psychological functions. Having privacy is seen as an important 

condition for happiness, as it allows people to feel free and autonomous, and 

disclosing personal information might compromise ones sense of privacy. Thus, 

people become more concerned about their privacy when they learn they are 

being monitored. On the basis of Altman’s conception of privacy, privacy 

concerns about usage-based pricing policies result from the perceived threat that 

the data collection techniques poses to ones feeling of autonomy and freedom. 

Following Altman’s reasoning, privacy should be treated as a ‘sacred value’, that 

is, something that people, out of principle, are not willing to trade, irrespective 

how high the benefits (Tetlock, 2003).  

Empirical research in retail monitoring, however, suggests that people do 

not treat privacy as a sacred value. Milne (1997), for instance, found that as much 
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as 90% of the people surveyed were willing to disclose their phone number in 

return for a lottery ticket, despite being aware of the fact that this information 

could be used for marketing purposes. Also, privacy attitudes were found to be 

poor predictors of actual privacy-related behavior (Doorn et al., 2007). Moreover, 

people who claimed to be unwilling to disclose certain pieces of private 

information readily did so when prompted (Norberg et al., 2007), the so-called 

privacy paradox (Norberg & Horne, 2007). Recently, young adolescents were 

reported to be less likely to raise online privacy concerns about e-marketers’ 

monitoring techniques when expecting benefits by information exchange, such as 

playing games and downloading music (Youn, 2009). Thus, the behavior of 

consumers in market transactions suggests that privacy is not an inherent need 

that is guarded at all times, but is readily traded off against personal financial 

benefits. So, privacy may not be a matter of principle, as much as it is a 

commodity (Campbell & Carlson, 2002) people are willing to trade.  

 

Consequences of being monitored 

According to the ‘economics of privacy’ (Posner, 1981), people engage 

in a cost-benefit analysis when deciding whether or not to disclose private 

information, and they will disclose private information if the benefits of doing so 

exceed the costs. A similar explanation has been put forth to explain consumers’ 

responses to direct marketing; consumers will allow marketers to send them 

tailored mail offers when the benefits outweigh the costs (Milne & Gordon, 

1993). So, the willingness to give up personal information may increase by 

providing financial compensation (Acquisti & Grossklags, 2004). Similarly, 

consumer privacy concerns about monitoring in retailing may be alleviated by 

providing benefits upon information disclosure (Phelps et al., 2000).  

The economics of privacy thus provides a framework to explain and 

predict privacy concerns about monitoring techniques. Whereas in the case of 

retail monitoring, the benefits of disclosing private information are often well 
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understood by consumers (e.g., financial discounts in the case of loyalty cards), 

most consumers are unaware of the costs. Research shows that people fail to 

realize how much information they are handing out when agreeing to be 

monitored by private companies (Graeff and Harmon, 2002). Based on the 

economics of privacy, it makes sense that people frequently use loyalty cards 

(Doorn et al., 2007); loyalty cards offer clear perceivable benefits (e.g., discounts 

on groceries), in return for no apparent cost. 

Conversely, in case of usage-based pricing schemes, the perceived costs 

are obvious (people realize they are being monitored), while clear benefits are 

often lacking. On the contrary, people may expect that implementation of usage-

based pricing leads to an additional financial burden, rather than financial relief 

(Schuitema & Steg, 2010). Depending on current consumption levels, some 

people might benefit, but others may be worse off financially under the usage-

based pricing scheme.  

 

Current research 

Based on prior research on privacy issues in retail monitoring, we would 

expect that the level of privacy concerns about usage-based pricing policies 

expressed in surveys does not necessarily reflect an accurate estimate of the 

perceived threat to ones feeling of autonomy. Instead, the level of expressed 

privacy concerns might be based on other cues, such as being worse or better off 

financially.  

To summarize, the relationship between anticipated financial 

consequences and privacy concerns in usage-based pricing schemes is, as yet, 

unclear. In this paper, we present three studies that examine the relationship 

between privacy concerns and anticipated financial consequences of usage-based 

pricing policies. Understanding the roots of privacy concerns may aid private and 

public parties to gain a better understanding of the privacy concerns that typically 

accompany usage-based pricing policies. We expect that the level of consumers’ 
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privacy concerns about usage-based pricing policies will strongly depend on 

anticipated financial policy consequences. In other words, people who are likely 

to benefit financially from implementation of the usage based pricing scheme will 

be less likely to express privacy concerns than people who will be worse off 

financially. Specifically, we expect that anticipated positive financial consequences 

(hypothesis 1a), as well as antecedents of anticipated positive financial 

consequences (hypothesis 1b) will correlate negatively with privacy concerns. We 

test these propositions in Study 1. Furthermore, we expect that the level of 

expressed privacy concerns about different data collection techniques are caused 

by whether positive or negative policy consequences are portrayed. We test these 

hypotheses in Study 2 and 3 by manipulating anticipated policy consequences, 

and measuring their effects on privacy concerns. We expect that people will be 

less likely to express privacy concerns when they expect a usage-based pricing 

policy to lead to financial benefits instead of costs (hypothesis 2a, Study 2), and 

when a policy’s potential for financial gains, instead of losses are communicated 

(hypothesis 2b, Study 3). Recognizing that the need for privacy regulation 

(Milberg et al., 2000) as well as perceptions of privacy threats (Gurau & 

Ranchhod, 2009) are culturally specific phenomena, and may differ from domain 

to domain (Phelps et al., 2000), we test our hypotheses in two culturally different 

countries (The United States and The Netherlands, respectively), in different 

samples (students and the general public), and in different domains (privacy 

concerns with respect to smart meters, printing registration and in-car devices, 

respectively).  

 

Study 1 

 

In Study 1, we employed a fictional usage-based pricing measure: usage-based 

charging of energy consumed per college dorm room. We tested how privacy 

concerns about the employed data collection technique (smart meters) is related 
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to antecedents of anticipated financial costs (excessive energy use), as well as the 

anticipated financial costs of the pricing measure. As argued in the introduction, 

privacy concerns may depend on the extent to which people are aware that they 

are being monitored. Thus, we examine the relationship between anticipated 

costs and privacy concerns across both low and high monitoring awareness 

samples.  

 

Method 

Students in Virginia Tech’s Introductory Psychology course (The United 

States) were asked to fill out an internet survey as part of a classroom exercise. 

Forty-seven participants filled out the survey (26 females, 21 males, mean age 

19.8). Participants read that the university wanted to introduce smart meters in 

dorm rooms in an attempt to reduce energy use of students living in campus 

dorms. The scenario explained that, through frequent readings, smart meters 

would allow constant monitoring of energy use per individual dorm room, which 

enables the university to charge inhabitants of dorm rooms for the actual amount 

of energy consumed in individual dorm rooms. Under the new system, the costs 

of each individual dorm room’s energy use would be included in the monthly rent 

payment. This system would provide Virginia Tech students an incentive to 

reduce the energy consumed per dorm room (students are not charged per room 

under the current system). The scenario continued by mentioning that dorm 

rooms that use less than the average amount of energy would end up paying less 

rent than before: “As compared to now, dorm rooms that consume relatively 

little energy can save up to $200 annually on rent.” 

We manipulated monitoring awareness by explicitly explaining or not 

explaining the data mining potential of smart meters to participants. Participants 

in the low awareness condition read a neutral description, in which the data 

mining potential of the smart meters was not mentioned: “Via smart meters, the 

university hopes to have found an effective way to reduce energy use among 
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students living on campus”. Participants in the high awareness condition read 

about the specific data mining potential of the technique: “Via smart meters, the 

university will be able to see peaks and drops in energy use per dorm room. 

Using this system, the university might get some information on the living 

patterns of students, such as when they enter and leave their houses, how they 

use their home appliances, and what time students are turning off their TV-sets.”.  

After reading the scenario, participants were asked about their opinion 

on the university’s intended policy of using smart meters in dorm rooms. 

Responses were given on a seven-point scale. Excessive energy use was measured 

by “My dorm room uses more energy than the average dorm room”, (1 – 

completely disagree to 7 – completely agree). Excessive energy use was used as an 

antecedent of anticipated financial consequences. Furthermore, anticipated 

financial consequences were measured directly: “I would benefit financially from 

this measure”, (1 – completely disagree to 7 – completely agree). Next, 

participants indicated their privacy concerns; “This policy compromises my 

privacy”, (1 – completely disagree to 7 – completely agree). Additionally, some 

questions probed participant’s general opinion about installing smart meters in 

dorm rooms to measure energy use. These questions are beyond the scope of this 

paper, and are therefore not reported here. The order in which the items were 

presented to participants was randomized to counter artificially high inter-item 

correlations. 

 

Results and Discussion 

Explicitly describing data mining possibilities significantly increased 

privacy concerns. Privacy concerns were lower in the low monitoring awareness 

condition (M = 2.21, SD = 1.17) than in the high monitoring awareness 

condition (M = 3.68, SD = 1.61), t(45) = -3.56, p < .01, d = 1.04. Note that 

overall levels of privacy concern were modest, even participants who were made 

aware of the data mining potential of smart meters seemed not particularly 
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concerned about their privacy. For both the high and low monitoring awareness 

groups, we calculated correlations between 1) excessive energy use, 2) anticipated 

financial benefits, and 3) privacy concerns.  

 

Table 1 
Inter-item correlations for low awareness sample (N=28, upper correlation) and 
high awareness sample (N=19, lower correlation). 
 Anticipated financial 

benefits 
Privacy concerns 

Excessive energy use 
 

-.22 
-.48**  

.44** 

.32 

Anticipated financial benefits  -.37* 
-.55** 

* significant at the .10 level ** significant at the .05 level  

 

As can be seen from table 1, the directions of correlations are generally 

the same in the low and high awareness sample. We found that excessive energy 

use and anticipated financial outcomes are indeed negatively correlated. This 

signals that participants have understood the scenario correctly; inhabitants of 

dorm rooms that use relatively much energy indeed expect to pay more under the 

proposed monitoring system. As hypothesized, we found a positive correlation 

between excessive energy use and privacy concerns: participants living in dorms 

that use more energy than average claim to be more concerned about their 

privacy than participants living in dorms that use less energy. Additionally, we 

found a negative correlation between anticipated financial benefits and privacy 

concerns; people who expected to financially benefit from the implementation 

were less likely to raise privacy concerns. All correlations are in the hypothesized 

direction, although not all correlations are statistically significant (probably due to 

the low sample size). Inhabitants of dorm rooms that use much energy will be 

financially worse off under the new measure, and indeed express higher levels of 

privacy concerns. Overall, these results show that, regardless of monitoring 
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awareness levels, participants who anticipate positive financial consequences rate 

the same usage-based pricing policy as less privacy invasive than people who 

anticipate negative financial consequences (hypothesis 1a).  

 

Study 2 

 

To test whether anticipated policy consequences are causally related to privacy 

concerns, we conducted a second study in which we manipulated anticipated 

policy consequences. Additionally, we aimed to test our hypotheses in a different 

domain. Not all kinds of information are considered equally private, and some 

types of personal information are disclosed less easily than others (Phelps et al., 

2000). Thus, Study 2 was devised with two goals in mind. First, to establish a 

causal link between anticipated policy consequences and privacy concerns. 

Second, to replicate our previous findings in a different behavioral domain 

(student’s printing behavior). As in Study 1, we asked participants to evaluate a 

fictional usage-based pricing measure that employs a privacy-invasive monitoring 

technique. We manipulated anticipated policy consequences by portraying the 

policy measure as one that would lead to financial costs or as one that would lead 

to financial benefits. If privacy concerns are (at least partially) caused by 

anticipated financial benefits of the usage-based pricing policy, we should find 

that the expressed level of privacy concerns are higher when financial costs, 

rather than benefits are portrayed.  

 

Method 

Participants (27 men, 67 women, mean age 20.3 years) were first year 

students at the Psychology Department of the University of Groningen (The 

Netherlands). Participants completed an online questionnaire as part of a first 

years’ introduction course in research methodology. Participants received a 

scenario in which a general privacy-invading technique was explained. The 
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scenario read that the university was considering implementing a printing 

registration system to make students more aware of their paper consumption. 

This system would log when and how often students print their documents on 

any of the university’s computers. Based on this registration, the university would 

monthly publish a list with names, student numbers, document names, and paper 

usage. This list would be consulted when selling copy cards to students. Next, the 

financial consequences of the university’s policy were explained. Participants in 

the positive consequences condition were told that registration of printing 

behavior could lead to financial benefits: “Normally a copy card good for 150 

prints costs 5 €. However, students who, according to the list, print relatively 

little, pay less. They only pay 2.50 € for the same copy card. This way, the 

university tries to encourage limited paper usage.” Participants in the negative 

consequences condition were told that registration of printing behavior could 

lead to financial costs: “Normally a copy card good for 150 prints costs 5 €. 

However, students who, according to the list, print relatively often, pay more. 

They pay 10 € for the same copy card. This way, the university tries to discourage 

unnecessary paper usage”. After reading the full scenario, participants were asked 

to imagine working behind one of the universities’ computers after the university 

had implemented the measure. While imagining being in this situation, 

participants indicated perceived privacy infringement (“By implementing this 

policy measure, the university invades my sense of privacy”), on a seven-point 

scale (1 - completely disagree to 7 - completely agree). To check whether our 

manipulation was successful, we asked participants about anticipated policy 

consequences, “This measure will have beneficial consequences for me”, again on 

seven-point scale (1- completely disagree to 7 - completely agree). 

 

Results and Discussion 

As intended, participants anticipated that they would benefit more from 

the policy measure in the positive policy consequences condition (M = 4.91, SD 
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= 1.38) than in the negative policy consequences condition (M = 3.76, SD = 

1.45), t(92)= -3.95, p <. 01, d = .81. These results imply that our manipulation 

was successful. In line with Study 1, we found that privacy concerns depended on 

anticipated consequences. Portraying negative policy consequences led to more 

privacy concerns (M = 4.06, SD = 1.80) than portraying positive policy 

consequences (M = 3.29, SD = 1.82), t(92) = 2.06, p < .05, d = .43.  

These results support hypothesis 2a: privacy concerns are lower when a 

policy is anticipated to result financial benefits instead of costs. We would also 

expect that privacy concerns decrease when a policy is perceived as being financially 

attractive, which not necessarily entails that the policy actually is more attractive 

from an objective viewpoint. Therefore, we conducted a final study in which we 

framed, rather than changed the anticipated consequences of the policy.  

 

Study 3 

 

We examined car owners’ opinions about a new car insurance product, 

‘Pay-As-You-Drive Vehicle Insurance’ (PAYD). PAYD is, in contrast to the 

usage-based pricing policies used in Study 1 and 2, an actual measure currently 

being implemented by car insurance companies around the world (e.g., MyRate 

by Progressive in the United States). Although there are many variations, PAYD 

generally entails that the insurance premium depends on the number of 

kilometers driven. The more kilometers people drive, the higher the premium 

they pay (see Litman, 2005). A small in-car device is typically used to register 

driving behavior and to transmit driving behavior data to the insurance company. 

Until so far, PAYD has not gained a lot of popularity among drivers. When asked 

for the lack of interest in participating in an American PAYD pilot, the issue of 

privacy was one of the most frequently cited reasons by motorists (Buxbaum, 

2006). Thus, PAYD seems a suitable topic to test our hypotheses. 
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As in Study 2, we manipulated anticipated policy consequences and 

examined the effect on privacy concerns. However, instead of changing the actual 

level of financial consequences, we kept the economic outcomes constant across 

the conditions. We merely portrayed either the positive or negative personal 

consequences that could result from an objectively equivalent policy measure.  

 

Method 

Questionnaires were handed out door-to-door in the city of Groningen 

(The Netherlands). In total, 60 questionnaires were collected at a later point in 

time. The mean age of the sample (40 male, 19 female, 1 unknown, all car 

owners) was 48.05 years. Anticipated policy consequences of PAYD were 

manipulated as a between subjects variable by randomly handing out two 

versions of the questionnaire. Besides anticipated policy consequences, we also 

manipulated the coerciveness of the PAYD policy as a between-subjects variable. 

Separate analyses of these conditions did not lead to different results from what is 

reported in this section, and will therefore not be discussed. 

All participants first read a general description of PAYD. “Insurance 

companies are considering introducing a new type of vehicle insurance, Pay-As-

You-Drive Vehicle Insurance. With Pay-As-You-Drive Vehicle Insurance, 

premiums are directly based on how much you drive. You can influence how 

much insurance premium you have to pay by driving more or less kilometers. 

Research has shown that the likelihood of being involved in a traffic accident is 

strongly related to the number of kilometers driven. With Pay-As-You-Drive 

Vehicle Insurance, you pay premium according to the risk you run.” Next, the 

description explained that driving behavior would be monitored through a black-

box “The insurance company uses an in-car device to monitor how many 

kilometers you drive in a year.” 

The general description of PAYD was followed by the experimental 

manipulation. We manipulated anticipated policy consequences by describing 
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either the potential financial benefits from PAYD (the positive policy 

consequences condition) or potential financial costs (the negative consequences 

condition). For participants in the positive policy consequences condition, the 

description continued with “The less you drive, the less likely that you will be 

involved in an accident, and the more you save on your premium.” Additionally, 

participants in the positive policy consequences condition read “Imagine that 

over the course of a year, you’ve reduced your mileage by 20%. This means you 

would save 200 € on your insurance premium.”. For participants in the negative 

consequences conditions, the general description was followed by the statement 

“The more you drive, the greater the likelihood that you will be involved in an 

accident, and the more you have to pay.” Additionally, participants in the negative 

consequences condition read “Imagine that, over the course of a year, you’ve 

increased your mileage by 20%. This means you would have to pay an additional 

insurance premium of 200 €.”.  

As a manipulation check, we asked participants to envision and write 

down consequences of the implementation of PAYD in their specific situation. 

We limited our analyses to those participants who did mention consequences of 

PAYD in their answers (N = 50). Dependent variables entailed the extent to 

which participants felt that their privacy would be invaded by PAYD. Two 

questions were included: “the insurance company is invading my sense of 

privacy” and “I feel watched by the insurance company”, both on a seven-point 

scale (1 - completely disagree to 7 -completely agree). The two items were 

averaged to form the privacy invasion scale (r = .65), which was used in the 

analyses.  

 

Results and Discussion 

Participants in the negative consequences condition claimed to be much 

more concerned about invasion of their privacy (M = 4.52, SD = 1.76) than 

participants in the positive policy consequences condition (M = 3.31, SD = 2.00), 
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t(48) = -2.25, p < .05, d = 0.64. People in the negative consequences condition 

tended to (slightly) agree with the proposition that the insurance company was 

invading their privacy, while participants in the positive policy consequences 

condition tended to disagree. These results are in line with hypothesis 2b: when a 

policy’s potential for financial gains, rather than losses, are stressed, people tend 

to rate the monitoring technique as being less privacy-invasive. When people 

perceive that the policy measure is financially unattractive, they are more likely to 

raise privacy concerns.  

 

Discussion 

 

Prior research has uncovered different determinants of privacy concerns, and 

adopted an interpretive approach (Olivero & Lunt, 2004), integrating multiple 

determinants of privacy concerns into their models (Phelps et al., 2000) (Milne & 

Gordon, 1993), and has predominantly used correlation, rather than experimental 

research designs. Our paper, conversely, takes a more empirical approach, and 

focuses on testing the causal influence of one important determinant of privacy 

concerns; anticipated consequences of being monitored.  

In three studies, we examined the relationship between privacy concerns 

and anticipated consequences of implementing usage-based pricing policies. In 

Study 1, we found that students who used relatively little energy (who would 

therefore be financially better off under the proposed usage-based pricing 

measure) were less likely to raise privacy concerns about smart meters in dorm 

rooms than students who used relatively much energy. In Study 2 and 3, we 

found that portraying positive, rather than negative policy outcomes, reduced 

privacy concerns. Study 2 revealed that students were less likely to express privacy 

concerns when monitoring of their printing behavior would have potential 

financial benefits, rather than costs. In Study 3 we found that merely stressing the 

positive instead of the negative financial consequences of an objectively 
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equivalent usage-based pricing measure (Pay-As-You-Drive Vehicle Insurance) is 

sufficient to decrease privacy concerns. Together, these findings lend support to 

our proposition that privacy concerns about usage-based pricing policies are a 

function of anticipated financial benefits. As predicted, people express less 

privacy concerns when they anticipate to benefit financially from policy 

implementation. 

 

Motivated cognition? 

We found that privacy concerns and anticipated consequences are 

related; people are more likely to raise privacy concerns when they anticipate 

financial costs. This finding, according to the economics of privacy, may be 

interpreted as an exemplification of trading personal information for monetary 

benefits (Posner, 1981).  

The results of our studies are also in line with another, more cognitive 

account. There is a literature suggesting that opinions are steered by motivation: 

people may process arguments in a self-serving manner, leading them to draw 

conclusions that have favorable implications for themselves. Threatening health 

messages, for instance, were perceived as less convincing by those who were at 

risk of actually attracting the disease (Kunda, 1987). The pattern of privacy 

concerns recorded in our studies may have come about via a similar process: 

those participants who expected to benefit financially from implementation of 

the proposed pricing scheme were motivated to downplay any privacy concerns, 

whereas those who expected to be worse off financially may have been motivated 

to exaggerate their privacy concerns. Future research should address to what 

extent privacy concerns about usage-based pricing are the result of a cost-benefit 

analysis, or can be better explained by motivated inference: privacy concerns are 

construed in a self-serving manner. 
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Negativity bias 

We found in Study 2 and 3 that the perceived invasion of privacy was 

higher in the negative consequences condition than in the positive policy 

consequences condition. We interpreted these findings as support for our 

proposition that anticipated policy consequences and privacy concerns are 

causally linked. One could argue that this pattern of results can also be explained 

by the so-called ‘negativity bias’ (for an overview, see Rozin & Royzman, 2001): 

information about negative events is more salient and therefore processed in a 

more elaborate way than information about positive events. In other words, more 

elaborate processing in the negative consequences conditions might explain 

higher privacy concerns when negative rather than positive policy consequences 

are portrayed; only in the negative consequences conditions did participants fully 

consider the policy’s consequences for their privacy.  

This explanation is however not tenable in light of Study 1. In this study, 

we found a positive correlation between anticipated policy consequences and 

privacy concerns. Here, anticipated policy consequences were not manipulated. 

Nevertheless, the same pattern of results emerged: the more negative the 

anticipated outcomes, the more participants rated the usage-based pricing scheme 

to be privacy-invasive. It seems unlikely, therefore, that more elaborate 

processing in the negative consequences condition in Study 2 and 3 can solely 

account for the effects.  

 

Conclusions 

We return to the question we raised in the introduction: why, as reported 

by some scholars (Schlag & Teubel, 1997), are privacy concerns so common 

when data collection techniques are used for usage-based pricing policies? Our 

research suggests that this finding can be explained, at least partly, by people’s 

anticipation of being worse off financially after implementation of the pricing 

measure. 
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Gaining public support for a policy measure is thought to be a crucial 

factor in the implementation process. Without public support, policies are 

unlikely to be implemented (Steg & Schuitema, 2007). Although usage-based 

pricing measures may have strongly positive societal effects, they are oftentimes 

not implemented because of the fear that privacy concerns will lead to public 

resistance. The current research sheds more light on the underlying causes of 

such privacy concerns. It seems that monitoring of behavior does not necessarily 

leads to privacy concerns; privacy concerns are most common when people are 

aware of the data mining potential of the employed monitoring technique and, as 

exemplified is this paper, when they expect negative financial consequences of 

implementation of the usage-based pricing measure.  

Thus, social marketing campaigns aimed gaining public support for 

usage-based pricing policies may want to stress the positive policy consequences 

if available, such as the monetary or societal benefits that might be gained 

through implementation. On the other hand, our research also contains a 

warning for those who hand out personal information (too) easily (e.g., via 

facebook, loyalty cards, etc.): in light of the many (financial) benefits for 

information disclosure, it is easy to ‘forget’ about the personal costs (e.g., being 

contacted by telemarketers, information being passes onto other parties).  
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CHAPTER 5: WHEN ECONOMIC APPEALS BACKFIRE  

Persuading drivers to check their tires 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 5 is based on Bolderdijk, J.W., Steg. L., Geller, E.S., Lehman, P.K. & 

Postmes, T. (2010). In it for the money or the environment? Affective and 

behavioral responses to pro-environmental appeals. 
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The urgency to address environmental problems is widely acknowledged (World 

Wildlife Fund, 2009; Intergovernmental Panel on Climate Change, 2010), and 

policy makers realize consumer behavior drives many of these problems (Frantz 

& Mayer, 2009). Changing consumer behavior is thus one important way for 

policy makers to work towards solving environmental problems (Allcott & 

Mullainathan, 2010). It is therefore of key importance to know how to persuade 

people to act pro-environmentally.  

One tried and trusted way of promoting sustainable behavior is through 

the use of traditional marketing techniques such as campaigns and advertising. In 

such campaigns, the most logical and direct way of persuading people to act pro-

environmentally would appear to be through biospheric appeals. Such campaigns 

promote pro-environmental behavior by referring to the intrinsic value of nature 

and the environment: We should act pro-environmentally because it benefits the 

environment. But in practice, campaigns to promote pro-environmental behavior 

seem to be based on the assumption people are more concerned about short-

term personal outcomes than about long-term collective ones, such as climate 

change (Geller, Winett, & Everett, 1982). Consequently, campaigns tell us to save 

energy because it allows us to save money. Such economic appeals appear quite 

popular among marketers (World Wildlife Fund, 2009). The U.K. Department 

for Environment, Food and Rural Affairs (2008), as well as the U.S. Department 

of Agriculture (2010), for instance, use a “Save money, save energy” slogan to 

promote energy conservation.  

Thus, campaigns assume short-term self-interests are the most effective 

route to behavior change, and that financial benefits are the best way to secure 

these short-term self-interests. In this paper, we argue that this strategy may be 

less effective than previously thought. In fact, as we will discuss below, economic 

appeals are often inappropriate. Moreover, we argue that self-interest can be 

addressed by more than money. Acting pro-environmentally for the sake of the 

environment may allow people to experience internal benefits (viz., positive 
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affect) which feeds short-term self-interest in another way. Accordingly, and 

counter to common practice in marketing, biospheric appeals can yield more 

compliance than economic appeals.  

 

Why people act pro-environmentally 

People act pro-environmentally for various reasons. Although some 

engage in pro-environmental behavior for financial benefit, or for other external 

consequences, many perform pro-environmental behaviors for internal benefits. 

These people report acting pro-environmentally because they consider it the right 

thing to do (Guagnano et al., 1994; Nordlund & Garvill, 2003), or because it 

makes them feel good (Pelletier et al., 1998; De Groot & Steg, 2010). Thus, 

environmental behavior may bring its own, non-financial, benefits (Lindenberg & 

Steg, 2007); it allows people to feel good. So what is it about pro-environmental 

conduct that makes us feel good?  

According to Aronson’s interpretation of cognitive dissonance theory 

(1969; 1992), people desire to enhance a stable, competent and morally-good self-

concept and strive for consistency between their behavior and this self-concept. 

In other words, people are motivated to perform behaviors that foster a moral 

self-concept, and avoid behaviors that threaten such a person state. Surveys show 

that a majority of citizens in developed countries feels morally obliged to preserve 

the environment (Nordlund & Garvill, 2003; Lam & Chen, 2006; Thøgerson & 

Olander, 2006). As such, people may be motivated to act pro-environmentally 

because it allows them to perceive themselves as moral persons.  

However, acting in a pro-environmental fashion will not automatically 

boost the moral self-concept. First, when there is a clear personal stake, pro-

environmental behavior can hardly be labeled as the selfless and altruistic actions 
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typical of a moral person10. Thus, pro-environmental behavior will only enhance 

the moral self-concept when pursued for the sake of Mother Earth, but not when 

pursued for personal benefit (i.e., money). Second, pro-environmental behavior 

will only boost the moral self-concept when people tie their behavior to the self. 

However, the self is often spontaneously activated (Verplanken & Holland, 

2002), which implies that the self does not have to be explicitly activated for pro-

environmental action to have a positive impact on the moral self-concept. 

Nonetheless, pro-environmental behavior will be more likely to boost the self-

concept when the self is activated, or ‘engaged’ (Aronson, 1992). Below, we will 

discuss the implications of this perspective for environmental campaigning. 

 

Affective and behavioral responses to pro-environmental appeals 

Biospheric appeals urge people to act pro-environmentally for nature’s 

sake, rather than in their own self-interest. Thus, we argue that compliance with 

biospheric appeals may be considered a morally-good act, which allows people to 

bolster a moral self-concept, and thus feel better about themselves (Andreoni, 

1990). Hence, we hypothesize that biospheric appeals may result in positive 

affect.  

Economic appeals, on the other hand, urge people to act pro-

environmentally solely out of personal benefit. As such, compliance with 

economic appeals will not be considered a morally-good act, and will not enhance 

the moral self-concept. On the contrary, as exemplified by the labels ‘miser’, 

‘cheapskate’ and ‘scrooge’, being preoccupied with one’s personal outcomes (and 

in particular with obtaining money) can be considered inappropriate, and even 

immoral (Kretzmann, 1992). So, if anything, compliance with an economic 

appeal could be perceived as a self-serving or materialistic action, and thus 

                                                 
10 For instance, the purchase of organic and environmentally-friendly products is only be 
perceived as cooperative, altruistic and ethical conduct when these products are more 
expensive than conventional products (Mazar & Zhong, 2010). 
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potentially threaten the moral self-concept. Thus, compliance with economic 

appeals may not result in positive affect. 

But does this also entail that biospheric appeals yield more compliance 

than economic appeals? Economic appeals may prove less persuasive when the 

promoted behavior offers limited financial benefits (Crompton & Kasser, 

2009). In such cases, anticipated affect (rather than potential financial gain) may 

become a crucial factor in people’s decision to comply or not. Thus, when 

people perceive little financial benefit in pro-environmental behavior, 

biospheric appeals may yield more compliance than economic appeals. 

 

Current research 

First, we expect biospheric appeals yield more positive affect and greater 

compliance than economic appeals, because the former allows to bolster a moral 

self-concept, whereas the latter could threaten the moral self-concept. Second, 

people’s preference for biospheric over economic appeals should increase when 

they consider how compliance affects the self-concept. Consequently, we expect 

these effects to become more pronounced when the self is activated, or 

‘engaged’. 

We test these predictions in laboratory and field experiments by 

promoting a simple pro-environmental action; checking the tire pressure of 

personal vehicles. This particular behavior was selected for three reasons. First, 

the benefits of checking tires can be framed as both being in ones financial 

interest (i.e., through lower fuel consumption, proper tire pressure saves money), 

as well as serving the environment (i.e., proper tire pressure conserves resources 

and reduces harmful emissions). This allowed promotion of the same pro-

environmental behavior with both economic and biospheric appeals. Second, tire 

checking is prototypical of many other pro-environmental behaviors, in that it 

offers only limited financial benefits (cf., Crompton & Kasser, 2009). Third, tire 
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pressure checking can be observed publicly, allowing direct behavioral 

observations of compliance.  

 

Study 1: Affective Responses to Economic and Biospheric Appeals 

 

The first study examined external and internal benefits of economic vs. 

biospheric appeals. Specifically, we tested whether people assign more value to 

reductions in fuel savings (as portrayed in economic appeals) than to parallel 

reductions in CO2 emissions (as portrayed in biospheric appeals), and whether 

compliance with biospheric appeals leads to more positive affect than compliance 

with economic appeals. 

 

Method 

Participants (N = 98, 84% male, all aged above 30), were customers of a 

Dutch automobile insurance company. Six participants did not discriminate 

between positively and negatively coded items, and were removed from the 

dataset. Two scenarios were presented to each participant, each scenario having 

two different versions. The scenarios and subsequent questions were embedded 

in a larger online questionnaire on driving behavior. 

The first scenario examined whether people assign more value to 

reductions in fuel costs than to parallel reductions in CO2 emissions. More 

specifically, Scenario 1 explained driving with underinflated tires increases fuel 

consumption and accident risk. Then, participants read about the benefits of 

checking their car’s tire pressure. Participants in the CO2-frame read that regularly 

checking tire pressure “could lead up to a 1.5% reduction in CO2 emissions”, 

whereas participants in the fuel costs-frame read that regularly checking tire 

pressure “could lead up to a 1.5% reduction in fuel costs” 11. Next, we measured 

                                                 
11 Note that fuel use, fuel costs and CO2 emissions are linearly related, so a 1.5% 
reduction of CO2 emissions is the exact equivalent of a 1.5% reduction in fuel costs. 
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how much value participants assigned to this reduction with “I think a 1.5% 

reduction of fuel costs (or CO2 emissions) is…” (Not worthwhile at all = 1, Very 

worthwhile = 7). 

The second scenario examined whether people feel better (i.e., anticipate 

experiencing more positive affect) about complying with biospheric vs. economic 

appeals. Participants were asked to imagine entering a gas station, and noticing a 

sign at the gas station’s air pump. Half of the participants read an economic 

appeal (i.e., “Want to earn money? Check your car’s tire pressure!”). The other 

half read a biospheric appeal (i.e., “Want to protect the environment? Check your 

car’s tire pressure!”). Participants indicated how complying with the appeal would 

make them feel, (scores ranged from Bad = 1 - Good = 7 and Pleasant = 1 – 

Unpleasant = 7), r = -.81. Additionally, participants indicated to what extent they 

perceived the appeal as credible (Incredible = 1 - Credible = 7). 

 

Results and discussion 

In the first scenario, participants indicated they considered a 1.5% 

reduction of fuel costs (M = 5.88, SD = 1.21) more worthwhile than an 

equivalent reduction in CO2 emissions (M = 5.30, SD = 1.17), t(88.33) = 1.92, p 

= .03, d = .4912. In contrast, the second scenario revealed that participants 

anticipated more positive affect after complying with the biospheric (M = 5.63, 

SD = 1.35) than the economic appeal (M = 5.10, SD = 1.57), t(91) = 1.74, p = 

.04, d = .36. This result cannot be attributed to a credibility confound, as 

participants rated the biospheric (M = 5.63, SD = 1.22) and economic appeal (M 

= 5.91, SD = 1.49) equally credible t(91) = 1.00, n.s.  

These results suggest people assign more value to a reduction of fuel 

costs than to an equivalent reduction in CO2 emissions, but anticipate more 

positive affect when acting on biospheric than economic appeals. Although 

                                                 
12 As we have clear predictions regarding the direction of the effects, one-sided 
significance levels are reported throughout the paper. 
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people tend to express personal outcomes (money) are more worthwhile and 

valuable than societal outcomes (reduced CO2 emissions), they nevertheless 

anticipate that complying with biospheric appeals will allow them to feel better 

about themselves than complying with economic appeals. 

 

Study 2: Behavioral Responses to Economic and Biospheric Appeals 

 

Economic and biospheric appeals both offer unique benefits (increasing 

wealth and positive affect, respectively). Of course, the crucial question is which 

of the two benefits is most relevant for actual persuasion. In Study 2, we tested 

the behavioral impact of biospheric versus economic appeals in a field setting.  

 

Method 

A local U.S. gas station allowed us to present tire pressure appeals to 

their customers. Research assistants handed out flyers to drivers pulling up at gas 

pumps. A total of 2,196 drivers accepted the flyer, and became participants. The 

flyers presented information about proper car tire pressure and offered a free 

check to test whether their tires were properly inflated. The percentage of tire-

check requests was the dependent variable in the experiment. Research assistants 

administered tire checks and informed customers of their tire pressure readings.  

One of three types of flyers were randomly handed to customers (See 

Appendix 1). In addition to a biospheric and economic appeal, a control flyer was 

included. The flyers differed with respect to the rationale they offered for 

requesting a tire check. The economic appeal mentioned that getting a tire check 

is in ones financial interest (“Why bother? Because it can save you money”), and 

was accompanied by a picture of burning dollar bills. The biospheric appeal 

mentioned that getting a tire check is good for the environment (“Why bother? 

Because you can help preserve the environment”), and was accompanied by a 

picture of a car exhaust emitting fumes. Finally, the control appeal did not 

Bolderdijk_Proefschrift A4 (all).ps Front - 39     T1 -    Black



 
77 

mention any rationale for the free tire check, and was accompanied by a neutral 

picture of a tire gauge. 

 

Results and discussion 

In total, 6.1% of the customers who accepted a flyer (N = 134, 58% 

male) requested a tire check. Contrary to our hypothesis, we did not find the 

biospheric appeal to yield more compliance than the economic appeal. A Chi-

Square test showed the frequency of tire check requests did not depend on the 

content of the flyer distributed, χ2(2) = 1.02, n.s. As depicted in Figure 4, the 

economic appeal (6.7%) and biospheric appeal (6.2%) were about equally 

effective in yielding tire-check requests as the control appeal (5.4%). This suggest 

that the content of the appeal was irrelevant, and it appears the appeals merely 

functioned as a prompt to get a tire check. Why was this the case?  
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Fig. 4 Requested tire-checks per condition 
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We argued before that biospheric appeals may yield more compliance 

because the former allow people to preserve a moral self-concept. However, the 

appeals in this study did not directly link compliance to the self, so participants 

may not have thought about the appeals in terms of their self-concept. This may 

explain why the biospheric appeal was no more effective than the economic 

appeal. So, we subsequently tested whether a self-focus manipulation would 

increase the preference for the biospheric appeal (Study 3), and whether linking 

compliance explicitly to the self would make the biospheric appeal more effective 

than the economic appeal in a field setting (Study 4). 

 

Study 3: Self-Focus and Affective Responses to Economic and Biospheric 

Appeals 

 

In this study, we tested whether a self-focus manipulation would make 

people more averse to acting on economic, and more likely to act on biospheric 

appeals. If people’s preference to comply with biospheric instead of economic 

appeals is (at least partly) due to their motivation to preserve a moral self-

concept, we should find that increasing the salience of the self should make the 

preference for the biospheric appeal more pronounced. Thus, we expected a self-

focus manipulation to increase preference for complying with a biospheric over 

an economic appeal. 

 

Method 

Participants were 51 psychology students (age M = 22.06, SD = 1.42, 

37.3 % male) at the University of Groningen, who received course credit for 

participation. First, following prior research (Stapel & Tesser, 2001; Verplanken 

& Holland, 2002), self-focus was manipulated in an ostensible language task. 

Participants read a short travel story, and were instructed to circle either 
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personally-relevant pronouns (I, me, my) in the high self-focus condition, or 

neutral pronouns (the, it and a) in the low self-focus condition. 

Next, participants were asked to imagine entering a gas station, and 

noticing Sign A (“Care about your finances? Check your car’s tire pressure!”) and 

Sign B (“Care about the environment? Check your car’s tire pressure!”) at the two 

available air pumps. Participants were instructed to carefully read and compare 

the two appeals, imagining they had decided to get a tire check. We asked them to 

indicate which of two signs would make them feel better (i.e., anticipated affect), 

on a seven-point scale (Sign A = 1, Sign B = 7). Note that a higher score on this 

scale denotes a preference for the biospheric (Sign B) over the economic appeal 

(Sign A). 

 

Results and discussion 

The average score on anticipated affect was M = 5.07 (SD = 1.45), 

which is significantly higher than the scale midpoint of 4, t(50)=5.30, p <.001, 

d = 1.49. This indicates that participants anticipated feeling better about 

complying with the biospheric than with the economic appeal. Moreover, as 

predicted, this preference was more pronounced in the high self-focus 

condition (M = 5.64, SD = 1.07) than in the low self-focus condition (M = 

4.54, SD = 1.58), t(44.20) = -2.92, p = .003, d = .82. As hypothesized, 

participants anticipate feeling even better about acting on a biospheric appeal 

when the self was activated.  

These results support the notion that individuals feel better about 

complying with biospheric rather than economic appeals because biospheric 

appeals (but not economic appeals) allow them to preserve a moral self-concept. 

Furthermore, these results suggest that the preference for biospheric over 

economic appeals will increase when people consider the ramifications of 

compliance for the self. In Study 4, we tested whether biospheric appeals that 
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explicitly link compliance to the self are more persuasive than parallel economic 

appeals in a field setting. 

 

Study 4: Self-focus and Behavioral Responses to Economic and Biospheric 

Appeals 

 

Considering the potentially crucial role of the self in persuasive appeals, 

we expect compliance with pro-environmental appeals depends on how they are 

phrased. Specifically, biospheric appeals are most likely to bolster a moral self-

concept when they explicitly link the behavior to the self (“Do you care about the 

environment? Check your tire pressure.”) Accordingly, economic appeals 

threaten moral self-concept when they make an explicit link between the 

behavior and the self (“Do you care about your finances? Check your tire 

pressure”). Thus, rather than manipulating self-focus (as in Study 3), we now 

phrased appeals as to make the link between compliance and self obvious. 

 

Method 

We ran another field experiment testing appeals at the same gas station 

as in Study 2. Rather than having research assistants hand out flyers at the gas 

pump, we posted sandwich boards with one of three signs (biospheric, economic, 

control) next to each of the eight gas pumps. In addition to condition-specific 

information (see below), all signs read local oil-change stations would perform 

free tire checks upon presentation of tire check coupons (see Appendix 2). 

Coupons were attached to the sandwich boards, accompanied by the instruction 

that each customer take only one flyer. We examined whether the type of 

sandwich board sign would influence the likelihood of customers taking a tire 

check coupon. 

During an observation day, a research assistant posted one of three types 

of sandwich board signs at each of the eight gas pumps at 11 am. Sandwich board 
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signs were removed at 3 pm. At the end of each observation period, the number 

of coupons taken at each of the three types of the signs was tallied. The three 

signs were rotated across gas pumps according to a Latin-Square design. This 

procedure ensured that exposure to each of the three signs would be equally 

distributed across pumps and customers. The appeals explicitly tied compliance 

to the self. The biospheric appeal read “Do you care about the environment? Get 

a free tire check”. The economic appeal read “Do you care about your finances? 

Get a free tire check”. Additionally, we used a control appeal, which simply read 

“Get a free tire check”.  

 

Results and discussion 

We tallied the number of flyers taken for each of the three signs during 

22 observation days. In total, across the three conditions, 18 coupons were 

taken, 11 while the biospheric sign was posted, 7 while the control sign was 

posted and 0 while the economic sign was posted. Pilot studies evaluating the 

number of customers and the salience of the signs revealed an average of 75.8 

customers would pull up to the gas station during an observation period, and 

30.3% of the customers looked at the sign13. Based on these data, we estimated 

that 8.7% of the customers noticing the sign took a coupon in the biospheric 

condition, 5.5% in the control condition, and 0% in the economic condition.  

A Chi-Square test showed that, despite the low numbers of customers 

taking a coupon, the likelihood of one or more coupons being taken14 during 

an observation period depended on the type of sign displayed, χ2(2) = 9.84, p 

                                                 
13 Customers who faced a sign for 3 seconds or more were tallied as “looking at sign”.  

14 On some occasions, more than one customer took a coupon during the same 
observation period. In order to run a Chi-Square test, we split scores on the variable 
coupons taken per sign during an observation period up into two categories: no vs. one 
or more coupons taken. 
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= .004, φ15 = .048. Also illustrated in Figure 5, and in line with our hypothesis, 

the biospheric appeal was significantly more effective than the economic 

appeal. Interestingly, the economic appeal seems to have backfired. That is, 

while the neutral control sign resulted in customers taking coupons, not a 

single coupon was taken while the economic sign was displayed.  
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Fig. 5 Coupons taken per condition 
Discussion 

 

We have argued that environmental action offers a unique, previously 

unrecognized, personal benefit; it allows people to perceive themselves as selfless, 

moral persons, and thus may bolster the moral self-concept. Biospheric appeals, 

but not economic appeals, stimulate people to perceive pro-environmental 

behavior as morally-good conduct. Accordingly, our participants anticipated 

more positive affect when complying with biospheric vs. economic appeals 

                                                 
15 Phi was computed by dividing the square root of the Chi-Square statistic by the sample 
size. 
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(Study 1). This effect became more pronounced when the self was activated 

(Study 3). Moreover, biospheric appeals also yielded more compliance than 

economic appeals, but only when they directly linked to the self-concept (Study 

4). Together, these studies provide support for the general notion that 

compliance with persuasive appeals has internal consequences (i.e., they do or do 

not allow people to feel good about themselves), and these internal consequences 

may determine whether people comply with appeals. As such, our research 

provides an innovative perspective with regard to appeals to encourage pro-social 

behaviors in general, and thereby extends current literature on persuasive 

communication.  

In Study 4, we found that an economic appeal was less effective than a 

biospheric and control appeal. This result is in line with the reasoning that 

biospheric appeals do, and economic appeals do not allow people to preserve 

the moral self-concept. However, the economic appeal was also significantly 

less effective than a neutral control appeal, which suggests the economic appeal 

backfired. By acting on a "Do you care about your finances?" appeal, people 

might feel they are admitting being self-serving, which is inconsistent with their 

self-concept of being a selfless, altruistic, and thus a moral person. Hence, 

people might avoid acting on appeals that constitute a potential violation of a 

favorable self-concept. However, whether economic appeals are ineffective 

because they deny the opportunity to boost the moral self-concept, or because 

they pose a potential threat to the self-concept, cannot be discerned within the 

current research design, and provides an interesting venue for future research. 

 

Appeal to egoism or morality? 

Prior literature (Schultz & Zelezny, 2003; Griskevicius et al., 2010) 

suggest self-enhancement and status to be important motives for pro-

environmental behavior. This line of research suggests interventions should 

capitalize on selfishness to affect behavior: ‘green’ behavior can be promoted by 
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explicitly positioning pro-environmental behavior as financially attractive, or as 

high-status action. However, such external motives constitute a rather fickle basis 

for interventions (De Groot & Steg, 2008a). When people engage in pro-

environmental behavior solely to display status or to earn money, they will cease 

to acting pro-environmentally when there is no one around to notice their efforts, 

and return to their old habits when ‘going green’ grows out of fashion or 

becomes financially unattractive. 

Our research shows pro-environmental choices do emerge when 

external consequences (such as status and financial gain) are absent. Specifically, 

using an anonymous setup (Study 4), we found that a biospheric appeals yielded 

greater compliance than an economic appeal. Thus, people do not only act pro-

environmentally to show off their ‘greenness’ to others, or out of financial 

concern, but also because of internal motives: it allows them to feel better about 

themselves. Marketers could benefit from this knowledge: they should consider 

framing pro-environmental messages in a way that allows their audience to 

believe they are selflessly contributing to the welfare of others. This strategy 

should be able to produce behavior change in both public and private settings. 

 

Practical implications 

Many day-to-day pro-environmental behaviors (e.g., recycling, 

purchasing of organic products) cannot be justified as being in ones direct 

financial interest (Crompton & Kasser, 2009). Some pro-environmental behaviors 

allow people to save money, (e.g., energy and water conservation), but generally 

offer too little financial benefit to warrant behavior change (e.g., Nolan et al., 

2008). Also, the beneficial financial consequences of many pro-environmental 

behaviors (i.e., lower energy bill) are often uncertain, and only delivered after a 

delay, which render them less motivating (Lehman & Geller, 2004). Thus, in 

many cases, economic appeals may prove ineffective. Moreover, as our research 

suggests, economic appeals deny people the opportunity to perceive their efforts 
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as being morally-good, which may render them less persuasive. Consequently, the 

frequent use of economic appeals in current environmental campaigns may be 

unwarranted. Biospheric appeals, conversely, allow one to boost a moral self-

concept, regardless of whether pro-environmental behavior is believed to offer 

worthwhile financial benefit. Thus, marketers should consider using biospheric 

over economic appeals to promote pro-environmental behavior because the 

concomitant positive impact on consumers’ self-concept may effect more 

compliance.  
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CHAPTER 6: GENERAL DISCUSSION 

 

Theoretical and practical implications of the main findings 
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Research on the persuasive power of money has focused on money’s 

instrumental function, and thus addressed the question ‘What money does for 

people’. This dissertation, however, analyzed the persuasive effect of money by 

focusing on money’s cognitive effects. In doing so, it addressed the question 

‘What money does to people’. I argued that besides money’s instrumental value 

(i.e., money allows people to buy things), money has specific cognitive effects, 

which ultimately determine whether money will change behavior in the intended 

way. I explored this notion in four empirical chapters. 

First, I argued that the persuasive power of money increases when 

financial incentives involve the prospect of losing, rather than gaining money. 

Specifically, financial incentives can be perceived as involving either the 

opportunity to gain or to lose money, depending on whether rewards involve 

ones own or new money (Chapter 2), and on how rewards are communicated 

(Chapter 3). Second, I argued that the persuasive power of money may be limited 

when the desire to obtain money is perceived to be in conflict with competing 

goals. Specifically, the pursuit of money may be in conflict with the goal to avoid 

taboo trade-offs (viz., trading privacy for money; Chapter 4), and with the goal to 

preserve a moral self-concept (Chapter 5). The main findings of the four 

empirical chapters are presented below, along with their practical and theoretical 

implications. 
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Summary of the main findings 
 

Chapter 2: Does money ownership affect exerted effort? 

An instrumental perspective on money suggests that the persuasive 

power of financial incentives should not depend on the source of rewards (e.g., 

one can purchase the same package of goods or services with money gained in 

the form of a subsidy as with money gained from a tax-cut). Based on loss 

aversion (Kahneman & Tversky, 1979), however, I reasoned that people should 

exert more effort to reclaim money they previously owned than money they 

recently acquired: foregoing ones own money feels more like a loss than 

foregoing recently acquired money, and people are more strongly motivated to 

avoid losses.  

In a scenario experiment, I found that participants were more willing to 

return shopping trolleys to designated places when it contained a previously 

owned (rather than a recently acquired) coin as a deposit. Thus, people exerted 

more effort to reclaim previously owned than recently acquired money. A 

mediation analysis suggested that this effect can (at least partly) be attributed to 

loss aversion: people are strongly motivated to reclaim their own coin because 

failing to regain one’s own coin was perceived as incurring a loss. This suggests 

that the source of reward indeed influences the extent to which financial 

incentives succeed in producing desired behavior. This chapter thus supports the 

notion that the persuasive power of money not only depends on the instrumental 

value of money, but also on how financial prospects are cognitively processed. As 

hypothesized, the persuasive power of money increases when rewards involve the 

prospect of losing, rather than gaining. In the Chapter 3, I tested whether this 

principle can be used to enhance the effects of a real-life financial reward. 
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Chapter 3: Do effects of rewards depend on how they are communicated? 

Following loss aversion, I hypothesized that communication strategy 

should influence whether financial rewards can change behavior. Specifically, 

stressing the financial losses from non-compliance may be a more persuasive 

communication strategy than stressing the financial gains from compliance. I 

examined this hypothesis in a field experiment on driving behavior.  

In collaboration with five Dutch car insurance companies, we tested the 

effects of a Pay-As-You-Drive insurance fee on driving speed. Analyses showed 

that, relative to pre- and post-measurement, as well as to a control group, the 

introduction of this insurance scheme significantly reduced speed violations of 

young drivers, but did not seem to affect travel volume and time at which trips 

were made. It appears the PAYD scheme was especially effective in persuading 

people to engage in behaviors over which they can exert relatively more control 

(viz., driving speed). PAYD appeared to have reduced volitional speeding outside 

rush hours by 14%, which suggests that nationwide implementation of PAYD 

could yield significant safety benefits. Although a financial reward was effective in 

changing behavior, its effectiveness did not depend on how this reward was 

communicated. Counter to our hypotheses, we did not find significant 

differences between the driving behavior of the gain and loss framed incentive 

group.  

 

The scope of loss aversion 

Data from Chapter 2 suggest that loss aversion is relevant in the context 

of money ownership: foregoing one’s coin was perceived as a bigger financial loss 

than foregoing a recently acquired coin, and people indeed exerted more effort to 

reclaim a previously owned coin than a coin they had recently acquired. However, 

we did not find evidence for loss aversion in Chapter 3: stressing the amount of 

money lost through non-compliance in communication did not seem to enhance 

the effects of the reward (a discount on one’s insurance fee).  
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On the surface, it thus appears that the results from Chapter 2 and 3 

contradict each other: In the former I did find evidence of loss aversion, but in 

the latter I did not. However, the results from the two chapters are compatible 

when viewed from a different perspective. The reward presented in Chapter 3 

entailed a discount on drivers’ monthly insurance fees. Thus, the financial 

consequence constituted a reward that participants had not received yet. In other 

words (and in line with the reasoning put forth in Chapter 2), participants may 

never have felt they were actually losing money, but rather that they were forgoing 

free money. This may explain why stressing the financial losses from non-

compliance was no more effective than stressing the financial gains from 

compliance in Chapter 3: irrespective of whether losses or gains were stressed in 

communication, forgoing a discount was not perceived as a true loss. Future 

research could asses whether communication strategy does enhance the effects of 

rewards when financial incentives involve the potential of losing ones own money, 

rather than a discount. 

 

Chapter 4: The price of privacy  

In Chapter 4, I tested whether money can persuade people to disclose 

private information. Psychological reasoning (Altman, 1977) portrays privacy as a 

sacred value, which people are not willing to trade for money. The ‘economics of 

privacy’ (Posner, 1981), conversely, maintains that people will trade personal 

information for monetary gain. 

Data presented in this chapter are compatible with the view that personal 

information is treated as a commodity, and will be sold when the price is right. In 

a series of studies, we asked participants about their attitude towards usage-based 

pricing schemes. In a correlation study, we found that people who expected to 

benefit financially from usage-based pricing rated the scheme as less privacy 

invasive than people who expected to be worse-off financially. In an experimental 

study, we found support for a causal relationship between anticipated financial 
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outcomes and privacy concerns. Providing feedback about positive (rather than 

negative) financial benefits reduced privacy concerns. These results suggest that 

money can persuade people to disclose personal information. In other words, this 

chapter lends support to the idea that privacy is not treated as a sacred value, but 

as a commodity. In sum, despite the fact that privacy is considered a fundamental 

need, it seems money can persuade people to disclose personal information. In 

Chapter 5, I explored whether money can persuade people to engage in pro-

environmental behavior.  

 

Chapter 5: In it for the environment or the money? 

Environmental campaigns typically appeal to the economic benefits of 

pro-environmental behavior (e.g., conserving energy saves money). However, 

compliance with such economic appeals may have an unpleasant cognitive 

consequence: it carries the risk of people seeing themselves as being solely 

preoccupied with money, and this perception may threaten people’s moral self-

concept. Stressing the financial consequences of energy conservation may 

therefore be a less appropriate tool for behavior change than previously thought. 

Biospheric appeals, on the other hand, stress the societal benefits of pro-

environmental conduct (e.g., reduced CO2 emissions). As such, they stimulate 

people to perceive pro-environmental behavior as morally-good conduct, and 

offer a previously unrecognized personal benefit: engaging in pro-environmental 

behavior allows people to feel good about themselves. 

In a set of lab and field experiments, I discovered that biospheric appeals 

were indeed more effective than economic appeals in yielding positive affect and 

promoting pro-environmental behavior (viz., checking the tire pressure of one’s 

vehicle). In fact, results indicate that appealing to money may even prove 

counterproductive: an economic appeal yielded less compliance than a biospheric 

and a neutral control appeal. As such, this chapter offers a novel account of 

persuasion: people may decide to comply with a persuasive appeal based on 
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whether compliance allows them to preserve a moral self-concept. As illustrated 

below, this knowledge may help marketers in designing more effective 

environmental campaigns. 

 

A novel account for the persuasive effect of money 

As discussed in Chapter 5, the desire to maintain a moral self-concept 

may explain why appealing to financial gains in environmental campaigning may 

prove a less effective strategy than commonly thought. I believe this framework 

could also help to understand and predict counterproductive effects of money as 

a persuasive tool in other settings. For example, Gneezy and Rustichini (2000a) 

showed that financial penalties can result in an increase, rather than a decrease in 

rule violations. The payment of a financial penalty, the authors argue, can 

legitimize unethical behavior: by paying a fine, one can obtain the ‘right’ to 

violate. Although I agree with this explanation, the question still remains how 

paying a fine can help legitimize unethical behaviors. Perhaps the desire to 

preserve a moral self-concept (as introduced in Chapter 5) is relevant here as well. 

Before a fine is introduced, people may refrain from violating rules because such 

‘unethical’ behavior may threaten the moral self-concept. The introduction of a 

financial penalty may suppress this process: by paying a fine, people no longer 

consider it morally wrong to violate. Thus, paying a fine may allow people to 

simultaneously fulfill two, otherwise conflicting, goals: benefiting the self (e.g., 

violating a rule can be convenient) and maintaining a moral self-concept. These 

notions may provide an interesting avenue for future research. 

 

The nature of moral motivation 

Recent research (Griskevicius et al., 2010) showed that status motives 

increased the preference for more expensive ‘green’ products when purchases 

were publicly observable. When purchases were made in private, this effect did 

not occur. In other words, participants did not purchase green products because 
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they considered them better products, but because green products allowed people 

to signal their high status to others. This suggests that people will act pro-socially 

only in so far as it can enhance their reputation. Such conclusions fit the literature 

on ‘moral hypocrisy’ that suggests people are more concerned about appearing 

moral to others, than about actually being moral: although people agree that 

offering others the ‘bigger piece of pie’ is the moral thing to do, they actually keep 

the biggest piece of pie for themselves when no one is watching (Batson et al., 

1997; Batson & Thompson, 2001).  

This literature paints a rather pessimistic image of human nature: people 

do not act pro-socially to benefit others and future generations, but only because 

it is instrumental to achieving personal external benefits (e.g., boost ones 

reputation or increase personal wealth). Although the studies reported in this 

thesis did not directly address this issue, their results do portray a more positive 

view on the nature of moral behavior. As illustrated in Chapter 5, people appear 

to ‘feel good’ about acting pro-environmentally for nature’s (rather than their 

own) sake. Furthermore, Chapter 5 shows that in a private setting, people can be 

persuaded to act pro-environmentally solely by stressing the societal benefits of 

moral behavior (viz., appeals stressing reduced CO2 emissions resulted in 

compliance). Sometimes, apparently, people will act pro-socially simply because 

they consider it the ‘right’ or ‘fun’ thing to do. Our results thus fit with the notion 

that people act pro-socially for internal benefits (i.e., out of 'intrinsic' or 'self-

motivation', Pelletier et al., 1998; Ryan & Deci, 2000; Lindenberg, 2001; Moller et 

al., 2006; Geller & Veazie, 2010).  

The results reported in Chapter 5 also point at a specific risk to appealing 

to economic benefits in campaigns: it can prevent people from engaging in ‘moral’ 

behavior. Specifically, I found that stressing the personal financial benefits of pro-

environmental actions reduced, rather than increased the likelihood that people 

engaged in these actions. Thus, rather than displaying moral hypocrisy (Batson et 

al., 1999), participants in our studies showed signs of ‘aversion to immorality’: 
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people may refrain from acting pro-socially to avoid appearing immoral to 

themselves. I intend to examine this intriguing notion in future research. 

 

Practical implications 

 

In four empirical chapters, I examined cognitive factors that determine whether, 

and the extent to which, money can persuade people to act appropriately. 

Together, these chapters offer some new insights into money’s persuasive effects 

that have important implications for policy making. Equipped with this set of 

newly acquired principles, how should interventions (and in particular financial 

instruments) be designed to maximize their persuasive power? 

 

Incentive structure  

Chapter 2 suggests that policy makers can benefit from loss aversion 

when designing financial incentives. I found that foregoing previously owned 

money was perceived as a bigger loss, and thus a stronger disincentive than 

foregoing money that was not owned before. Financial instruments can be 

designed to capitalize on loss aversion. For instance, providing provisional 

rewards before a desired behavior occurs could pose a useful alternative to 

conventional post-behavior rewards: failing to retain a previously owned reward 

may be perceived as a loss, which could be more motivating than failing to attain 

a reward that was not in ones possession before.  

This notion may for example be relevant for pricing measures in traffic. 

Recently, the Dutch government facilitated field experiments to test whether 

financial rewards can persuade drivers to avoid travelling during rush hours 

(Knockaert et al., 2007). Various reward schedules have been employed. In one 

reward schedule, drivers were granted provisional rewards: a specific amount of 

money was deducted from a monthly ‘travel budget’ for each time a participants 

drove during rush hours. As such, drivers may perceive they are losing money by 
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driving during rush hours, which may render this specific reward schedule 

relatively effective. However, whether drivers perceive they are actually losing 

money will depend on how the reward scheme is structured. Having to pay 

money from an actual provisionally endowed travel budget is more likely to feel 

like a loss, and thus more motivating, than when money is deducted from a 

‘virtual’ travel budget that has never been in one’s possession (as was the case 

with the field experiment in Chapter 3).  

In sum, financial instruments may be more effective when they involve 

financial loss, rather than gain. This conclusion also suggests that financial 

penalties may be more effective tools of behavior change than economically 

equivalent financial rewards. However, penalizing undesired behavior has some 

undesired cognitive effects: people may develop a negative attitude towards the 

agent administering the penalty (Geller, 2002), which results in low acceptability 

or even reactance (Brehm, 1966). As such, this further illustrates that the 

persuasive effects of money depends on how money affect people’s cognitions. 

 

Appealing to money or to morality? 

Environmental campaigns often appeal to monetary benefits of pro-

environmental behavior (viz., reduced energy bill), instead of biospheric concerns 

(viz., reduced CO2 emissions). This thesis however suggests that such economic 

appeals may be less effective tools of behavior change than previously thought. 

Many pro-environmental behaviors offer no (e.g., recycling) or limited (e.g., 

checking the tire pressure of ones vehicle) financial gain, which render economic 

appeals less effective from an instrumental perspective. Moreover, as this thesis 

illustrates, using money as a tool of persuasion can have some undesirable 

cognitive effects. Specifically, compliance with economic appeals can be 

perceived as a threat to the moral self-concept, which could even render such 

appeals counterproductive. 
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Considering the limited applicability of money as a tool for persuasion in 

environmental campaigning, what are effective alternatives? Chapter 5 suggests 

that stressing the altruistic and selfless nature of pro-social and, more specifically, 

pro-environmental behavior could prove an effective alternative to promote such 

behavior. This strategy stimulates people to perceive pro-social behavior as 

morally-good conduct, and thus implicitly adds a moral dimension to persuasive 

messages. Counter to the traditional perspective in marketing and policy making, 

such a strategy may actually prove effective in yielding compliance. My research 

showed that appeals that focus on altruistic or biospheric instead of egoistic 

concerns offer a powerful personal benefit: they allow people to believe they are 

selflessly contributing to the welfare of others, which will allow them to feel good 

about themselves. Unlike economic appeals, altruistic appeals are quite versatile in 

their application: they could motivate pro-social actions irrespective of whether 

pro-social behavior is financially rewarding. 

 

Conclusion 

 

In sum, the research contained in this dissertation demonstrates that money can 

be both conducive (Chapters 2, 3 and 4) and counterproductive (Chapter 5) to 

the goal of promoting desired behavior. In the words of Pink Floyd, money is a 

powerful incentive and reinforcer, (“Money, it's a gas. Grab that cash with both 

hands and make a stash”), but the pursuit of money can be perceived as morally 

questionable conduct, which may limit the persuasive power of money (“Money, 

so they say, is the root of all evil today”). Ultimately, the effects of money will 

depend on their cognitive consequences. When trying to understand the effects 

of financial interventions, policy makers should therefore not only consider 

money’s instrumental effects, but also consider what money does to people. 
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APPENDICES 

Appendix 1. Flyers used in Study 2 of Chapter 5 

 

 

Control appeal 

Economic appeal 

Biospheric appeal 
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 Appendix 2. Sandwich board signs used in Study 4 of Chapter 5 
 
 
 
 

             

 

Economic appeal Biospheric appeal 

Control appeal 
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DUTCH SUMMARY 

Nederlandse samenvatting 
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De overtuigingskracht van geld 

 

Veel maatschappelijke problemen, zoals klimaatverandering en 

verkeersongelukken, zijn het gevolg van keuzes van individuen. We gebruiken 

meer en meer energie en overtreden de toegestane snelheid waar dat kan, met alle 

gevolgen van dien. De oplossing voor deze problemen ligt logischerwijs bij het 

veranderen van individueel gedrag (Lehman & Geller, 2004; Frantz & Mayer, 

2009; Allcott & Mullainathan, 2010). De vraag is: hoe kunnen mensen 

gemotiveerd worden hun gedrag aan te passen?  

Geld is waarschijnlijk een van de meest universele en krachtige bronnen 

van motivatie (Lea & Webley, 2006) en lijkt daarmee een voor de hand liggend 

instrument om gedrag te veranderen (Stern, 1999; Volpp et al., 2008; Kazdin, 

2009). Maak gewenst gedrag financieel aantrekkelijk (bijvoorbeeld door middel 

van beloningen en subsidies) en ongewenst gedrag duurder (bijvoorbeeld door 

middel van boetes en belastingen), zo is de redenatie, en gedrag zal in de 

gewenste richting veranderen. Maar is het echt zo gemakkelijk? Gaan mensen 

hun autogebruik verminderen wanneer de kilometerheffing wordt ingevoerd? 

Gaan mensen minder energie gebruiken wanneer ze horen hoeveel geld ze 

daarmee kunnen besparen? Ik betoog in dit proefschrift dat de overtuigingskracht 

van geld afhangt van de vraag wat geld met mensen doet.  

 

Wat geld met mensen doet 

Onderzoek laat zien dat geld motiverend kan zijn en dat financiële 

prikkels effectief kunnen zijn om gedrag te veranderen. Financiële beloningen 

blijken bijvoorbeeld een effectieve manier om mensen met overgewicht te 

motiveren om af te vallen (Volpp et al., 2008). Geld leidt echter lang niet altijd tot 

het gewenste gedrag (Bonner et al., 2000). Er zijn zelfs studies die laten zien dat 

geld averechts kan werken. Boetes kunnen bijvoorbeeld het ongewenste 
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cognitieve effect hebben dat mensen zich gevrijwaard voelen van de morele 

verplichting om zich ‘goed’ te gedragen: door de boete te betalen hebben ze het 

‘recht’ gekocht om regels of normen te kunnen overtreden (Gneezy & Rustichini, 

2000a). Geld ‘doet’ wat met mensen. Met andere woorden, het effect van geld op 

gedrag hangt niet alleen af van de economische waarde van geld, maar ook van de 

cognitieve consequenties van geld.  

 

Financiële vooruitzichten worden als winst of verlies ervaren 

Volgens de Prospect Theory (Kahneman & Tversky, 1979) vertonen 

mensen verliesaversie in hun keuzegedrag: de mogelijkheid van financieel verlies 

weegt zwaarder in beslissingen dan de mogelijkheid van financieel gewin. Dit 

principe suggereert dat toekomstige financiële verliezen meer invloed op gedrag 

hebben dan toekomstige financiële winsten. De voorspelling is daarom dat 

financiële interventies effectiever zijn wanneer ze de mogelijkheid van financiële 

verliezen in plaats van winsten behelzen. Dit heb ik onderzocht in twee empirische 

hoofdstukken. 

 

Hoofdstuk 2: Met gelijke munt betalen? 

Volgens klassieke economische theorieën moet de bron van financiële 

beloning (of het nu teruggave van je ‘eigen’ geld is via belastingteruggave, of het 

krijgen van ‘nieuw’ geld via subsidies) geen invloed hebben op de mate waarin 

beloningen motiverend zijn. Ik betoogde echter dat de bron van beloning bepaalt 

hoe financiële vooruitzichten cognitief worden verwerkt, en daarmee hoe 

motiverend geld is. Het opgeven van geld dat je eerder in bezit hebt gehad kan 

bijvoorbeeld worden ervaren als verlies, terwijl het opgeven van geld dat je nog 

niet in je bezit hebt gehad wordt ervaren als het mislopen van winst. Volgens 

verliesaversie zijn mensen sterker gemotiveerd om verliezen te vermijden dan om 

winsten te behalen. Mijn hypothese was daarom dat mensen relatief veel moeite 

willen doen om geld terug te krijgen dat dat ze eerder in hun bezit hebben gehad. 
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De resultaten van een scenario experiment ondersteunen deze 

hypothese: deelnemers deden meer moeite om een euromunt terug te krijgen die 

ze al langer op zak hadden dan voor een euromunt die ze zojuist hadden 

gevonden. De economische waarde van de munt was hetzelfde in beide situaties. 

Het verschil zat hem echter in de cognitieve effecten van het geld. In het geval 

van de ‘eigen’ munt werd het niet terugkrijgen van de munt als verlies ervaren, 

waardoor mensen gemotiveerder waren om de euromunt terug te krijgen. In het 

geval van de ‘gratis’ munt ervoeren mensen dit minder als verlies, waardoor ze 

minder gemotiveerd waren om de euromunt terug te krijgen. Dit suggereert 

tevens dat financiële beloningen mogelijk effectiever zijn wanneer ze de 

mogelijkheid van financiële verliezen behelzen. Hoofdstuk 3 beschrijft een 

onderzoek waarin dit principe in het veld wordt getest. 

 

Hoofdstuk 3: Een beloning voor veilig rijgedrag 

Volgens verliesaversie raken mensen meer gemotiveerd door het 

vermijden van verlies dan door het nastreven van winst. Mijn hypothese was 

daarom dat het effect van financiële beloningen afhangt van hoe beloningen 

worden gecommuniceerd. Het benadrukken van het geld dat men is misgelopen zou 

daarom een effectievere communicatiestrategie kunnen zijn dan het benadrukken 

van het geld dat men heeft verdiend. Deze hypothese heb ik onderzocht in de 

context van een veldexperiment waar we het effect van Verzekeren per 

Kilometer op rijgedrag hebben getoetst. In het kader van dit onderzoek konden 

150 jongeren een financiële beloning verdienen door veilig te rijden. Door zich 

aan de toegestane snelheid te houden, minder kilometers af te leggen, en door 

niet op gevaarlijke tijdstippen te rijden (’s nachts in het weekend), konden ze een 

korting van maximaal 50 euro per maand op hun verzekeringspremie verdienen. 

Uit het onderzoek bleek dat deze beloning effectief is om snelheidsovertredingen 

terug te dringen. Bewuste snelheidsovertredingen namen onder invloed van de 
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financiële beloning met ongeveer 14% af. Er is echter geen effect op kilometrage 

en tijdstip van rijden aangetoond.  

De hypothese dat communicatiestrategie de overtuigingskracht van de 

beloning beïnvloedt werd niet bevestigd. De groep deelnemers die te horen kreeg 

hoeveel beloning ze waren misgelopen paste hun snelheid ongeveer evenveel aan als 

de groep deelnemers die te horen kreeg hoeveel beloning ze hadden gewonnen. Met 

andere woorden, hoewel in er in hoofdstuk 2 bewijs voor verliesaversie is 

gevonden (mensen deden meer moeite voor hun ‘eigen’ munt dan voor een munt 

die ze niet eerder in bezit hadden gehad), blijft ondersteuning voor verliesaversie 

in hoofdstuk 3 uit. Een mogelijke verklaring hiervoor is dat er in hoofdstuk 3 

geen sprake is van ‘eigen’ geld, maar van geld dat ze nog niet in bezit hadden 

gehad: korting. Wellicht voelt het mislopen van een korting niet als verlies, 

ongeacht de methode waarop dit gecommuniceerd wordt. 

 

Het streven naar geld kan botsen met conflicterende motieven 

Geld kan effectief zijn om gedrag te veranderen wanneer mensen 

gemotiveerd zijn om geld te verdienen. Er zijn echter veel situaties waarin het 

streven naar meer geld conflicteert met andere doelen, zoals het doel om je goed 

te voelen, en het doel om je gepast te gedragen (Lindenberg & Steg, 2007). 

Financiële compensatie eisen voor het doneren van bloed wordt bijvoorbeeld 

gezien als onfatsoenlijk (Kretzmann, 1992). Financiële prikkels zijn wellicht 

minder effectief wanneer het streven naar geld in conflict is met het persoonlijke 

doel om je gepast te gedragen of het doel om je goed te voelen. Dit suggereert dat 

geld in sommige gevallen niet effectief is om gedragsverandering te 

bewerkstelligen. Deze hypothese heb ik onderzocht in de laatste twee empirische 

hoofdstukken. 
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Hoofdstuk 4: Is privacy te koop?  

Volgens klassieke psychologische theorieën (Altman, 1977) is privacy een 

fundamentele menselijke behoefte en daarmee uitgesloten van markttransacties: 

‘fatsoenlijke’ mensen zullen hun persoonlijke informatie niet verkopen voor geld. 

Dit suggereert dat geld mensen niet kan overtuigen om persoonlijke informatie 

vrij te geven. Volgens economische theorieën (Posner, 1981) is persoonlijke 

informatie echter handelswaar, en zullen mensen bereid zijn om persoonlijke 

informatie op te geven voor de juiste prijs.  

In deze studie is de ‘prijs’ van privacy onderzocht. Is privacy te koop? 

Om deze vraag te beantwoorden is onderzoek gedaan naar privacygevoelens 

omtrent prijsbeleid in verkeer en energiegebruik. Vaak worden moderne 

registratietechnieken (zoals GPS-technologie in het geval van een 

kilometerheffing en smart meters in het geval van energiebeleid) ingezet om 

individueel gebruik te kunnen meten. Het registreren van individueel gedrag stuit 

echter op veel verzet: mensen claimen bijvoorbeeld dat het registreren van het 

rijgedrag in het kader van de kilometerheffing een onacceptabele inbreuk op hun 

privacy is (DutchNews.nl, 2009).  

Vanuit consumentenonderzoek (denk bijvoorbeeld aan klantenkaarten 

bij supermarkten) is echter bekend dat mensen bereid zijn hun privacy op te 

geven wanneer ze voldoende financieel worden gecompenseerd. Dit suggereert 

dat privacy bezwaren zouden moeten afnemen naarmate mensen meer positieve 

financiele consequenties verwachten ten gevolge van implementatie van het 

prijsbeleid. In een aantal vragenlijstonderzoeken heb ik gevonden dat 

privacybezwaren omtrent prijsbeleid inderdaad samenhangen met financiële 

consequenties: mensen die verwachtten financieel slechter af te zijn door de 

invoering van prijsbeleid gaven aan zich meer zorgen te maken over hun privacy 

dan mensen die juist verwachtten beter af te zijn. Experimenteel onderzoek 

suggereerde dat er sprake is van een causaal verband: wanneer deelnemers te 

horen kregen dat prijsbeleid hun financiële voordelen zou opleveren, vonden ze 
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prijsbeleid een minder grote bedreiging voor hun privacy dan wanneer ze te 

horen kregen dat prijsbeleid juist financiële nadelen zou hebben.  

 

Hoofdstuk 5: Geld als argument kan averechts werken 

Veel milieucampagnes zijn gebaseerd op de aanname dat economische 

boodschappen (‘Energiebesparend gedrag levert geld op’) beter werken dan 

altruïstische boodschappen (‘Energiebesparend gedrag vermindert de uitstoot van 

CO2). De gedachte hierachter is dat mensen meer gemotiveerd raken door 

persoonlijke voordelen, dan door maatschappelijke voordelen (Geller et al., 

1982). Hierbij wordt echter voorbijgegaan aan het feit dat altruïstische 

boodschappen een positief cognitief effect kunnen hebben. Door energie te 

besparen met als doel toekomstige generaties te helpen, kunnen mensen zichzelf 

zien als moreel goede personen. Economische boodschappen hebben niet dit 

positieve cognitieve effect en kunnen in sommige gevallen zelfs het omgekeerde 

effect hebben: je laten overtuigen door een economische boodschap kan 

impliceren dat je iemand bent die ‘op de centen zit’, wat het handelen naar 

aanleiding van een economische boodschap onaantrekkelijk maakt. Mijn 

hypothese was daarom dat mensen een positiever gevoel zullen hebben bij 

altruïstische dan bij economische boodschappen en dat altruïstische 

boodschappen in bepaalde gevallen zelfs effectiever kunnen zijn dan 

economische boodschappen.  

Deze hypothese is onderzocht in een aantal lab- en veldexperimenten. 

Deelnemers ervoeren het inderdaad als prettiger wanneer zij overtuigd werden 

door een altruïstische boodschap dan door een economische boodschap. 

Daarnaast bleek dat een economische boodschap soms zelfs averechts kan 

werken in pogingen om gedrag te veranderen. Appelleren aan de financiële 

voordelen van het controleren van bandenspanning (“Do you care about your 

finances? Get a free tire check!”) bleek bijvoorbeeld minder overtuigend te zijn 

dan een altruïstische of controleboodschap (respectievelijk “Do you care about 
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the environment? Get a free tire check!” en “Get a free tire check!”). Met andere 

woorden, appelleren aan de financiële voordelen van milieuvriendelijk gedrag is 

wellicht minder effectief dan algemeen wordt aangenomen in milieucampagnes. 

Altruïstische boodschappen zijn waarschijnlijk juist effectiever dan eerder 

gedacht. Zulke boodschappen stellen mensen namelijk in staat om zich goed te 

voelen over hun gedrag, wat motiverend kan werken. 

 

Praktische implicaties 

In vier hoofdstukken heb ik de overtuigingkracht van geld onderzocht. 

Wat betekenen de resultaten van dit onderzoek voor het ontwikkelen van 

effectieve interventies om veilig en milieuvriendelijk gedrag te bevorderen? 

De resultaten van hoofdstuk 2 suggereren dat mensen relatief veel 

moeite willen doen om financiële verliezen te vermijden. Beleidsmakers kunnen 

van dit principe gebruik maken bij het ontwerpen van prijsmaatregelen. Ze 

kunnen bijvoorbeeld beloningschema’s ontwerpen waarin mensen voorlopige 

beloningen krijgen uitgekeerd voor gewenst gedrag, waarbij die beloningen weer 

moeten worden ingeleverd op het moment dat iemand ongewenst gedrag 

vertoont. Via dit beloningsschema wordt geanticipeerd op het principe van 

verliesaversie: het terug moeten geven van een ontvangen beloning wordt ervaren 

als verlies, en dit is motiverend. Deze specifieke beloningsstructuur is wellicht 

effectiever dan de ‘standaard’ beloningsstructuur, waarin een beloning pas wordt 

uitgekeerd op het moment dat het gewenste gedrag wordt vertoont, en er feitelijk 

dus nooit sprake is van het verliezen van geld.  

Een recente lijn in sociaal-psychologisch onderzoek suggereert dat 

mensen vooral geïnteresseerd zijn in moreel overkomen op anderen in plaats van 

daadwerkelijk moreel te zijn (Batson et al., 1997; Batson & Thompson, 2001; 

Griskevicius et al., 2010). Hiermee wordt een vrij pessimistisch mensbeeld 

voorgesteld: pro-sociaal gedrag kan alleen bevorderd worden door in te spelen op 

externe motieven, zoals de behoefte aan status en financieel gewin. Dit 
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proefschrift nuanceert dit beeld en suggereert dat mensen in sommige gevallen 

moreel gedrag laten zien zonder dat er externe voordelen aan vast zitten. Het 

vertonen van goed gedrag vanuit altruïstisch in plaats van financieel oogpunt kan 

namelijk een prettig gevoel opleveren. Deze analyse plaatst een kanttekening bij 

de veelgebruikte strategie in milieucampagnes om de financiële voordelen van 

milieuvriendelijk gedrag te benadrukken. Wellicht is het verstandiger om in 

bepaalde gevallen het altruïstische karakter van milieuvriendelijk gedrag te 

benadrukken: deze strategie staat mensen toe om zich goed te voelen over hun 

gedrag en kan hen daarmee motiveren om hun gedrag aan te passen.  

 

Conclusie 

In dit proefschrift is het idee onderzocht dat de overtuigingskracht van 

geld afhankelijk is van wat geld met mensen doet. Mijn onderzoek laat zien dat 

financiële prikkels de kans op gewenst gedrag kunnen vergroten (Hoofdstukken 

2, 3 en 4) maar ook averechts kunnen werken (Hoofdstuk 5), afhankelijk van hoe 

geld mensen beïnvloedt op cognitief niveau. Twee aspecten zijn consequent naar 

voren gekomen. In de eerste plaats worden financiële vooruitzichten (zoals 

beloningen en boetes) door mensen geïnterpreteerd als winst of verlies. 

Financiële prikkels zijn effectiever als ze een mogelijkheid tot het verliezen van 

geld impliceren. In de tweede plaats kan het nastreven van financieel gewin 

conflicteren met andere doelen (bijvoorbeeld het doel om je gepast te gedragen), 

waardoor de overtuigingskracht van geld vermindert en appelleren aan financieel 

gewin zelfs averechts kan werken. Dit suggereert dat beleidsmakers er goed aan 

doen om bij de ontwikkeling van beleid rekening te houden met de cognitieve 

effecten van geld. In de woorden van Pink Floyd, geld kan motiverend zijn 

(“Money, it's a gas. Grab that cash with both hands and make a stash.”), maar de 

daadwerkelijke overtuigingskracht van geld hangt af van hoe geld inspeelt op 

cognitieve factoren (“Money, so they say, is the root of all evil today.”). 
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