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CHAPTER 1: GENERAL INTRODUCTION 
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Let’s start this PhD thesis, the way a regular week might start: it’s Monday 

morning 7:00 AM and the alarm goes off. You might snooze your way in bed for 

15 minutes. Then you finally get out of bed and take a nice, warm shower. 

Afterwards, you make some coffee, and savor this moment because you know 

the coffee at the office is horrible. While preparing breakfast, you notice that you 

find it a bit too cold in the living room, so you turn up the thermostat. Then you 

watch some television to check the news, check the latest sports scores and 

things like that. Before you know it, it’s time to go to work, but before you cycle 

to work, you walk and bring all your used paper to the recycling bin a block away 

from where you live. 

          As illustrated by this hypothetical start of the day, even in just the first few 

hours of a regular day, people make a multitude of decisions that have a direct 

effect on environmental quality, even though this is not always directly visible 

and/or they might not always be aware of it. How long and how warm do you 

shower? How high do you set the thermostat? Do you recycle used paper or just 

throw the used paper in your regular trash bin? Do you cycle to work or go by 

car? These are all questions concerning actions that can occur in the life of many 

people on an everyday basis. Such instances of environmental decision-making 

change the availability of materials or energy from the environment and alter the 

structure and dynamics of ecosystems or the biosphere (cf. Stern, 2000). In some 

cases, environmental decision-making leads people to behave in ways that 

minimize the negative impact on the environment, or even benefit the 

environment. Such behaviors can be labeled as pro-environmental behaviors 

(Steg & Vlek, 2009).  

          The impact of human behavior on the occurrence of environmental 

problems is being increasingly recognized (IPCC, 2007). Climate change arises, 

polar caps are melting and the life of various animal species is threatened as a 

result of environmental pollution. The impact of human behavior on the 

environment grows even more so due to an exponential growth spurt of the total 
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population on Earth over the years – 7.2 billion people and counting – and the 

overall growth in welfare. These two types of growth in terms of welfare and 

population make it crucial that people start making more environmentally-

friendly decisions in their lives, to decrease the detrimental impact of human 

behavior on the environment.  

          In order to stimulate people to act more environmentally-friendly, we need 

to gain a more thorough understanding of what drives people’s environmental 

decision-making. Such knowledge can in a later phase be applied to design 

interventions to maximize the effectiveness of initiatives promoting pro-

environmental behavior. So which factors affect people’s environmental decision-

making?  

 

Calculated environmental decision-making  

The majority of research on people’s motivation to act environmentally-friendly 

has focused on cognitions (Vining & Ebreo, 2002) – mental processes which 

involve thinking and reasoning. This is rooted in the assumption that people act 

as reasoned, calculating human beings when making environmental decisions. 

Examples are the application of the theory of planned behavior (e.g. Harland, 

Staats, & Wilke, 1999; Kaiser, Wolfing, & Fuhrer, 1999), or the norm activation 

model (e.g. De Groot & Steg, 2009) to explain pro-environmental behavior. 

Another example is the provision of feedback to instigate environmentally-

friendly actions by bolstering people’s attitudes or efficacy towards pro-

environmental actions (e.g. Schultz, 1999). Similarly, initiatives from policy 

makers and practitioners to promote pro-environmental behavior are often based 

on the premise that people decide whether to act environmentally-friendly in a 

reasoned and calculating way. Consequently, people are assumed to act 

environmentally-friendly if they consider this to be worth the effort (Dogan, 

Bolderdijk, & Steg, 2014). Examples include environmental campaigns that stress 

the negative environmental impact of littering, government subsidies to install 
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solar panels, or the provision of energy labels on appliances to inform people 

about the energy efficiency of these appliances. If people indeed make calculated 

environmental decisions, they should be more motivated to act in a pro-

environmental manner when they anticipate it would for instance save them 

more money or when they learn that certain actions are better for the 

environment. But do people always make environmental decisions in such a 

calculating way? 

 

Environmental decision-making based on feelings 

While approaches appealing to people’s calculations have had some success in 

explaining and instigating pro-environmental behavior, this has not always been 

the case. For instance, the provision of feedback has not always been effective in 

encouraging people to act more environmentally-friendly (see for a review 

Fischer, 2008), suggesting that a change in people’s cognitions or perceived 

efficacy towards pro-environmental actions is not necessarily sufficient to make 

people behave in more pro-environmental ways.  

          Some scholars proposed other factors to explain and instigate pro-

environmental behavior, most notably the role of people’s feelings (Vining & 

Ebreo, 2002). Feelings are generally described as the subjective experience of 

emotions (e.g. Barrett, Mesquita, Ochsner, & Gross, 2007; Fox, 2008). When a 

person is said to feel something, he or she is in fact experiencing emotions. So 

when feelings are discussed throughout this PhD thesis, it is implied that a person 

is experiencing emotions. Yet, the role of feelings in environmental decision-

making has rarely been studied. This is surprising, considering the bulk of 

psychological literature suggesting that overall, people’s decisions are often based 

on feelings. Feelings can affect decisions without any form of reasoning preluding 

the decisions (Zajonc, 1980). Consequently, decision-making based on feelings 

often occurs through a relatively fast, more automatic process (e.g. Kahneman, 

2003; Slovic, Finucane, Peters, & MacGregor, 2007), suggesting that people do 
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not have to elaborate that much when they make decisions based on feelings. 

Finucane and colleagues (2000) proposed that representations of objects and 

events are tagged with a certain degree of feelings in people’s minds. People can 

use these feelings as a cue when making decisions, which is also known as the use 

of the affect heuristic (Finucane, Alhakami, Slovic, & Johnson, 2000). 

Consequently, people can prefer objects and events that give them a positive 

feeling over objects and events that give them a less positive feeling, or even 

negative feeling, which guides their decision-making. Relying on feelings is a 

relatively efficient way of decision-making, as it helps people to save resources – 

for instance time and mental effort – that can be used for other purposes (Slovic, 

Finucane, Peters, & MacGregor, 2005).  

          People generally lack the cognitive resources to make calculated decisions 

over and again. Just think about all the times where you are in a hurry or have to 

deal with multiple tasks at the same time. This might be the case when going to a 

supermarket where you might not only be in a hurry, but also have to deal with 

many choices per product category, many discount offers, and all this while 

talking to your partner who came with you for the grocery shopping. In such 

instances, making decisions based on feelings can be functional in the sense that 

it can help people to make faster decisions (Slovic, Finucane, Peters, & 

MacGregor, 2007), because less elaboration is needed compared to situations 

where decisions are based on calculations. In fact, a growing body of literature 

suggests that the main function of people’s reasoning is not to decide what to do, 

but rather to generate post-hoc explanations for their decisions (Mercier & 

Sperber, 2011). Particularly when people make decisions in the moral domain, the 

decision itself is often based on feelings (Haidt, 2001): acting morally can make 

people feel good about themselves, a phenomenon that is also known as feeling a 

warm-glow (Andreoni, 1990; 1995), while feeling bad about oneself after not 

acting in a moral manner can lead to people feeling a so-called cold-prickle 

(Andreoni, 1995). 
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          Existing research indicates that feelings can play a role in people’s 

environmental decision-making. This has particularly been demonstrated in risk 

perception research. The environmental decisions that people make can involve 

risk protecting actions such as protecting oneself from heat waves, which can 

undermine people’s health (Levefre et al., 2015), or the risk of flooding (Zaalberg, 

Midden, Meijnders, & Calley, 2009). Feelings have been shown to play a role in 

how people perceive those risks and people’s likelihood of engaging in risk 

protecting behavior (Levefre et al., 2015; Zaalberg, Midden, Meijnders, & Calley, 

2009). In this PhD thesis I aim to build on these indications that feelings can play 

a role in environmental decision-making, using a somewhat different scope than 

the risk perception domain. I will look at how feelings can play a role in 

environmental decision-making as a result of the implications for people’s self-

concept. I test the notion that pro-environmental actions can potentially benefit 

people in the sense that they derive a positive self-signal from their actions. 

Consequently, I will not exclusively look at benefits and risks in terms of the 

environmental impact of people’s environmental decision-making, but 

particularly in terms of how such decisions affect people’s self-concept and how 

they will subsequently feel about themselves.  

          The starting point for this reasoning lies in the premise that pro-

environmental behavior is often regarded as moral behavior, as others in both 

present and future generations, nature and the environment benefit from it at 

some personal expense (e.g. De Groot & Steg, 2009). Because of the moral 

connotation of pro-environmental behavior, environmental actions can serve as a 

self-signal for people, thus having implications for people’s self-concept (Van der 

Werff, Steg, & Keizer, 2013). It has been suggested that such implications to the 

self-concept as a result of environmental actions can affect how people will feel 

about themselves (e.g. Bolderdijk et al., 2013). Consequently, feelings might help 

to explain people’s environmental decision-making, because such decision-

making is regarded as moral and therefore has implications for people’s self-
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concept. However, studies that systematically study the role of feelings in 

explaining people’s environmental decision-making are still rare. I aim to fill this 

gap in this PhD thesis.  

 

This PhD thesis 

In this PhD thesis, I reason that people’s environmental decision-making is not 

always as calculating as is assumed to be the case. Conversely, I argue that feelings 

can play an important, as yet not fully recognized, role in explaining why people 

decide to act environmentally-friendly. Specifically, I argue that because of its 

moral connotation, environmental decision-making has implications for people’s 

self-concept, which can in turn affect how people feel about themselves. 

 

 

 

 

 

 

 

 

 

Figure 1 Conceptual model tested in this PhD thesis 

 

          The reasoning that is shortly outlined above (see also Figure 1), is tested 

step-by-step in three empirical chapters in which I explore to what extent feelings 

can lead to a better understanding of environmentally-friendly actions, and why 

this would be the case. More specifically, I will first examine to what extent 

environmental decision-making is not only a matter of people being calculating, 

but whether anticipated feelings also affect how likely it is that people will act 

environmentally-friendly (Chapter 2). Subsequently, I examine to what extent 
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feelings that are a result of people’s previous environmental decision-making 

have an effect on their environmental decision-making in the near future 

(Chapter 3). After determining to what extent feelings can affect people’s 

environmental decision-making, I aim to gain more insights into why such 

feelings are elicited. I reason that feelings are elicited because environmental 

decisions can serve as a self-signal, thus having implications for people’s self-

concept. In this respect, particularly the experience of self-related emotions is 

relevant. To get an indication of the role that people’s self-concept plays in 

eliciting feelings, I examine whether stronger self-related emotions are 

experienced under conditions where environmental decision-making should have 

more implications for the self-concept (Chapter 3). Chapter 4 builds on Chapter 

3 by directly testing to what extent the strength of the self-signal that people 

derive out of their environmental actions affects how people feel about 

themselves. Specifically, I explore to what extent acting environmentally-friendly 

can be experienced as intrinsically rewarding, which would be visible in people 

deriving a positive self-signal out of acting environmentally-friendly. Deriving a 

positive self-signal in turn can affect how people feel about themselves as a result 

of their environmental actions, which can lead to a literal warm-glow as reflected 

in a higher ambient temperature perception (Chapter 4).  

          Please note that in the conceptual model as it is presented in Figure 1, 

feelings can be seen both as an outcome variable and a process variable. In as far 

as environmental decision-making serves as a self-signal, such decisions can elicit 

feelings (outcome variable). But when looking at the model holistically, it can be 

seen that feelings are expected to be part of the underlying process explaining 

future environmental decision-making as well, as people may anticipate feelings 

when making environmental decisions. 
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Environmental decision-making: guided by calculations or feelings?  

As previously stated, the majority of the research focusing on people’s motivation 

to act environmentally-friendly has focused on people’s cognitions (Vining & 

Ebreo, 2002), based on the premise that people’s decisions regarding whether to 

act in a pro-environmental manner are made in a reasoned and calculating way. 

One implication of this premise is that the value that people place on a particular 

action should be mainly based on the amount of (tangible) benefits resulting from 

engaging in that action, rather than on how an action would make people feel. 

Hsee and colleagues (2005) call this the “valuation by calculation” mechanism. 

Here, the larger the benefits are perceived to be (like larger monetary savings) 

relative to the costs of an action, the more value people place on the action, 

which should make it more likely that people will adopt the action. This 

mechanism is based on traditional economic theory, where “more is better” 

because larger (tangible) benefits of the action increase the utility of the action 

(Hsee, Rottenstreich, & Xiao, 2005). When larger benefits are perceived, it would 

be a calculating move to adopt the action, or at least make it more likely that the 

action is adopted.  

          This “valuation by calculation” mechanism suggests that people follow a 

reasoned process to make their decisions, as people will likely need at least some 

degree of elaboration on the perceived quantity of the prospected benefits of an 

action: “Do I find these benefits a lot of very little? Is this worth the effort?”. To 

get an empirical indication of the degree of this elaboration, I examine whether 

the “valuation by calculation” mechanism affects environmental decision-making 

via the extent to which people find it worth the effort to act environmentally-

friendly. I expect that the higher the perceived benefits are relative to the 

perceived costs, the more worth the effort people will find these actions, which in 

turn affects the likelihood of people acting in a pro-environmental manner 

(Dogan, Bolderdijk, & Steg, 2014). A determination of how worth the effort an 
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action is necessitates elaboration as people need to weigh the benefits of an 

action to the costs of this action.  

          Hsee and Rottenstreich (2004) however identified a second valuation 

mechanism called “valuation by feeling”. In this case, how much value people 

place on a certain action is particularly driven by how they (expect to) feel about 

that action. The stronger these anticipated positive feelings are, the more likely it 

is that people will actually engage in that action. Research has suggested that 

when decision-making is based on feelings, decisions can be made both with and 

without elaboration (e.g. Bechara, Damasio, & Damasio, 2000; Kahneman, 2003; 

Slovic, Finucane, Peters, & MacGregor, 2007). The mechanisms of “valuation by 

calculation” and “valuation by feeling” are conceptually related to dual process 

theories which posit that System 1 processes are mostly intuitive and automatic, 

while System 2 processes are more reflective and controlled (Evans, 2003; 

Kahneman & Frederick, 2002). The affective basis of the mechanism of 

“valuation by feeling” can be seen as a source that leads to people engaging in a 

System 1 process when making decisions, as the feelings can act as a heuristic 

(Finucane et al. 2000). On the other hand, “valuation by calculation” requires 

some form of reasoning and elaboration and would therefore involve System 2 

processes, as it involves a certain degree of reflection. 

          I argue that the prospect of people feeling good about themselves when 

acting environmentally-friendly can affect their environmental decision-making as 

well, particularly given the moral connotation of pro-environmental behavior (De 

Groot & Steg, 2009). Even though it is not always inherently pleasurable to act 

environmentally-friendly (for instance when showering shorter and/or colder, 

which is good for the environment, but not inherently pleasurable to do), people 

can expect to feel good about acting in such a way because they may perceive it as 

the right thing to do. This reasoning is based on the premise that when people 

make decisions that carry a moral connotation, such decision-making is usually 

based on feelings (Haidt, 2001). The prospect of positive feelings that can be 
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achieved as a result of doing the right thing, by acting environmentally-friendly, 

can motivate people to engage in such actions (Lindenberg, 2001).  

         The reasoning above implies that pro-environmental actions cannot only be 

promoted by appealing to people’s calculations, but also by appealing to how 

good people will expect to feel when acting environmentally-friendly. Appealing 

to the mechanism of “valuation by feeling” instead of “valuation by calculation” 

to encourage certain actions might be especially fruitful when the tangible 

benefits of the relevant actions are relatively low or even absent. Notably, the 

latter is often the case when it comes to pro-environmental behavior, as acting in 

more environmentally-friendly ways generally leads to little or even no tangible 

benefits such as monetary savings and because acting in environmentally-friendly 

ways can be costly (Steg et al., 2014). Consequently, appealing to people’s 

calculations might not be particularly fruitful when attempting to get people to 

act more environmentally-friendly, as in many cases people will likely perceive the 

prospected (tangible) benefits of pro-environmental actions to be relatively low  

(Bolderdijk & Steg, 2014).  

          In sum, Chapter 2 aims to examine to what extent people’s environmental 

decision-making is based on people’s feelings, as opposed to their calculations. So 

far, the effect of anticipated positive feelings on environmental decision-making 

relative to the effect that people’s calculations have on this decision-making has 

not been tested. I test the hypothesis that in addition to the effect of “valuation 

by calculation”, anticipated positive feelings can affect people’s environmental 

decision-making, thus testing whether the mechanism of “valuation by feeling” 

can also affect how likely it is that people will decide to act environmentally-

friendly. With this design, I can also compare the strength of the effect of 

“valuation by feeling” to the effect of “valuation by calculation” on people’s 

environmental decision-making, to get an indication of which valuation 

mechanism more strongly affects people’s environmental decision-making. I also 

examine whether making environmental decisions requires elaboration, by 
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examining whether decisions are preceded by an assessment of the perceived 

worthiness of environmental actions.  

          I first look at the effect on people’s environmental decision-making of how 

people expect to feel when making pro-environmental choices (Chapter 2). But 

feelings can of course also be elicited after people previously engaged in 

environmental behavior. To what extent might these feelings have an effect on 

people’s subsequent environmental decision-making? Hsee and colleagues (2005) 

did not make a specific distinction between the effect of how people expect to 

feel or how people actually feel on people’s decision-making, thus both types of 

feelings might be relevant in people’s decision-making via the mechanism of 

“valuation of feeling”. In Chapter 3, I look at the extent to which feelings that are 

a result of people’s previous environmental actions have an effect on their 

environmental actions in the near future. This way I can explore the extent to 

which how people expect to feel and how people actually feel as a result of 

previous environmental actions affect their future environmental decision-

making. 

 

The self-signal of pro-environmental actions eliciting feelings 

After first establishing the extent to which feelings affect people’s environmental 

decision-making, the next step in this PhD thesis is to focus more on the 

underlying process of why this is the case. Where do these feelings arise from? In 

Chapter 3, I propose that people’s environmental actions have implications for 

their self-concept, which subsequently affects how people feel about themselves. 

In this respect, I expect that specifically self-related emotions are elicited, which 

are emotions that are experienced because people’s self-concept is affected. More 

specifically, given that pro-environmental behavior carries a moral connotation, 

this suggests that people can be motivated to act environmentally-friendly, 

because such actions reflect that they do the right thing, which can serve as a 

positive self-signal (Van der Werff, Keizer, & Steg, 2013). When people feel good 
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about themselves because their self-concept is boosted, they could particularly 

experience the self-related emotion of pride (Ben-Ze'ev, 2001). Alternatively, 

when people feel bad about themselves because their self-concept is threatened, 

they may particularly experience the self-related emotion of discomfort (Elliot & 

Devine, 1994).  

          I use multiple research designs in order to provide a more complete picture 

of the theoretical account that environmental decisions elicit feelings because they 

impact people’s self-concept (Spencer, Zanna, & Fong, 2005). I test my 

theoretical account indirectly in Chapter 3, by looking at whether stronger 

feelings are elicited under conditions where people’s self-concept is likely to be 

more strongly affected as a result of their environmental decisions. In Chapter 4, 

I test directly to what extent the self-signal of environmental decisions is relevant 

in eliciting feelings, by looking at whether this self-signal of environmental 

decisions mediates the relation between people’s environmental decision-making 

and how people feel about themselves. In both Chapter 3 and 4 social 

comparison feedback is used as an instrument to communicate how 

environmentally-friendly people’s previous environmental actions are, by 

comparing one’s environmental actions to that of a reference group.    

          I reason that the extent to which environmental actions have implications 

for people’s self-concept, and in turn affect how these actions make people feel, 

depends on how environmentally-friendly or environmentally-harmful people 

believe they are acting. In Chapter 3, I examine two factors that may affect how 

people perceive their own environmental friendliness: people’s involvement in 

environmental issues, and the composition of a reference group to which one 

compares one’s environmental actions. The reference group composition affects 

what reference point people use in order to estimate how environmentally-

friendly one’s actions are.   

          Involvement is defined as the extent to which an issue – in this case, 

environmental issues – is seen as personally relevant (Cacioppo, Petty, Kao, & 
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Rodriguez, 1986; Göckeritz et al., 2010). I expect that the more people are 

involved in environmental issues, the stronger the implications of their 

environmental actions are for their self-concept, and the stronger their 

environmental actions elicit self-related emotions. More specifically, I hypothesize 

that the higher people’s level of involvement in environmental issues is, the more 

strongly their self-concept is threatened when people receive negative social 

comparison feedback – where they learn they act relatively environmentally-

unfriendly – leading to stronger feelings of discomfort.  

          In contrast, when people receive positive social comparison feedback – 

where they learn they are acting relatively environmentally-friendly – the self-

concept can receive a boost, leading to stronger feelings of pride after acting 

environmentally-friendly. From a theoretical standpoint, the effect of people’s 

level of involvement in environmental issues on people’s self-concept and 

eliciting feelings is less clear when people learn they act environmentally-friendly. 

Performing environmentally-friendly is more important to the self-concept of 

higher involved people, suggesting that acting environmentally-friendly should 

elicit stronger pride among higher involved people. But people can also be biased 

in that they accept favorable outcomes more quickly than unfavorable outcomes, 

because this boosts their self-concept, therefore relating any positive outcome to 

the self (Blaine & Crocker, 1993). If such a bias is present, any positive outcome 

can serve as a positive self-signal, leading to levels of experienced pride that do 

not systematically depend on people’s level of involvement in environmental 

issues. 

          Many indicators on people’s environmental performance are hard to 

interpret for people. It is for instance difficult to estimate how environmentally-

(un)friendly it is to emit a certain amount of CO2-emissions (Karjaleinen, 2011). 

People can more accurately learn how environmentally-friendly their 

environmental actions are by comparing their environmental actions to that of 

other people. Social comparison feedback provides a potent reference point to 
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judge one’s own environmental actions by showing the environmental 

performance of a reference group (Schultz, 2010). The information about the 

amount of CO2-emissions of a reference group makes it more diagnostic how 

environmentally-friendly one’s own amount of CO2-emissions is, making it easier 

to estimate how environmentally-friendly (or environmentally-harmful) one’s 

actions are.  

          People can compare their environmental actions to different groups, that 

are likely to differ in how environmentally-friendly they are perceived to be. To 

illustrate, environmentalists might be perceived as being very environmentally-

friendly, while the opposite can be the case for business representatives. If a 

person would learn that he acts less environmentally-friendly than business 

representatives, this can serve as a more potent negative self-signal: it implies that 

one’s own actions are really environmentally-unfriendly. Conversely, when a 

person would hear he acts less environmentally-friendly than environmentalists 

this would not be as upsetting – acting less environmentally-friendly than 

environmentalists does not seem to make one’s environmental performance to be 

very bad, as such an outcome could have been expected. For simplicity, we label 

a reference group that is perceived as stereotypically environmentally-unfriendly a 

“low standard” reference group. A reference group that is perceived as 

stereotypically pro-environmentally is labeled a “high standard” reference group 

throughout this PhD thesis.  

          Based on my earlier reasoning that mainly highly involved people’s self-

concept will be threatened when receiving negative social comparison feedback 

on one’s environmental actions, I expect that particularly highly involved people 

will be affected emotionally when being outperformed by a “low standard” 

reference group. Hence, I hypothesize that discomfort is particularly experienced 

when highly involved people learn they act less environmentally-friendly than a 

“low standard” reference group, because in this case one’s actions seem very 

environmentally-harmful, which threatens the self-concept of higher involved 
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people. In contrast, when highly involved people are outperformed by a “high 

standard” reference group, this does not make one’s actions seem particularly 

harmful for the environment so in this situation less discomfort should be 

experienced by them.  For people who are less involved in environmental issues, 

how pro-environmental their environmental actions are has less implications for 

their self-concept. Consequently, for low involved people the composition of the 

reference group is expected to have less implications for their self-concept, and 

thus for the amount of discomfort that they experience when receiving negative 

social comparison feedback.  

          Again, given the potential self-serving bias that people can display when it 

comes to positive information, it is theoretically less clear how the reference 

group composition and people’s level of involvement in environmental issues 

affect people’s self-concept and elicit pride after receiving information indicating 

that they are acting environmentally-friendly. Therefore, I take an explorative 

approach to study the role of people’s level of involvement in environmental 

issues and of the composition of the reference group to which one compares 

one’s environmental actions to on the extent to which pride is elicited as a result 

of acting environmentally-friendly.  

 

The self-signal of acting environmentally-friendly leading to a “warm glow” feeling 

The final step in this PhD thesis is to directly test whether the feelings that 

environmental actions elicit in people are a result of the extent to which this 

behavior serves as a self-signal. Because of the implications to the self-concept, 

people can be intrinsically motivated to act environmentally-friendly, making pro-

environmental actions intrinsically rewarding. In Chapter 4, I examine whether 

acting environmentally-friendly can be intrinsically rewarding in a way that these 

actions affect how people feel about themselves, using their ambient temperature 

perception as a proxy for how they feel about themselves.   
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          People can be intrinsically motivated to engage in a certain action because 

they feel it is the right thing to do, which allows them to act in line with their self-

concept and make them feel good about themselves (Lindenberg, 2001; Van der 

Werff, Steg, & Keizer, 2013). As was previously discussed, people are also said to 

experience a “warm-glow” when they do the right thing, because such behavior 

makes them feel good about themselves (Andreoni, 1990, 1995). When people 

experience something as intrinsically rewarding, their insula becomes activated 

(Inagaki & Eisenberger, 2013), which may occur when people make moral 

decisions (Hsu, Anen, & Quartz, 2008). Insula activation also occurs when people 

process thermal perception (Kang et al., 2011). Consequently, when the insula is 

activated, people’s ambient temperature perception can be affected in the sense 

that people can perceive it to be warmer (Inagaki & Eisenberger, 2013).  

          Thus, when acting morally in the form of acting in a pro-environmental 

manner is indeed experienced as intrinsically rewarding, this should activate 

people’s insula and affect people’s perceptions of the ambient temperature. In 

other words: when people feel good about themselves as a result of their 

environmental actions, and experience this as intrinsically rewarding, these 

positive feelings can take the form of a literal warm-glow feeling by perceiving a 

higher ambient temperature. Therefore, I hypothesize that compared to people 

who learn they act environmentally-unfriendly, people who act environmentally-

friendly perceive a higher ambient temperature, thus experiencing a literal warm-

glow. 

          Importantly, in Chapter 4, I further test my earlier reasoning that acting 

environmentally-friendly (or environmentally-unfriendly) can serve as a self-

signal, and therefore affect how people feel about themselves. I hypothesize that 

the stronger the implications of people’s environmental actions are on their self-

concept, the more this should affect how they feel about themselves, as reflected 

in their ambient temperature perception. Hence, I test whether the extent to 
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which acting environmentally-friendly leads to a literal warm-glow is mediated by 

the extent to which these actions serve as a self-signal. 

 

Summary 

In sum, in this PhD thesis I study to what extent feelings can explain people’s 

environmental decision-making and where these feelings arise from. I start by 

exploring to what extent feelings affect people’s environmental decision-making, 

relative to people’s calculations, and how much elaboration is involved in 

environmental decision-making based on either feelings or calculations (Chapter 

2). Subsequently, I examine why feelings might affect environmental decision-

making and where these feelings arise from. I propose that people’s 

environmental decision-making serves as a self-signal, thus having implications 

for people’s self-concept, which affects how people feel about themselves. I first 

use a research design testing this theoretical account indirectly (Chapter 3). If my 

reasoning is correct, I should find that stronger self-related emotions will be 

experienced under conditions in which people’s environmental actions should 

have stronger implications for the self-concept (Chapter 3). Next, I directly test 

the extent to which people’s environmental actions serve as a self-signal and 

affect how people feel about themselves (Chapter 4). I expect that pro-

environmental actions will serve as a positive self-signal for people, which makes 

people feel good about themselves, as is reflected in a warm-glow feeling in the 

form of a higher perceived ambient temperature. On the other hand, 

environmentally-harmful actions will serve as a negative self-signal for people, 

which makes them feel bad about themselves, as is reflected in a cold-prickle in 

the form of a lower perceived ambient temperature (Chapter 4). The three 

empirical chapters take the form of three separate papers, therefore there will be 

some overlap in the text describing the theoretical reasoning between the papers. 

Due to differences in journal formats, the structure of the empirical chapters 

differ in some aspects. 
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CHAPTER 2: GOING GREEN. 

A MATTER OF CALCULATIONS OR FEELINGS? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 2 is based on Taufik, D. Bolderdijk, J.W. & Steg, L. Going green. A 

matter of calculations or feelings? (Manuscript submitted for publication).
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Every day, people make many decisions that have implications for the quality of 

the environment. The products we buy can be either organic or not, we can 

choose to go to work either by car, public transport or bicycle, and at home we 

can control the amount of energy we use through various behaviors, such as 

unplugging appliances that we do not use or lowering the thermostat. Each of 

these decisions involves different types of benefits, including environmental and 

financial benefits, such as reductions in CO2-emissions and monetary savings. 

These benefits are often stressed in environmental campaigns in order to 

encourage people to act environmentally-friendly. But which mechanisms explain 

the likelihood that people will act environmentally-friendly when communicating 

these perceived benefits of pro-environmental actions?   

          Many environmental campaigns are designed under the assumption that 

the larger the benefits are of acting environmentally-friendly, the more likely it is 

that people will act environmentally-friendly. Examples are slogans like “Save 

more money by using this LED light bulb” or “Save more energy by using this 

standby-killer”. The underlying mechanism that is addressed here has been 

labeled “valuation by calculation” (Hsee & Rottenstreich, 2004): the larger the 

benefits of an action are perceived to be, the more value people place on the 

action, which increases the likelihood that people will adopt the pro-

environmental action. This mechanism is rooted in traditional economic theory, 

where “more is better” because larger (tangible) benefits of the action increase 

the utility of the action (Hsee, Rottensterich, & Xiao, 2005). However, there is 

another mechanism pertaining to how much value people attach to an action: 

“valuation by feeling” (Hsee & Rottenstreich, 2004). Here, how much value 

people place on an action is driven by how they (expect to) feel about the 

benefits of that action, which is not necessarily related to the perceived quantity 

of the benefits. For example, the decision of how much money to donate to save 

endangered pandas can either be based on calculation (“how many pandas would 

be saved with my donation?”) or on feelings (“how do I feel about saving pandas 
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with my donation?”; Hsee & Rottenstreich, 2004). Importantly, when “valuation 

by feeling” is the mechanism driving a person’s action – in this example, how 

much money one donates - the perceived quantity of the benefit of one’s action – 

how much pandas can be helped with a donation – may not be very relevant. 

Rather, the action can be primarily based on how one feels about these benefits, 

which does not have to depend on whether for instance 1 or 10 pandas can be 

helped (Hsee & Rottenstreich, 2004). In this paper, we argue that “valuation by 

feeling” is an important determinant of people’s intention to act environmentally-

friendly, and potentially even more important than “valuation by calculation”, as 

acting environmentally-friendly can be intrinsically rewarding to people.   

 

The prospect of positive feelings 

When a person chooses to act without experiencing external pressure, intrinsic 

rewards in the form of positive feelings can be achieved when the actions itself 

are perceived as pleasurable (Ryan & Deci, 2000). An example is cycling to work, 

because you find the exercise you get when cycling inherently pleasurable, which 

makes you feel good. Alternatively, positive feelings can be achieved as a result of 

doing the right thing (Lindenberg, 2001). In this case, people can feel good and 

experience a “warm-glow” out of doing good (Andreoni, 1990; 1995; Taufik, 

Bolderdijk, & Steg, 2015), and not because the action in itself is inherently 

pleasurable to do. An example is separating different kinds of waste at home, 

which takes effort and is not pleasurable as such, but is the right thing to do 

which can make one feel good about oneself.  

          People’s decision-making is often based on feelings, which can occur 

instantly, without any form of reasoning occurring before these feelings (Zajonc, 

1980). Particularly moral decision-making often is not based on reasoned 

arguments and considerations, but appears to be mainly based on people’s 

feelings (Haidt, 2001). Pro-environmental behavior is typically seen as moral 

behavior, as such behavior benefits other people, future generations and the 
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environment (De Groot & Steg, 2009). As doing the right thing can elicit positive 

feelings, the prospect of feeling good when acting environmentally-friendly might 

in itself make it more likely that people will act accordingly. Indeed, an intrinsic 

motivation to do the right thing appears to be an important predictor of pro-

environmental actions (Nordlund, & Garvill, 2003; Steg, Dreijerink, & 

Abrahamse, 2005; Stern et al., 1999; Van der Werff, Steg, & Keizer, 2013). This 

implies that people might base the value they place on acting environmentally-

friendly on anticipated feelings, in which case “valuation by feeling” – rather than 

“valuation by calculation” – should be an important mechanism determining 

people’s decision whether or not to act pro-environmentally.   

          There is some circumstantial evidence in the environmental domain to 

suggest that anticipated positive feelings can indeed drive pro-environmental 

behavior. For example, appeals that stressed the environmental benefits of tire 

pressure checks for one’s car were more effective than appeals that stressed 

financial benefits, possibly because people expected to feel better when 

complying to environmental appeals rather than complying to economic appeals 

(Bolderdijk et al., 2013).  

          The first aim of the paper is to determine whether the mechanism of  

“valuation by feeling” can affect the likelihood that people will act 

environmentally-friendly in addition to the effect of “valuation by calculation”. 

Hence, we test whether anticipated positive feelings indeed affect people’s 

intention to act environmentally-friendly, while controlling for the effect of the 

perceived quantity of the benefits of acting environmentally-friendly.  

          In doing so, we can also compare the relative impact of “valuation by 

feeling” as compared to “valuation by calculation”. If “valuation by feeling” 

indeed drives people’s intention to act environmentally-friendly, does this imply 

that “valuation by calculation” will have little or no effect on people’s intention to 

act environmentally-friendly? If “valuation by feeling” is the main mechanism 

driving people’s intention to act environmentally-friendly, anticipated positive 
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feelings will be a stronger predictor of this intention than the perceived quantity 

of the benefits of acting environmentally-friendly. 

 

Is acting environmentally-friendly worth the effort? 

A second aim of the paper is to gain more insights into the process through 

which the two valuation mechanisms affect the likelihood that people will act 

environmentally-friendly. We do so by looking at the extent to which people 

perceive the benefits of pro-environmental actions to be worth the effort. 

Determining whether certain benefits of pro-environmental behavior are worth 

the effort implies that an elaborated process is instigated in order to make this 

determination (“Is doing this worth the effort?”). The concept of valuation 

implies that the subjective value of a certain action is based on a weighing of 

perceived prospected benefits and costs (Tversky & Kahneman, 1981). The 

higher the perceived benefits are relative to the perceived costs, the more worth 

the effort people will find the relevant environmentally-friendly actions, which 

can make it more likely that they will act accordingly (Dogan, Bolderdijk, & Steg, 

2014). But what makes these benefits worth the effort?  

          Our reasoning implies that benefits of pro-environmental actions can be 

perceived to be worth the effort for different reasons. When “valuation by 

calculation” is the dominant mechanism affecting environmental decision-

making, pro-environmental actions may be particularly seen as worth the effort 

when people perceive more benefits. The larger the quantity of the benefits is 

perceived to be, the more worth the effort it is to achieve these benefits by acting 

environmentally-friendly. Yet, when “valuation by feeling” is the dominant 

mechanism, achieving certain benefits by acting environmentally-friendly can be 

perceived as more worth the effort, the more people anticipate they will feel good 

after acting environmentally-friendly. Hence, determining the extent to which 

benefits of pro-environmental actions are perceived as worth the effort might be 

part of the underlying process of both “valuation by feeling” and “valuation by 
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calculation” affecting the likelihood that people will act environmentally-friendly. 

Both mechanisms can affect the extent to which people consider the benefits of 

acting environmentally-friendly as worth the effort, which subsequently affects 

people’s intention to act environmentally-friendly.  

          An elaborated process of determining how worth the effort certain 

benefits of pro-environmental actions are fits well with the mechanism of 

“valuation by calculation”, as some degree of elaboration is needed to determine 

how large a certain benefit is. But does “valuation by feeling” always operate via 

elaboration as well? Research revealed that feelings can affect people’s decision-

making on both conscious and unconscious levels (Bechara, Damasio, & 

Damasio, 2000). When feelings affect decisions on a more conscious level, they 

affect behavior via a more elaborated process. However, feelings can also drive 

people’s decision-making without elaboration in situations where feelings affect 

decision-making more unconsciously. Indeed, anticipated feelings can affect 

people’s behavior without much elaboration (e.g. Kahneman, 2003; Slovic, 

Finucane, Peters, & MacGregor, 2007). In this case, people might not reason 

extensively how worth the effort they find the benefits of acting environmentally-

friendly before determining whether to act accordingly. Rather, anticipated 

feelings can affect people’s intention with relatively little elaboration. This implies 

that anticipated positive feelings of acting environmentally-friendly can affect 

people’s intention to act environmentally-friendly both via elaboration (by first 

determining how worth the effort the benefits of acting environmentally-friendly 

are), and without much elaboration.   

 

Current research 

In the current research we conducted two studies to examine to what extent 

“valuation by calculation” and “valuation by feeling” determine people’s intention 

to act environmentally-friendly. Based on our reasoning above, we test the model 

as shown in Figure 1 in two steps. The first hypothesis we test is that people will 
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have a stronger intention to act environmentally-friendly, the more they anticipate 

to experience positive feelings after acting environmentally-friendly (“valuation by 

feeling”), above and beyond the effect of the perceived quantity of benefits on 

people’s intention to act environmentally-friendly (“valuation by calculation”). If 

true, this suggests that the likelihood of acting environmentally-friendly is at least 

partly based on the mechanism of “valuation by feeling”, next to “valuation by 

calculation”. We also examine the relative strength of “valuation by feeling” 

versus “valuation by calculation” in predicting people’s intention to act 

environmentally-friendly and explore which valuation mechanism has a stronger 

effect on people’s intention to act environmentally-friendly.  

          Second, we explore to what extent the effects of anticipated positive 

feelings on people’s intention to act environmentally-friendly is the result of the 

benefits of pro-environmental behavior being perceived as worth the effort – 

implying a more elaborated process – as well as to what extent anticipated 

positive feelings directly affect people’s intention to act environmentally-friendly 

– which implies that little or no elaboration is used. We expect that worthiness 

will partially mediate the effect of anticipated positive feelings on people’s 

intention to act environmentally-friendly (Hypothesis 2). This would imply that 

anticipated feelings indeed can affect people’s behavior both via an elaborated 

process, with worthiness being the mediator, and without much elaboration, as 

reflected in a direct effect of anticipated feelings on people’s intention to act pro-

environmentally. Finally, we expect that the effect of the perceived quantity of 

the benefits of acting environmentally-friendly on people’s intention to act 

environmentally-friendly follows an elaborated process and thus is fully mediated 

by the perceived worthiness of the benefits of acting environmentally-friendly 

(Hypothesis 3).   

          We explore whether the mechanism of “valuation by feeling” affects the 

likelihood that people will act environmentally-friendly as a result of an intrinsic 

motivation to do the right thing, by focusing on a type of pro-environmental 
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behavior that, in and of itself, is not inherently pleasurable to do: reducing 

household electricity consumption. In order to reduce electricity consumption at 

home, people often have to perform actions that are not inherently pleasurable. 

Using LED lights can give less cozy lighting and getting of your comfortable 

couch and walking to the television to turn it off instead of putting it on stand-by 

can undermine the relaxed state you are in while sitting in your couch. Hence, 

while reducing electricity consumption might be the right thing to do, it is often 

seen as a hassle and is not inherently pleasurable.  

          The choice to use electricity reduction as a domain to test our hypotheses 

has the additional advantage that it allows us to examine whether the extent to 

which “valuation by feeling” drives people’s intention to act environmentally-

friendly depends on the kind of benefit of reducing electricity consumption that 

is emphasized. After all, electricity savings can be expressed in terms of savings in 

kilowatt hours (kWh), CO2-emissions, or money. This distinction is important: 

savings in kilowatt hours or CO2-emissions do not deliver tangible, personal 

benefits so they are less likely to appeal to extrinsic motivation. In other words, if 

people anticipate to feel good by achieving CO2 reductions, this is likely based on 

people’s intrinsic motivation to do the right thing rather than on extrinsic 

motives. In the case of reducing electricity consumption in order to save money, 

one could argue that this mostly appeals to an extrinsic motivation, as monetary 

savings are a personal benefit, or to intrinsic motivation based on saving money 

being perceived as inherently pleasurable, as the money (but not kWh or CO2-

emissions) that is saved can be used on other things. Consequently, larger 

monetary savings should then motivate people more to act environmentally-

friendly. Still, if even in the case of monetary savings anticipated positive feelings 

affect people’s intention to reduce their electricity consumption, and even more 

so than a higher perceived quantity of monetary savings, this can be an indication 

that doing the right thing by reducing electricity consumption might weigh more 

heavily than how many personal benefits people expect to gain from reducing 
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electricity consumption. This would further strengthen the reasoning that 

“valuation by feeling” occurs because people are intrinsically motivated to do the 

right thing by acting environmentally-friendly.  

 

 

 

 

 

 

 

 

 

 

Figure 1 The relationship between anticipated positive feelings, perceived quantity of benefits, 

perceived worthiness of benefits and intention to act environmentally-friendly 

 

Study 1 

Method 

Participants  

A total of 152 psychology students of a Dutch university participated in the study 

in return for course credits. Of these 152 participants, 86 were females, while 1 

person did not indicate his or her gender. The average age was 21.2 (SD = 2.20; 

range 18-29).  

 

Design, procedure and measures 

Participants conducted the study online. All participants evaluated three scenarios 

about a hypothetical electricity bill they just received, including information about 

potential savings that can be achieved by reducing electricity consumption. In the 

first scenario, the amount of electricity use and potential savings were 
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communicated in terms of kWh. In the second scenario the same information 

was communicated in terms of CO2 emissions. In the final scenario, the 

information was framed in terms of money. The order in which participants 

received the three scenarios was randomized, to control for possible order 

effects.  

          All three scenarios presented the same amount of electricity use and 

savings, only communicated in the form of different units. Yet, importantly, we 

did not make explicit that these savings framed in three different ways all 

amounted to the same amount of electricity use and reduction. At the start of the 

study, we only communicated to the participants that they would receive 

information about three different hypothetical electricity bills. 

          Participants first received one of the three scenarios. Participants read the 

following: “Imagine that you receive your electricity bill. It is reported that you 

consumed 1.680 kWh (kilowatt hours) [924 kilograms of CO2 emissions / 370 

Euro] in the last calendar year.” The numbers used were based on the average 

electricity use of a Dutch household (3.360 kWh); as we assumed that the average 

student would use less electricity than an average household, we lowered the 

numbers accordingly in the scenarios. The numbers for electricity consumption 

served as a benchmark for the potential savings that were subsequently 

introduced. 

          The study continued with questions about potential savings that can be 

achieved by reducing electricity consumption (again framed in terms of kWh, 

CO2 or money). To ensure ecological validity, we aimed to communicate savings 

as a result of a percentage reduction in electricity use that people could 

realistically attain within a year. The communicated potential savings amounted to 

8.3% on an annual basis, which should be a realistic percentage to achieve 

regarding electricity conservation, based on other studies (e.g. Abrahamse, Steg, 

Vlek, & Rothengatter, 2005). Only the absolute savings were communicated (148 
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kWh / 81 kilograms of CO2 emissions / 33 Euro), while the percentage reduction 

(8.3%) itself was not communicated to participants.  

          Participants subsequently were first asked about the perceived quantity of this 

potential saving: An annual saving of 148 kWh [81 kilograms of CO2 emissions / 

33 Euro] by reducing my electricity consumption is ….” (1 = very little, 6 = very 

much). Next, they indicated the extent to which they anticipated feeling good about 

achieving the saving by reducing electricity: I would feel good about saving 148 

kWh [81 kilograms of CO2 emissions / 33 Euro] on an annual basis by reducing 

my electricity consumption (1 = totally disagree, 6 = totally agree). Moreover, 

they indicated the extent to which they perceived the saving as worth the effort: An 

annual saving of 148 kWh [81 kilograms of CO2 emissions / 33 Euro] by 

reducing my electricity consumption is ….(1 = not at all worth the effort, 6 = 

totally worth the effort). Finally, we measured participants’ intention to reduce their 

electricity consumption in order to achieve the proposed saving: I would reduce 

my electricity consumption in order to save 148 kWh [81 kilograms of CO2 

emissions / 33 Euro] on an annual basis (1 = totally disagree, 6 = totally agree). 

The mean scores on these items are reported in Table 1.1 

 

 

 

 

 

 

 

 

                                                 
1 Although not a main goal of the study, it is interesting to note that the average means 

for intention to reduce electricity consumption as well as its predictors are highest 
when an intangible unit - CO2 - was used as a unit to communicate energy savings 
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Table 1. Means of perceived quantity, anticipated positive feelings, perceived worthiness and 

intention to reduce electricity use for different types of savings (SD’s are reported between 

parentheses; different superscripts a, b or c signify significant differences between means at p < 

.05; for the variable intention the differences between a and b, and between b and c are 

marginally significant at p < .05) 

 kWh CO2 Money 

Perceived quantity 3.38 (1.08)b 3.85 (1.17)a 3.45 (1.22)b 

Anticipated positive 

feelings 

4.11 (1.13)c 4.58 (1.16)a 4.36 (1.20)b 

Perceived worthiness 3.90 (1.22)b 4.35 (1.22)a 4.07 (1.15)b 

Intention 4.01 (1.02)c 4.39 (1.13)a 4.19 (1.22)b 

 

 

Results 

We tested the model as shown in Figure 1 in two steps. First, we regressed 

anticipated positive feelings and perceived quantity of the saving onto intention 

to reduce electricity consumption, to test Hypothesis 1. This reveals the effect of 

anticipated positive feelings on participants’ intention to reduce electricity 

consumption while controlling for the effect of the perceived quantity of the 

saving on intention, and vice versa. In order to determine whether the perceived 

quantity of the saving and the anticipated positive feelings both predict unique 

variance in the data, we checked for multicollinearity by calculating the variance 

inflation factor (VIF). The common rule of thumb is that if the size of the VIF is 

smaller than 10, multicollinearity is not a problem and the predictors each predict 

unique variance (O’Brien, 2007).  

          We report the regression analyses for each of the units used to 

communicate savings (kWh, CO2 and money) in separate paragraphs. Second, to 
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kWh: β = .67** (β = .37**) 
CO2: β = .67** (β = .47**) 
Euro: β = .53** (β = .35**) 

kWh: β = .05 (β = -.02) 
CO2: β = .13* (β = .06) 
Euro: β = .17* (β = .06) 

kWh: β = .66**  
CO2: β = .55**  
Euro: β = .51**  

kWh: β = .15*  
CO2: β = .21**  
Euro: β = .31**  

kWh: β = .46**  
CO2: β = .35**  
Euro: β = .35**  

** p <.01  
*   p< .05 
 

test hypothesis 2 and 3, a mediation analysis was conducted. This allowed us to 

test the extent to which the effects of anticipated positive feelings and the 

perceived quantity of a saving on participants’ intention to reduce electricity exert 

their effects via a relatively elaborated process - whether participants perceive the 

saving as worth the effort. We used a mediation macro from Preacher and Hayes 

(2012). The results for Study 1 are shown in Figure 2 and are further elaborated 

on below. 

 

 

 

 

 

 

 

 

 

 

Figure 2 Results Study 1; beta coefficients between brackets indicate the coefficients when 

worthiness is included in the model 

 

Predicting intention to reduce electricity consumption framed in terms of kilowatt hours   

We first examined the responses to electricity savings expressed in terms of 

kilowatt hours. The perceived quantity of the saving and anticipated positive 

feelings of kilowatt hour savings together explained 47.0% of the variance 

(Adjusted R2) in intention to reduce electricity consumption, F(2, 149) = 67.98, p 

< .001, VIF = 1.209. The more participants anticipated feeling good about the 

portrayed 148 kWh saving, the more they intended to reduce their electricity 

consumption to achieve the saving on an annual basis: β = .67, t(149) = 10.29, p 

< .001, 95% CI [.49, .72], supporting Hypothesis 1. Perceived quantity of the 
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saving did not significantly predict participants’ intention to reduce electricity 

consumption to save 148 kWh annually (β = .05, t(149) = .72, p = .475, 95% CI [-

.08, .17]. In sum, the anticipation of feeling good more strongly predicted 

participants’ intention to reduce electricity consumption compared to the 

perceived quantity of the saving, as reflected by the non-overlapping 95% 

confidence intervals of the two predictors.  

          Next, we tested whether the perceived worthiness of the saving mediated 

the effect of anticipated positive feelings and the perceived quantity on 

participants’ intention. As expected, the effect of anticipated positive feelings on 

intention was partially mediated by how worth the effort people found this 

saving. The 95% bias-corrected bootstrap confidence interval of the indirect 

effect ranged from .180 to .496. The direct effect was significantly reduced when 

perceived worthiness was included in the model, but remained significant: β = 

.37, t(149) = 5.65, p < .001, 95% CI [.25, .51].  

          The effect of the perceived quantity of the saving on participants’ intention 

to reduce electricity consumption was fully mediated by how worth the effort 

they found this saving. The 95% bias-corrected bootstrap confidence interval of 

the indirect effect ranged from .016 to .152. The effect of perceived quantity on 

participants’ intention to reduce electricity consumption remained non-significant 

and was further reduced when perceived worthiness was included in the model: β 

= -.02, t(149) = -.35, p = .729, 95% CI [-.13, .09].  

 

Predicting electricity reduction framed in terms of CO2 emissions  

We then examined participants’ responses to electricity savings expressed in 

terms of CO2 emissions. The perceived quantity of the saving and anticipated 

positive feelings of CO2 emissions savings together explained 52.9% of the 

variance (Adjusted R2) in intention to reduce electricity consumption, F(2,149) = 

85.71, p < .001. As hypothesized, the more participants anticipated feeling good 

about saving 81 kilograms CO2, the more they intended to reduce their electricity 
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consumption to achieve this saving on an annual basis: β = .67, t(149) = 10.80, p 

< .001, 95% CI [.53, .77]. In addition, the higher this saving was perceived to be, 

the higher the intention was to reduce electricity use in order to achieve this 

saving: β = .13, t(149) = 2.18, p = .031, 95% CI [.01, .25], VIF = 1.215. Again, 

anticipated positive feelings were more predictive of the intention to reduce 

electricity consumption compared to the perceived quantity of the saving, as 

reflected by the non-overlapping 95% CI’s of the two predictors. 

          In line with Hypothesis 2, the effect of anticipated positive feelings on 

intention was partially mediated by how worth the effort people found this 

saving. The 95% bias-corrected bootstrap confidence interval of the indirect 

effect ranged from .093 to .383. The direct effect was significantly reduced when 

perceived worthiness was included in the model: β = .47, t(149) = 6.87, p < .001, 

95% CI [.33, .59].  

          The effect of the perceived quantity of the saving on participants’ intention 

to reduce electricity consumption was fully mediated by the perceived worthiness 

of the saving. The 95% bias-corrected bootstrap confidence interval of the 

indirect effect ranged from .025 to .190. The effect of perceived quantity on 

participants’ intention to reduce electricity consumption was no longer 

statistically significant when perceived worthiness was included in the model: β = 

.06, t(149) = .99, p = .323, 95% CI [-.06, .17].      

 

Predicting electricity reduction framed in terms of monetary savings 

We finally examined participants’ responses to electricity savings expressed in 

monetary units. The perceived quantity of the saving and anticipated positive 

feelings of monetary savings together explained 38.5% of the variance (Adjusted 

R2) in participants’ intention to reduce electricity consumption, F(2,148) = 47.91, 

p < .001. As expected, the more participants anticipated feeling good about the 

possible monetary saving, the more they intended to reduce their electricity 

consumption in order to save 33 Euro annually: β = .53, t(148) = 7.10, p < .001, 
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95% CI [.39, .69]. The higher the amount of this saving was perceived to be, the 

stronger the intention was to reduce electricity to save 33 Euro: β = .17, t(148) = 

2.25, p = .026, 95% CI [.02, .31], VIF = 1.339. Notably, even when it concerned 

monetary savings, anticipated positive feelings were more predictive of the 

intention to reduce electricity consumption compared to the perceived quantity 

of this saving, as reflected by the non-overlapping 95% CI’s of the two 

predictors.  

          As expected, the effect of anticipated positive feelings on intention was 

partially mediated by how worth the effort people found this saving. The 95% 

bias-corrected bootstrap confidence interval of the indirect effect ranged from 

.080 to .389. The direct effect remained significant, but was significantly reduced 

when perceived worthiness was included in the model: β = .35, t(148) = 4.16, p < 

.001, 95% CI [.19, .53].  

          The effect of the perceived quantity of the saving on participants’ intention 

to reduce electricity consumption was fully mediated by how worth the effort 

they found this saving. The 95% bias-corrected bootstrap confidence interval of 

the indirect effect ranged from .049 to .275. The effect of perceived quantity on 

participants’ intention to reduce electricity consumption became non-significant 

when perceived worthiness was included in the model: β = .06, t(148) = .79, p = 

.433, 95% CI [-.09, .21].         

 

Discussion 

In Study 1 we tested to what extent the likelihood of people acting 

environmentally-friendly is based on the mechanism of “valuation by feeling”, 

while controlling for the effect of the mechanism of “valuation by calculation”, 

using the reduction of electricity consumption as an indicator for pro-

environmental behavior. As hypothesized, we found that the more people 

anticipated feeling good about reducing their electricity consumption, the 

stronger their intention was to reduce their electricity consumption. Importantly, 
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these anticipated positive feelings more strongly predicted people’s intention to 

act environmentally-friendly than the perceived quantity of the benefits of acting 

environmentally-friendly, indicating that people’s intention to act 

environmentally-friendly is primarily based on “valuation by feeling” and less on 

“valuation by calculation”. Interestingly, this was the case irrespective of which 

type of savings (in terms of either kWh, CO2 or Euros) was communicated. As 

hypothesized, we found that how worth the effort people found the benefits as a 

result of acting environmentally-friendly partially mediated the effect of 

anticipated positive feelings on people’s intention to act environmentally-friendly. 

Yet, there remained a direct effect of anticipated positive feelings on people’s 

intention to act environmentally-friendly, indicating that there are other, perhaps 

less elaborate, processes underlying the effect of anticipated positive feelings on 

people’s intention to act environmentally-friendly. Finally, the effect of the 

perceived quantity of the benefits of acting environmentally-friendly on people’s 

intention to act environmentally-friendly was fully mediated by how worth the 

effort people found these benefits to be, indicating that this effect is based on an 

elaborated process. 

          In Study 1, we used a student sample. Reducing electricity consumption 

might be a pro-environmental action that students are less involved in compared 

to other people, as for example they may still live with their parents or live in 

large student flats where electricity consumption is not measured on an individual 

basis. We therefore wanted to see if we could replicate the findings of Study 1, by 

using a non-student sample in Study 2 for whom electricity savings would be 

more relevant. Additionally, we wanted to see if our findings could be replicated 

by testing the model as shown in Figure 1 in a different country, to get more 

insights into the generalizability of our findings. 
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Study 2 

Method 

Participants  

A total of 132 people participated in the study via Amazon Mechanical Turk (all 

United States citizens), of which 85 were males. The average age was 30.6 (SD = 

9.65; range 19-66).  

 

Procedure, measures and design 

The study was identical to Study 1, the only difference being the numbers that 

were used in the scenarios. The actual average electricity consumption is higher in 

the United States compared to The Netherlands where Study 1 was conducted, 

and electricity is cheaper in the United States. Therefore, we adapted the numbers 

that we used in Study 1 so that they better reflect the situation in the US. More 

specifically, in Study 2 we indicated that yearly electricity consumption either 

amounted to 5.580 kWh, 3.070 kg CO2 or 720 Dollars, and savings as a result of 

a 8.3% electricity reduction were respectively 491 kWh, 270 kg CO2 or 63 

Dollars. The mean scores for the variables included in the study are reported in 

Table 22.  

 

 

 

 

 

                                                 
2 Although not a main goal of the study, it is interesting to note that the average means 

for intention to reduce electricity consumption as well as for the level of anticipated 
positive feelings and perceived worthiness are highest when monetary savings as a 
result of electricity reduction were communicated. 
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Table 2 Means of perceived quantity, anticipated positive feelings, perceived worthiness and 

intention for different types of savings (SD’s are reported between parentheses; different 

superscripts a, b or c signify significant differences between means at p < .05) 

 kWh CO2 Money 

Perceived quantity 3.81 (1.25)a 3.45 (1.18)b 3.64 (1.45)a/b 

Anticipated positive 

feelings 

4.34 (1.36)b 3.99 (1.50)c 4.76 (1.39)a 

Perceived worthiness 4.07 (1.34)b 3.81 (1.22)c 4.41 (1.53)a 

Intention 4.07 (1.43)b 3.79 (1.49)c 4.52 (1.44)a 

 

Results 

Predictors of reducing electricity consumption 

The same analyses as in Study 1 were conducted, separately for each type of unit, 

to determine the extent to which the anticipation of feeling good and the 

perceived quantity of a saving would predict participants’ intention to reduce 

electricity consumption. We also again tested whether the effect of perceived 

quantity of the saving and of anticipated positive feelings on participants’ 

intention to reduce electricity consumption is mediated by the extent to which 

participants perceive the saving as a result of electricity reduction as worth the 

effort, in the same way as in Study 1.   
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kWh: β = .79** (β = .39**) 
CO2: β = .80** (β = .55**) 
Dollar: β = .76** (β = .44**) 

kWh: β = .50**  
CO2: β = .68**  
Dollar: β = .64**  

kWh: β = .39*  
CO2: β = .18**  
Dollar: β = .30**  

kWh: β = .29**  
CO2: β = .37**  
Dollar: β = .50**  

** p <.01  
*   p< .05 
 

kWh: β = .09 (β = -.02) 
CO2: β = .13* (β = .06) 
Dollar: β = .10 (β = -.05) 

The findings of Study 2 are shown in Figure 3 and are further elaborated on 

below.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Results Study 2; beta coefficients between brackets indicate the coefficients when 

worthiness is included in the model 

 

Predicting intention to reduce electricity consumption framed in terms of kilowatt hours   

We first examined participants’ responses to electricity savings framed in terms of 

kilowatt hours. The perceived quantity of the saving and anticipated positive 

feelings of kilowatt hour savings together explained 72.7% of the variance 

(Adjusted R2) in intention to reduce electricity consumption, F(2, 129) = 175.07, 

p < .001. The more participants anticipated feeling good about the saving, the 

more they intended to reduce their electricity consumption in order to save 491 

kWh on an annual basis: β = .79, t(129) = 13.66, p < .001, 95% CI [.72, .85], 

supporting Hypothesis 1. Perceived quantity of the saving did not significantly 

predict participants’ intention to reduce electricity consumption to save 491 kWh 

annually: β = .09, t(129) = 1.58, p = .117, 95% CI [-.03, .24], VIF = 1.621. In 

sum, the anticipation of feeling good more strongly predicted participants’ 

intention to reduce electricity consumption compared to the perceived quantity 

Anticipation of 
positive feelings 

Perceived quantity 
of benefits 

Perceived worthiness of 
benefits by acting 

environmentally-friendly 

Intention to act 
environmentally-

friendly 
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of the saving, as reflected by the non-overlapping 95% confidence intervals of 

the two predictors.  

          Next, we tested whether the perceived worthiness of the saving mediated 

the effect of anticipated positive feelings and the perceived quantity on 

participants’ intention. As expected, the effect of anticipated positive feelings on 

intention was partially mediated by how worth the effort people found this 

saving. The 95% bias-corrected bootstrap confidence interval of the indirect 

effect ranged from .078 to .370. The direct effect was significantly reduced when 

perceived worthiness was included in the model, but remained significant: β = 

.65, t(129) = 9.82, p < .001, 95% CI [.55, .82].   

          The effect of the perceived quantity of the saving on participants’ intention 

to reduce electricity consumption was fully mediated by how worth the effort 

they found the saving. The 95% bias-corrected bootstrap confidence interval of 

the indirect effect ranged from .071 to .311. The effect of perceived quantity on 

participants’ intention to reduce electricity consumption remained non-

significant, but was significantly reduced when perceived worthiness was included 

in the model: β = -.02, t(129) = -.38, p = .702, 95% CI [-.17, .11]. 

 

Predicting intention to reduce electricity consumption framed in terms of CO2 emissions  

We then examined participants’ responses to electricity savings framed in terms 

of CO2 emissions. The perceived quantity of the saving and anticipated positive 

feelings of CO2 emissions savings together explained 76.2% of the variance 

(Adjusted R2) in intention, F(2,129) = 210.32, p < .001. As expected, the more 

participants anticipated feeling good about the portrayed 270 kilograms CO2 

saving, the more they intended to reduce their electricity consumption: β = .80, 

t(129) = 16.05, p < .001, 95% CI [.69, .89]. The higher this saving was perceived 

to be, the higher the intention was to reduce electricity in order to save 270 

kilograms CO2: β = .13, t(129) = 2.63, p = .010, 95% CI [.04, .29], VIF = 1.365. 

Anticipations of positive feelings more strongly predicted the intention to reduce 
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electricity consumption compared to the perceived quantity of the saving, as 

reflected by the non-overlapping 95% confidence intervals of the two predictors. 

         As expected, the effect of anticipated positive feelings on intention was 

partially mediated by how worth the effort people found this saving. The 95% 

bias-corrected bootstrap confidence interval of the indirect effect ranged from 

.183 to .632. The direct effect was significantly reduced when perceived 

worthiness was included in the model, but remained significant: β = .55, t(129) = 

8.91, p < .001, 95% CI [.42, .66].   

          The effect of the perceived quantity of the saving on participants’ intention 

to reduce electricity consumption was fully mediated by how worth the effort 

they found the saving. The 95% bias-corrected bootstrap confidence interval of 

the indirect effect ranged from .025 to .230. The effect of perceived quantity on 

participants’ intention to reduce electricity consumption was significantly reduced 

and became non-significant when perceived worthiness was included in the 

model: β = .06, t(129) = 1.38, p = .171, 95% CI [-.04, .19]. 

 

Predicting intention to reduce electricity consumption framed in terms of monetary savings  

Finally, we examined participants’ responses to electricity savings framed in terms 

of money. The perceived quantity of the saving and anticipated positive feelings 

of monetary savings explained 66.4% of the variance (Adjusted R2) in intention to 

reduce electricity consumption, F(2,129) = 130.71, p < .001. The more 

participants anticipated feeling good about saving 63 Dollars by reducing 

electricity consumption, the more they intended to reduce their electricity 

consumption in order to realize this saving: β = .76, t(129) = 12.40, p < .001, 95% 

CI [.66, .91]), supporting our first hypothesis. The perceived quantity of saving 63 

Dollars by reducing electricity did not significantly affect participants’ intention to 

reduce electricity in order to save 63 Dollars: β = .10, t(129) = 1.62, p = .108, 95% 

CI [.20, .44], VIF = 1.461. Again, even when monetary savings are emphasized, 

anticipations of positive feelings more strongly predicted the intention to reduce 
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electricity consumption compared to the perceived quantity of the saving, as 

reflected by the non-overlapping 95% confidence intervals of the two predictors. 

          As expected, the effect of anticipated positive feelings on intention was 

partially mediated by how worth the effort people found this saving. The 95% 

bias-corrected bootstrap confidence interval of the indirect effect ranged from 

.226 to .747. The direct effect remained significant, but was significantly reduced 

when perceived worthiness was included in the model: β = .44, t(129) = 5.72, p < 

.001, 95% CI [.30, .61].  

          The effect of the perceived quantity of the saving on participants’ intention 

to reduce electricity consumption was fully mediated by how worth the effort 

they found the saving. The 95% bias-corrected bootstrap confidence interval of 

the indirect effect ranged from .074 to .440. The effect of perceived quantity on 

participants’ intention to reduce electricity consumption was reduced and 

remained non-significant when perceived worthiness was included in the model: 

β = -.05, t(129) = -.86, p = .391, 95% CI [-.17, .07]. 

 

Discussion 

Study 2 provided further evidence that people’s intention to act environmentally-

friendly, in this case by reducing their electricity consumption, can be based on 

the mechanism of “valuation by feeling”. As in Study 1, anticipated positive 

feelings were more predictive of people’s intention to act environmentally-

friendly than the perceived quantity of the benefits of acting environmentally-

friendly. This indicates that people’s intention to act environmentally-friendly is 

mainly based on the mechanism of “valuation by feeling” and to a lesser extent 

on “valuation by calculation”. Again, this was the case irrespective of the type of 

benefits of pro-environmental actions that were communicated, that is, savings in 

terms of either kWh, CO2 or Dollars. As expected, the perceived worthiness of 

the savings as a result of a reduction in electricity consumption partially mediated 

the effect of anticipated positive feelings on people’s intention to reduce their 
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electricity consumption. Finally, how worth the effort people found the benefits 

of acting environmentally-friendly fully mediated the effect of the perceived 

quantity of the benefits on people’s intention to act environmentally-friendly. 

 

General discussion 

It is critical to understand what drives people to act environmentally-friendly, so 

that more knowledge is gained on how to effectively design environmental 

campaigns that aim to encourage pro-environmental behavior. The aim of our 

paper was two-fold. First, we aimed to determine whether the mechanism of  

“valuation by feeling” affects the likelihood that people will act environmentally-

friendly, in addition to the mechanism of “valuation by calculation”. This way, we 

could also explore how strongly people’s intention to act environmentally-

friendly is driven by “valuation by feeling” compared to “valuation by 

calculation” to get an indication of which valuation mechanism mainly drives 

people’s intention to act environmentally-friendly. Second, we aimed to gain 

more insights into the way in which “valuation by feeling” and “valuation by 

calculation” affect the likelihood that people will act environmentally-friendly by 

looking at the extent to which the valuation mechanisms affect people’s intention 

to act environmentally-friendly through an elaborated process. To achieve this 

second aim, we looked at the extent to which the two valuation mechanisms 

make acting environmentally-friendly perceived to be more worth the effort, 

subsequently affecting people’s intention to act environmentally-friendly, and to 

what extent the mechanisms directly affect people’s intention to act 

environmentally-friendly.  

          Different samples and types of benefits of pro-environmental actions were 

used in our studies, to get an indication of the generalizability of our findings. We 

used electricity reduction as an indicator of pro-environmental behavior, which is 

often seen as a hassle and is not inherently pleasurable to perform. We could then 

more conclusively determine whether “valuation by feeling” occurs because 
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people are intrinsically motivated to do the right thing by acting environmentally-

friendly and not merely because the behavior is perceived as inherently 

pleasurable. We communicated benefits of reducing electricity consumption that 

are either tangible, personal benefits (monetary savings) or that are intangible 

(savings in kWh or CO2-emissions). 

          Across two studies we found that the more people anticipated to feel good 

when acting environmentally-friendly (i.e., reducing electricity consumption), the 

stronger their intention to act environmentally-friendly was. This suggests that 

people’s intention to act environmentally-friendly is at least partly based on 

“valuation by feeling”. Importantly, these anticipated positive feelings were more 

predictive of people’s intention to act environmentally-friendly than the perceived 

quantity of the benefits of acting environmentally-friendly, indicating that 

“valuation by feeling” more strongly drives people’s intention to act 

environmentally-friendly than “valuation by calculation”. To our knowledge, 

these findings are the first to show that, also when it pertains to environmental 

decision-making, anticipated feelings may be more important than people’s 

calculations. 

          Interestingly, we found this pattern of results across all situations, both 

when we used intangible (kilowatt hours, CO2) and tangible units (money) to 

communicate the savings. This suggests that the moral component of acting 

environmentally-friendly can make people to expect to feel good about 

themselves when acting environmentally-friendly and even be more motivating 

for people than how many personal benefits they expect to gain from this 

behavior. These findings are in line with research indicating that overall people’s 

decision-making is often based on feelings (Zajonc, 1980) and with research 

showing that moral decisions are often made based on feelings rather than on 

more reasoned considerations (Haidt, 2001). Future research could test this 

reasoning explicitly, in order to more conclusively determine that people indeed 
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expect to feel good about themselves because they are intrinsically motivated to 

do the right thing by acting in a pro-environmental manner. 

          In addition, we found that the perceived worthiness of the benefits of pro-

environmental actions fully mediated the effect of the perceived quantity of the 

benefits of acting environmentally-friendly3. Yet, the perceived worthiness of the 

benefits of pro-environmental actions only partially mediated the effect of 

anticipated positive feelings on people’s intention to act environmentally-friendly. 

Specifically, even when taking into account the perceived worthiness of the 

benefits of pro-environmental actions, there remained a large direct effect of 

anticipated positive feelings on people’s intention. This suggests that there are 

multiple processes underlying the effect of anticipated positive feelings on 

people’s intention to act in an environmentally-friendly manner, and that feelings 

not only indirectly affect people’s intention via the extent to which people find 

the benefits of pro-environmental actions to be worth the effort. This further 

strengthens the importance of the role of anticipated positive feelings as they 

might affect people’s pro-environmental actions in many situations, as feelings 

can affect pro-environmental actions both via an elaborated process, but also 

without much elaboration.  

 

Limitations and future research 

There are some limitations of the studies that we conducted that can be 

addressed in future research. First, we measured all variables in the study with a 

single item, which can potentially reduce reliability of the measured constructs 

and introduce some statistical noise. Future research could use multi-item 

measures to more fully grasp the constructs that we used in our study. Yet, we 

should note that in many cases single-item and multi-item measures perform 

                                                 
3 We should note that in some cases we technically found indirect-only mediation effects 

(Zhao, Lynch, & Chen, 2010) as the direct effect of perceived quantity on intention to 
act environmentally-friendly was not always statistically significant 
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equally well regarding the measuring of constructs (e.g. Bergkvist & Rossiter, 

2007). More importantly, we replicated the findings across different indicators to 

communicate savings as well as across two studies comprising different samples, 

making it less likely that statistical noise seriously affected the findings.  

          Second, while we focused on the benefits of acting environmentally-

friendly, we did not control for the (behavioral) costs of pro-environmental 

actions which might also have an impact on how worth the effort people find it 

to act environmentally-friendly. Also, we only focused on people’s intention to 

act environmentally-friendly, an operationalization which may not fully 

acknowledge the costs, for example in terms of effort, of actual pro-

environmental behavior. Future research could therefore include actual pro-

environmental actions as a dependent variable to further test our reasoning and 

determine to what extent our findings are generalizable to actual pro-

environmental actions. Future research could also experimentally vary 

(behavioral) costs of such actions in terms of for example effort. The costliness 

of such behavior can also have an effect on the worthiness of pro-environmental 

actions and in turn people’s intention to act environmentally-friendly as people 

will make a trade-off between the perceived prospected benefits and costs of 

acting environmentally-friendly to determine how worth the effort the behavior 

overall is. 

          Third, future research can focus on the conditions under which anticipated 

feelings affect people’s environmental actions. For example, the effect of 

anticipated feelings on behavior may differ depending on the level of elaboration. 

According to the Elaboration Likelihood Model, the level of people’s elaboration 

in decision-making depends on their motivation and ability to elaborate 

(Cacioppo & Petty, 1984). People’s motivation to engage in elaboration can for 

instance depend on their level of involvement in environmental issues, where 

more highly involved people are in general more likely to engage in more 

elaboration in their decision-making. When people are more motivated to 
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elaborate in their decision-making, then the perceived quantity of the benefits of 

pro-environmental actions might be more predictive of people’s intention to act 

environmentally-friendly (relative to the effect of anticipated positive feelings), as 

the effect of “valuation of calculation” on people’s decision-making appears to 

take place via an elaborated process. Additionally, when people are more 

motivated to engage in elaboration, the effect of anticipated positive feelings on 

people’s intention to act environmentally-friendly might be more likely to occur 

via an elaborated process, via a determination of how worth the effort the 

benefits of pro-environmental actions are. People’s level of ability to engage in 

elaboration can for instance depend on the time constraints and/or the cognitive 

load they encounter in a decision situation. Here, more time constraints and/or a 

higher cognitive load might make it more likely that decisions are based on 

feelings, because people do not have the opportunity to engage in much 

elaboration.  

          While our main focus in this paper was on the effect of different valuation 

mechanisms driving people’s intention to act environmentally-friendly, an 

interesting difference emerged in the strength of these intentions across different 

units communicating different types of benefits of pro-environmental actions. In 

Study 1, intention to act environmentally-friendly was strongest when CO2 

savings were communicated, while in Study 2 intention was strongest when 

monetary savings were communicated. Previous studies found that 

environmental appeals can be more motivating than monetary appeals when 

promoting pro-environmental actions, such as checking one’s car tire pressure 

(Bolderdijk et al., 2012), people’s willingness to enroll into an energy saving 

program (Schwartz, Bruine de Bruin, Fischhoff, & Lave, 2015) or conserving 

energy at home (Asensio & Delmas, 2015). A possible explanation for the 

different effects of different units in our studies might lie in the samples that we 

used. In Study 2, we used MTurk, an online participant pool where people get 

financially compensated for participating in a study. Therefore, monetary savings 
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might be relatively important for this sample. Alternatively, there might have 

been a difference in the strength of environmental values between the samples 

that we used for both studies: psychology students in Study 1 may more strongly 

endorse environmental values than the MTurk participants in Study 2. 

Consequently, psychology students might value environmental benefits such as 

savings in CO2 emissions more highly, while MTurk participants might value 

monetary savings more highly. Future research can explore in what situations 

communicating CO2 savings leads to stronger intentions to act environmentally-

friendly, and in what situations communicating monetary savings leads to 

stronger intentions to act environmentally-friendly. Even though there were 

differences between the two studies regarding which type of savings elicited the 

strongest intentions to act environmentally-friendly, these differences did not 

appear to affect the strength of the effect of both the perceived quantity of the 

benefits of pro-environmental actions and of anticipated positive feelings on 

people’s intention to act environmentally-friendly, as the strength of these 

relations were similar in both studies. Thus, while there might be differences in 

which saving frames in itself are more motivating for people to act 

environmentally-friendly, such differences do not appear to affect the extent to 

which people’s intention to act environmentally-friendly is driven by either 

“valuation by feeling” or “valuation by calculation”. 

          Finally, it is conceivable that the two mechanisms can to some extent affect 

each other. For instance, the more CO2-emissions or money a person could save 

by reducing one’s electricity consumption, the better this person might feel about 

this reduction. Or vice versa, a person who anticipates to feel very good about 

reducing electricity consumption, might be more likely to perceive any saving as 

larger and/or more worth the effort. While we attempted to control for such 

possible interdependent relations between the two valuation mechanisms in the 

current study design, future studies could disentangle the effect of the two 

valuation mechanisms on environmental decision-making even stronger and 
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control for possible interdependencies between the valuation mechanisms. For 

instance, an experimental design could be used in which the quantity of the 

benefits of electricity reduction is manipulated (for instance, 27 Euro versus 93 

Euro). Additionally, one experimental condition could use visual images of the 

positive consequences of acting in a pro-environmental manner in the (near) 

future, which can lead to stronger anticipated positive feelings (e.g. Hsee & 

Rottenstreich, 2004), while another experimental condition only uses text 

communicating the benefits of the pro-environmental action. Future research 

could use such an experimental design to further test the effect of “valuation by 

feeling” and “valuation by calculation” on environmental decision-making and 

gain more insights into the relative effects of the two valuation mechanisms on 

pro-environmental intentions and actions.  

 

Practical implications  

Currently, many environmental campaigns are designed under the assumption 

that people are guided by “valuation by calculation” when deciding whether to 

act environmentally-friendly, assuming that if certain benefits, such as savings, are 

large enough, people will be motivated to act more environmentally-friendly. For 

instance, campaigns indicate that people can save more money if they adopt 

environmentally-friendly actions. However, our findings suggest that it is 

important to also consider that anticipated positive feelings can affect people’s 

intention to act environmentally-friendly when designing such campaigns. 

Specifically, given that the use of vivid images can strengthen people’s feelings 

(e.g. Hsee & Rottenstreich, 2004), campaigns could visually highlight the positive 

(affective) consequences of people’s environmentally-friendly actions, for 

example by highlighting flourishing nature, animal species that can continue to 

live happily in their natural environment, or clean forests or beaches. We 

reasoned that “valuation by feeling” affects people’s environmental decision-

making, because people can be intrinsically motivated to do the right thing by 
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acting environmentally-friendly. Consequently, it is important that when 

attempting to make people to expect to feel good about themselves when acting 

environmentally-friendly in the (near) future, this is a result of these people 

believing that they do the right thing by acting environmentally-friendly. Thus the 

connection between people’s contributions to a better, cleaner environment and 

the use of visual images that show this better, cleaner environment should be 

made clear in the environmental campaign. 

          The importance of “valuation by feeling” affecting people’s intention to act 

environmentally-friendly suggests that even when the benefits of acting 

environmentally-friendly are relatively low, people might still act environmentally-

friendly if they anticipate to feel good about themselves when doing so. This is an 

important finding given that pro-environmental actions generally lead to small or 

even no savings (Bolderdijk & Steg, 2014). Our results suggest that little or no 

savings do not need to be a barrier to environmentally-friendly actions as long as 

people anticipate to feel good when acting in such a manner.   

          In many situations where people have to decide whether to act 

environmentally-friendly or not, engaging in extensive elaboration might not be 

possible due to constraints in terms of for example time or a high cognitive load 

when for instance there are a lot of options to choose from. To illustrate, when 

people go to the supermarket, they often are in a hurry, while there are also a lot 

of choice options per product category resulting in a potential high cognitive load 

(for instance, think about the large assortment of eggs with different options in 

terms of quality, environmental friendliness, free-range or not). In the current 

age, and maybe even more so in the future, these kinds of situations are more 

often the norm than the exception. As a result, feelings can become even more 

important for pro-environmental choices when people need to more often make 

decisions with little elaboration. Particularly if the goal is to have people choose 

the most environmentally-friendly option in a decision situation that is 

constrained in terms of time and/or cognitive load, it would be beneficial to 
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facilitate decision-making based on feelings. Let’s say that pastured eggs (eggs that 

come from chickens raised outdoors who hunt-and-peck for their food) are the 

most environmentally-friendly option. Stimulating people to choose pastured 

eggs can for example be facilitated by hanging a poster at the eggs shelf that not 

only shows the environmental-friendliness of pastured eggs, but also symbolizes 

how good people can feel about themselves when choosing this environmentally-

friendly option, by for example showing these chickens walking outdoors in their 

natural environment and hunting for their own food (as opposed to chickens 

being held in a cage). Such a visual image could also be used on the packaging 

itself. 

          To conclude, the mechanism of “valuation by feeling” affects people’s 

intention to act environmentally-friendly, even more so than “valuation by 

calculation”. People do not appear to be as calculating as is often assumed when 

it comes to explaining how likely it is that they will act in a pro-environmental 

manner. This implies that getting people to act environmentally-friendly appears 

to be more a matter of feelings, and less a matter of calculation.  
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CHAPTER 3: WHAT DO MY ENVIRONMENTAL ACTIONS SIGNAL 

ABOUT ME? 

The emotional impact of social comparison feedback 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 3 is based on Taufik, D. Bolderdijk, J.W., Steg, L. & Keizer, K.E. What 

do my environmental actions signal about me? The emotional impact of social 

comparison feedback. (Manuscript submitted for publication). 
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While it is generally acknowledged that many environmental problems are caused 

by individual behavior, individuals might not be aware of the environmental 

consequences of their behavior (e.g. Stern, Dietz, & Guagnano, 1995). To 

address this problem, feedback instruments have been developed through which 

people learn how pro-environmental their environmental actions are.  

          In recent years, the use of one specific form – social comparison feedback 

– has gained popularity. Here, information is provided on (1) how pro-

environmental a person acts and (2) how pro-environmental a reference group 

acts. Social comparison feedback can have a high diagnostic value, as how 

environmentally-friendly other people behave provides a potent reference point 

to judge one’s own behavior, allowing people to get a better indication of how 

environmentally-friendly their environmental actions are (Schultz, 2010). For 

example, a person can learn he or she consumed 7.861 kilowatt hours last year, 

while the average neighbor – the reference group – consumed 5.634 kilowatt 

hours. This is an example of negative social comparison feedback – a person 

learns that he or she acts relatively environmentally-unfriendly compared to a 

reference group. Social comparison feedback can also be positive, in which case a 

person learns that he or she acts relatively pro-environmentally compared to a 

reference group.    

          Social comparison feedback – particularly negative social comparison 

feedback – has been successful in promoting some types of pro-environmental 

behaviors (Schultz, Nolan, Cialdini, Goldstein, & Griskevicius, 2007), but this has 

not always been the case (see for a review Fischer, 2008). Moreover, the overall 

effect size of social comparison feedback appears to be relatively small 

(Abrahamse & Steg, 2013). Thus, the effects of social comparison feedback are 

mixed and not yet fully understood. This paper aims to improve our 

understanding of the effects of social comparison feedback on people’s 

environmental actions, by examining an hitherto not directly tested mechanism 

underlying effects of social comparison feedback. Specifically, we reason that 
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social comparison feedback may, beyond its informational value, have an 

emotional impact on people, and these emotional responses can affect how 

people respond to such feedback. The main aim of this paper is to explore which 

factors affect the strength of such emotional responses to social comparison 

feedback. 

 

The implications of social comparison feedback on the self-concept  

Feedback is generally aimed at informing people about the consequences of their 

behavior. Because social comparison feedback has a high diagnostic value 

(Schultz, 2010), we reason that social comparison feedback has a particularly high 

potential to signal something about a person (Bodner & Prelec, 2003), as 

comparing one’s actions to that of a reference group can make it very clear how 

environmentally-friendly or environmentally-harmful one’s actions really are. 

Thus, social comparison feedback can impact people’s self-concept, and 

consequently elicit emotions in people that are related to the self.  

            When the behavior that is communicated in social comparison feedback 

falls short of how a person wants to see himself or herself, a negative self-signal 

ensues, which can result in cognitive dissonance (Elliot & Devine, 1994). This 

can occur in case people receive negative social comparison feedback that 

indicates that their environmental actions are relatively environmentally-

unfriendly which can threaten people’s self-concept. Cognitive dissonance may 

manifest itself in the experience of negative self-related emotions, particularly 

discomfort (Elliot & Devine, 1994). On the other hand, social comparison 

feedback can also communicate that a person is actually behaving in a manner 

that exceeds how a person wants to see himself or herself, thus serving as a 

positive self-signal. This can occur in case people receive positive social 

comparison feedback that indicates that their environmental actions are relatively 

environmentally-friendly, which can boost people’s self-concept. When this 

occurs, particularly positive emotional responses are elicited in the form of pride 
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(Ben-Ze'ev, 2001). Since the focus of this paper is on the emotional responses 

that social comparison feedback elicits as a result of a person’s self-concept being 

affected, we focused on effects on discomfort and pride specifically, rather than 

on other types of emotions.    

 

Factors affecting the implications to the self-concept  

We argue that the more environmentally-friendly or environmentally-harmful 

people perceive their environmental actions to be, the more their self-concept is 

affected by social comparison feedback on their environmental actions, and the 

stronger elicited self-related emotions will be. We reason that in the case of 

negative social comparison feedback the self-signal is stronger the more people 

perceive their actions to be environmentally-harmful, resulting in a stronger 

threat of their self-concept. Similarly, in the case of positive social comparison 

feedback the self-signal will be stronger the more people perceive their actions to 

be environmentally-friendly, resulting in a stronger boost of their self-concept. 

We reason that two factors can play an important role in how environmentally-

friendly people perceive their actions to be: the level of people’s involvement in 

environmental issues and the reference point that people use to estimate how 

environmentally-friendly one’s actions are; this reference point can differ 

depending on the reference group composition that is employed in the social 

comparison feedback. We will now elaborate on these factors.  

 

Level of involvement in environmental issues 

Involvement is defined as the extent to which issues – in this case, environmental 

issues – are seen as personally relevant by individuals (Cacioppo, Petty, Kao, & 

Rodriguez, 1986). Pro-environmental actions will signal more about a person and 

thus have stronger implications for one’s self-concept when this person is highly 

involved in environmental issues (Johnson & Eagly, 1989). How may a person’s 

level of involvement in environmental issues affect the strength of negative and 
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positive self-related emotions elicited by respectively negative and positive social 

comparison feedback on people’s environmental actions? 

          Learning through social comparison feedback that one acts less pro-

environmental than others serves as a stronger negative self-signal for highly 

involved people: their self-concept is threatened more, consequently leading to 

stronger feelings of discomfort. In contrast, when involvement is low, one’s 

environmental performance is less personally relevant, and will likely have less 

implications for the self-concept. Consequently, the strength of elicited feelings 

of discomfort by negative social comparison feedback is expected to be lower 

among lower involved people. Hence, we expect that the higher people’s 

involvement in environmental issues is, the more discomfort will be experienced 

upon receiving negative social comparison feedback (Hypothesis 1).   

          While we have a clear hypothesis regarding the extent to which the level of 

involvement in environmental issues affects the level of experienced discomfort 

after receiving negative social comparison feedback on one’s environmental 

actions, the effect of one’s level of involvement on the emotional response 

towards positive social comparison feedback is less straightforward. On the one 

hand, one could reason that particularly people who are highly involved in 

environmental issues would experience pride after receiving positive social 

comparison feedback, as this feedback serves as a positive self-signal, thus 

boosting their self-concept. On the other hand, people can be biased in that they 

accept favorable outcomes more quickly than unfavorable outcomes, because this 

provides a boost to their self-concept (Blaine & Crocker, 1993). If such a self-

serving bias is present, people will attribute any possible outcome to the self, in 

turn eliciting pride. As such, if a self-serving bias is present, the amount of 

experienced pride after receiving positive social comparison feedback on one’s 

environmental actions will not systematically depend on people’s level of 

involvement. In sum, there are different conceivable processes regarding the role 

of people’s involvement in environmental issues on the extent to which positive 
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social comparison feedback on people’s environmental actions elicits pride. 

Therefore we take an explorative approach to study how involvement affects the 

strength of elicited pride due to positive social comparison feedback.  

 

Composition of the reference group 

A second factor that we reason will influence the strength of emotional 

responses, is the composition of the reference group that is used when providing 

social comparison feedback on one’s environmental actions. Different reference 

groups can provide different reference points for people to judge how 

environmentally-friendly or environmentally-harmful their actions are. Notably, a 

reference group can differ in how stereotypically environmentally-(un)friendly it 

is perceived to be. To illustrate, a reference group consisting of business 

representatives might be perceived as being stereotypically environmentally-

unfriendly, while environmentalists might be perceived as being stereotypically 

environmentally-friendly. How environmentally-friendly a reference group that is 

used in social comparison feedback is perceived to be can affect the extent to 

which the self-concept is affected by social comparison feedback, and in turn the 

strength of emotional responses, because it can make one’s own actions appear to 

be either more or less environmentally-(un)friendly. For simplicity, we label a 

reference group that is perceived as stereotypically environmentally-unfriendly a 

“low standard” reference group, since it should not to be extremely difficult to 

act more pro-environmentally than this reference group. A reference group can 

also be perceived as stereotypically environmentally-friendly; we label such a 

reference group a “high standard” reference group, as it would be more difficult 

to act more pro-environmentally than such a reference group.   

          Following our reasoning above, a stronger negative self-signal should 

particularly be derived when receiving negative social comparison feedback 

among people who are highly involved in environmental issues, as this strongly 

threatens their desired self-concept – being an environmentally-friendly person is 
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an important part of how they want to see themselves. This negative self-signal 

should be particularly strong when being outperformed by a “low standard” 

reference group, since acting less pro-environmental relative to a “low standard” 

reference group implies that one’s environmental actions are really 

environmentally-unfriendly, thus serving as a more potent negative self-signal. 

This negative self-signal is likely to be less strong when high involved people 

learn they act less pro-environmental than a “high standard” reference group, 

since it is much more likely that such a reference group acts more pro-

environmental, making one’s actions seem less environmentally-harmful than 

when one would be outperformed by a “low standard” reference group. Hence, 

we expect an interaction between one’s involvement in environmental issues and 

reference group composition on the extent to which negative social comparison 

feedback elicits discomfort (Hypothesis 2). More specifically, we expect that 

highly involved people would be most likely to experience discomfort when they 

learn they act less pro-environmental than a “low standard” reference group, 

because their self-concept is most strongly threatened in this scenario. Thus, for 

these people, the composition of the reference group is self-relevant, and is 

therefore expected to impact the amount of discomfort they experience when 

receiving negative social comparison feedback. For people who are less involved 

in environmental issues, how pro-environmental their environmental actions are 

has less implications for their self-concept. For these people, the composition of 

the reference group is less self-relevant. Consequently, we expect that for less 

involved people the composition of the reference group does not affect the 

strength of elicited discomfort ensuing from negative social comparison 

feedback.  

          We do not have a hypothesis regarding the effect of reference group 

composition on the effect of positive social comparison feedback on the self-

concept, and the strength of elicited pride. Rather, we examine the role of the 

reference group composition in positive social comparison feedback in an 
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explorative fashion. Since acting pro-environmentally mainly has strong 

implications for the self-concept of people who are highly involved in 

environmental issues, learning that one acts more pro-environmentally than a 

“high standard” reference group might particularly elicit pride among them. 

Learning that one acts more pro-environmentally than a “low standard” reference 

group may do this to a lesser extent, as it should be fairly easy to act more pro-

environmentally than a “low standard” reference group, thus serving as a less 

strong positive self-signal. However, if the earlier discussed self-serving bias is 

present, most people will attribute any possible positive outcome to the self, 

regardless of which type of reference group one outperforms. Consequently, in 

case of positive social comparison feedback, most people can boost their self-

concept and experience an equal amount of pride in a way that does not 

systematically depend on people’s level of involvement in environmental issues 

and whether one acts more pro-environmentally than either a “high standard” or 

a “low standard” reference group.   

 

Motivational impact of experienced emotions  

While the main focus of this paper is on the extent to which emotional responses 

are elicited by social comparison feedback as a result of such feedback serving as 

a self-signal, we additionally explored the motivational impact of such feedback as 

a result of the emotional responses that are elicited. We do this by examining the 

extent to which people intend to act pro-environmentally after receiving social 

comparison feedback. While cognitive dissonance – and the stronger feelings of 

discomfort this should lead to – appear to have a motivating impact in some 

cases (Kantola, Syme and Campbell, 1984), other studies suggest that 

experiencing stronger discomfort might actually demotivate people to engage in 

the relevant action. For instance, experiencing discomfort can result in people 

trivializing a negative outcome – such as in negative social comparison feedback 

– instead of changing their intentions or behavior (e.g., Simon, Greenberg & 
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Brehm, 1995). Hence, experiencing stronger discomfort may not necessarily 

translate into stronger intentions to act pro-environmentally. We will explore to 

what extent negative social comparison feedback motivates or demotivates 

people to act pro-environmentally, as a result of the discomfort that is elicited by 

the negative social comparison feedback.  

           The experience of pride can also either motivate or demotivate people to 

change their behavior. For example, anticipated feelings of pride are positively 

associated with engaging in pro-environmental behavior (Onwezen, Antonides, & 

Bartels, 2013). The question is whether the same holds true when experiencing 

pride, as opposed to anticipating it. On the other hand, experiencing pride may 

also make people complacent and result in moral licensing, when doing 

something good licenses people to act less moral in a following occasion, which 

can also take place in the environmental domain (e.g., Tiefenbeck, Staake, Roth, 

& Sachs, 2013). Although there is no empirical evidence that this is the result of 

elicited pride, moral licensing is assumed to occur when people receive a boost in 

their self-concept (e.g., Khan & Dhar, 2006), which might be paired with the 

experience of pride. In sum, here we will explore to what extent positive social 

comparison feedback can affect people’s intention to act pro-environmentally, as 

a result of the pride they experience after receiving positive social comparison 

feedback. 
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Current studies 

We conducted two studies to test our research questions, using the model as 

depicted in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 The effect of involvement in environmental issues & reference group composition on level 

of elicited discomfort/pride and intention to act pro-environmentally 

 

          In Study 1 we provided social comparison feedback to participants using 

an instrument that yields feedback on one’s ecological footprint – it calculates the 

number of planet Earths that are needed to provide resources to support 

humanity if everyone on the planet would act like the person receiving the 

feedback. The lower someone’s ecological footprint is, the better this is for the 

environment. Ideally, a person should have an ecological footprint of one planet 

Earth or less, which would reflect that a person’s environmental actions can be 

sustained by the Earth when everyone would act in a similar way. Because the 

ecological footprint of people in Western societies typically reflects that more 

than one planet is needed, feedback on one’s ecological footprint was negative, 

per definition. Therefore, in Study 1 we focus on negative social comparison 

feedback. 
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          In Study 2 we provided feedback in the form of CO2 emissions, reflecting 

one’s carbon footprint. The lower a person’s carbon footprint is, the better this is 

for the environment, as less CO2 is emitted. Unlike the ecological footprint, one’s 

carbon footprint is not inherently negative. This allowed us to look at the 

strength of elicited emotional responses as a result of both negative and positive 

social comparison feedback. We first report a pilot study aimed to select suitable 

reference groups to be able to test Hypothesis 2. 

 

Pilot study  

In order to select a “high standard” and “low standard” reference group to test 

Hypothesis 2, we aimed to identify reference groups that are relevant and similar 

to our participants (psychology students) but perceived as either more pro-

environmental or more environmentally-unfriendly than themselves. A pilot 

study was conducted among psychology students at a Dutch university (N = 17). 

They completed a questionnaire in which they rated students from several 

faculties (business studies, medicine, sociology, geography, economics, law, art, 

chemistry, environmental sciences, philosophy and psychology) in terms of their 

environmentally-friendliness: “How pro-environmental do you believe that the 

average student of the study …… is?” (1 = not pro-environmental at all, to 10 = 

very pro-environmental). Participants also rated how pro-environmental they 

perceived themselves to be, on the same 1-10 scale, by answering the question 

“How pro-environmental do you believe that you are?”.    

          On average, respondents rated the average environmental sciences student 

to be the most pro-environmental (M = 8.47, SD = .94) and the average law 

student as the least pro-environmental (M = 4.88; SD = 1.36), while the average 

rating of psychology students was just in between the averages of environmental 

sciences and law students (M = 6.76, SD = .97). The latter score was very similar 

to how participants rated themselves (M = 6.65; SD = 1.11). Thus, environmental 
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sciences students were chosen as the “high standard” reference group, and law 

students as the “low standard” reference group.  

 

Study 1 

Method 

 

Participants  

A total of 118 undergraduate psychology students of a Dutch university 

completed the study in return for course credits, of which 81 were females. The 

average age was 20.2 (SD = 2.55; range 17-30). There were 17 participants who 

started with the online study, but did not finish it; these 17 participants are not 

included in the final sample of 118 participants.  

 

Design and procedure   

We indicated that the study aimed to examine the consumer behavior of students, 

the effects of this behavior on the environment, as well as differences in the 

consumer behavior between students of different departments. Participants 

completed the study online, and were told that the study was conducted at 

different departments of the university. The study consisted of two parts. In the 

first part, a pre-measure before the actual experiment, participants answered 

questions that measured their level of involvement in environmental issues4. The 

second part of the study was sent to participants via e-mail 24 hours after they 

had finished the first part and contained the experiment in which participants 

received social comparison feedback on their environmental actions. The study 

had a between-subjects design, consisting of 3 conditions: 1. Social comparison 

feedback relative to environmental sciences students (n = 39), 2. Social 

                                                 
4 We measured involvement in environmental issues beforehand, to ensure we would 

have a measure of involvement independent of the social comparison feedback 
participants received, as the feedback could potentially alter the level of involvement.   
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comparison feedback relative to law students (n = 40), 3. No social comparison (n 

= 39). Participants were randomly assigned to one of the conditions. 

 

Involvement  

To measure participants’ involvement in environmental issues during the pre-

measure, we used an adapted version of the involvement scale developed by 

Göckeritz and colleagues (2010). The following items were included (1-6 scale, 

e.g., 1 “not important at all” to 6 “very important”): To what extent is acting pro-

environmentally an important topic in your life? How important is it to you to act 

pro-environmentally? How often do you think about acting pro-environmentally? 

How much knowledge do you possess about acting pro-environmentally? We 

computed the mean score on these items (M = 3.76, SD = .86, α = .83).  

 

Social comparison feedback 

During the actual experiment, participants completed an online ecological 

footprint calculator of the World Wildlife Fund (http://footprint.wwf.org.uk/). 

The resulting ecological footprint was calculated based on participants’ answers 

regarding four domains: food, travel, home and appliances.   

          After completing the calculator, in addition to their own actual ecological 

footprint, participants received information about the average ecological 

footprint of either environmental sciences (high standard) or law students (low 

standard). To ensure that in all cases, regardless of participants’ personal 

ecological footprint, social comparison feedback would be negative, this average 

ecological footprint was programmed in such a way that the participants’ personal 

ecological footprint was always 49%5 worse than the ecological footprint of the 

reference group. For example, when a participant had an actual ecological 

                                                 
5 This percentage of 49% was chosen to make sure that the social comparison feedback 

was actually perceived as being negative, while also being credible; we checked via a 
manipulation check later in the study whether this was indeed the case. 
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footprint of 2.42, this participant saw that the average ecological footprint of 

environmental sciences (or law) students was 1.61. Beneath these scores it also 

stated “Compared to the average environmental sciences (law) student, your 

ecological footprint is 49% percent worse”.  

          In the “no social comparison” condition, participants only received 

feedback on their own ecological footprint. All participants learned that, as is the 

case for almost everyone in the Western world, their footprint was higher than 1 

(which renders their behavior unsustainable – as we only have one planet), but 

they did not learn how their footprint compared against the footprint of a 

reference group. As the focus of the paper is on social comparison feedback, we 

will not elaborate extensively on this “no social comparison” condition 

throughout the paper. We do provide a short summary of the main findings 

regarding this condition in the results section, with the statistics being reported in 

figures in the Appendix.  

 

Discomfort and intention to act pro-environmentally 

After completing the ecological footprint calculator and receiving negative social 

comparison feedback, participants filled out the discomfort scale. The measure 

for discomfort was part of a 12-item emotion scale of Elliott and Devine (1994). 

Respondents indicated to what extent they experienced the following emotions 

by answering the question: “To what extent do the following emotions apply to 

you at this moment?”: uneasy, happy, bored, uncomfortable, optimistic, 

embarrassed, ashamed, calm, disappointed, pride, guilty, satisfied, on a scale 

ranging from 1 (Does not apply to me at all) to 7 (Very much applies to me). 

Two of these emotions reflect discomfort: uneasy and uncomfortable. The two items 

formed a reliable scale (α = .73). We computed mean scores on these items (M = 

3.56, SD = 1.40). The other 10 emotion items were included as filler items (Elliot 

& Devine, 1994). 
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          We subsequently measured participants’ intention to act pro-

environmentally with 5 items on a 7-point scale (1 = not at all; 7 = very much). 

The items focused on actions pertaining to the behaviors that were probed as 

part of the ecological footprint calculator (regarding food, travel, home and 

appliances): To what extent do you intend to take into account the environment 

in your consumption pattern in the coming year? To what extent do you plan to 

purchase organic products in the coming year? To what extent do you intend to 

use less polluting types of transport in the coming year? To what extent do you 

plan to lower your energy use at home in the coming year? To what extent do 

you intend to purchase energy efficient appliances in the coming year when 

purchasing new appliances? We computed the mean score on these items (M = 

4.12, SD = 1.03, α = .70). 

 

Manipulation check 

The study was concluded with a manipulation check to test whether participants 

indeed believed that their behavior was less environmentally-friendly than that of 

the reference group, thus verifying whether they perceived the social comparison 

feedback as negative. Participants were asked to respond to the following 

statement (except in the no social comparison condition, who did not receive 

information on the performance of a reference group): “The average X student 

(X = environmental sciences or law) is ….”  (1 = much less pro-environmental 

than me; 7 = much more pro-environmental than me). 

          After completing the study, participants were debriefed in which the study 

purpose was explained to them. Specifically, they were informed that they 

received their own actual ecological footprint, but that the average ecological 

footprint of the reference group was manipulated for the study purpose. 
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Results 

Participants receiving negative social comparison feedback with environmental 

sciences students (high standard) as the reference group found the average 

environmental sciences student to be much more pro-environmental than 

themselves (M = 5.90; SD = 1.09). This differed significantly from the scale 

midpoint of 4 (t(38) = 10.82; p < .001). The same was found for participants 

receiving negative social comparison feedback when compared to the average law 

student (low standard) as the reference group (M = 5.20; SD = 1.20). This also 

differed significantly from the neutral score of 4 (t(39) = 6.31; p < .001). Hence, it 

can be concluded our manipulation was successful: participants believed they 

indeed acted relatively environmentally-unfriendly compared to the reference 

group, as should be the case when receiving negative social comparison 

feedback6. 

          We tested our research questions using a parsimonious statistical test. More 

specifically, we tested the moderated mediation model shown in Figure 2 with the 

PROCESS macro for SPSS (Hayes, 2013). Following Aiken and West (1991), we 

mean centered the moderator variable involvement in environmental issues. 

Reference group composition was included in the model in the form of a dummy 

variable (environmental sciences = -1; law = +1).  

 

 

 

 

 

 

                                                 
6 Participants evaluated the average environmental sciences student as more pro-

environmental (M = 5.90) than the average law student (M = 5.20): F(1,77) = 7.25, p = 
0.01. This is probably because of initial expectations that environmental sciences 
students are more pro-environmental than law students, in line with results from the 
pilot study. 
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Figure 2 The effect of involvement in environmental issues and reference group composition on 

elicited level of discomfort and intention to act pro-environmentally 

 

          In line with Hypothesis 1, we found a main effect of involvement on 

discomfort: participants who were more highly involved in environmental issues 

experienced stronger discomfort after receiving negative social comparison 

feedback: β = .30, t(75) = 3.19, p = .002, 95% CI [.11, .50]. We found no main 

effect of reference group composition on experienced discomfort after receiving 

negative social comparison feedback: β = .07, t(75) = .78, p = .436, 95% CI [-.11, 

.26]. Hence, overall, the reference group composition did not affect the level of 

experienced discomfort.    

          However, the interaction term reference group composition x involvement 

in environmental issues was statistically significant (β = .20, t(75) = 2.08, p = .041, 

95% CI [.01, .39]). We employed a simple slopes analysis to interpret this 

interaction. In line with Hypothesis 2, higher involved participants experienced 

more discomfort when comparing their environmental performance to a “low 

standard” reference group, compared to a “high standard” reference group: β = 

.50, t(75) = 3.65, p < .001, 95% CI [.23, .77]). In contrast, for low involved people 
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the composition of the reference group did not affect the extent to which they 

experienced discomfort after receiving negative social comparison feedback: β = 

.10, t(75) = .78, p = .436, 95% CI [-.16, .37]). Thus, the main effect of 

involvement on the amount of discomfort that is elicited by negative social 

comparison feedback was qualified by the interaction between the level of 

involvement in environmental issues and the reference group composition, as 

participants who were more highly involved particularly experienced more 

discomfort when they were outperformed by a “low standard” reference group. 

            We found no significant effect of elicited discomfort on intention to act 

pro-environmentally: β = .08, t (75)= .639, p = .525, 95% CI [-.16, .31]. There was 

a significant main effect of the level of involvement in environmental issues on 

participants’ intention to act pro-environmentally: β = .24, t (75)= 2.26, p = .027, 

95% CI [.03, .45]. This effect of involvement on intention to act pro-

environmentally-friendly was not mediated by the level of experienced 

discomfort, neither among participants who were outperformed by a “low 

standard” reference group (bias-corrected bootstrap 95% CI [-.02, .09]) nor 

among those who were outperformed by a “high standard” reference group 

(bias-corrected bootstrap 95% CI [-.10, .19]).  

 

Negative social comparison feedback versus “No social comparison” condition  

Results on the analyses regarding the “no social comparison” condition in 

relation to each of the social comparison conditions are reported in the 

Appendix, with the statistics being displayed in figures. As the “no social 

comparison” condition did not entail social comparison feedback, it was not a 

focal point of the study. Yet, a number of findings are worth mentioning. First, 

participants who only received their own ecological footprint experienced less 

discomfort than participants who, in addition to hearing their own ecological 

footprint, learned they acted less pro-environmental than their peers. Second, 

there were no significant interactions between participants’ involvement in 
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environmental issues and the “no social comparison” condition compared to 

either of the social comparison conditions on the extent to which discomfort was 

elicited. This implies that participants experienced more discomfort when they 

learned they acted less pro-environmentally than a reference group, irrespective 

of participants’ level involvement in environmental issues or the specific 

reference group composition. 

 

Study 2 

In Study 1, we used an ecological footprint calculator to communicate how pro-

environmental people’s actions are. As was previously explained, any ecological 

footprint higher than 1 planet is unsustainable, but everybody in the Western 

world who calculates his or her ecological footprint would conclude that they 

have an ecological footprint of more than 1 planet. Thus, ecological footprints 

always result in negative feedback, regardless of how pro-environmental people 

act relative to a reference group. The social comparison element can make the 

feedback even more negative, when learning that one’s performance is not only 

unsustainable, but also worse than the performance of peers. In Study 2, we 

therefore used a carbon footprint, which allowed us to examine emotional 

responses in response to positive social comparison feedback as well. 

Additionally, we explored whether the results regarding the motivational impact 

of social comparison feedback are comparable when examining pre versus post 

feedback intentions to act pro-environmentally, rather than exclusively looking at 

participants’ intention to act pro-environmentally after they had received social 

comparison feedback.  
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Method 

Participants 

A total of 180 undergraduate psychology students of a Dutch university 

participated in the experimental study in return for course credits, of which 117 

were females (1 person did not indicate his or her gender). The average age was 

20.5 (SD = 2.55; range 17-34).  

 

Design and procedure  

Participants completed the study in the lab. The study had a between-subjects 

design, comprising 5 conditions (1. Positive social comparison feedback relative 

to environmental sciences students; n = 35, 2. Positive social comparison 

feedback relative to law students; n = 38, 3. Negative social comparison feedback 

relative to environmental sciences students; n = 37, 4. Negative social comparison 

feedback relative to law students; n = 36. 5. No social comparison; n = 34). 

Participants were randomly assigned to one of the conditions. 

 

Involvement and intention  

Participants started with a paper questionnaire, which measured their 

involvement in environmental issues (M = 3.88, SD = .90, α = .82) and intention 

to act pro-environmentally (M = 4.53, SD = 1.12, α = .84). Both constructs were 

measured in the same way as in Study 1, with the exception that one extra item 

was included to measure participants’ intention to act pro-environmentally: “To 

what extent do you plan to recycle more in the coming year (for example, 

recycling paper, plastic and/or glass)?” (1 = I do not plan to do this at all; 7 = I 

very much plan to do this”). This last item was included, because recycling 

constituted a relatively large part of the carbon footprint calculator we used. As a 

filler task, participants subsequently completed another paper questionnaire, this 

one was about the evaluation of a number of products for an unrelated study.  
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Social comparison feedback 

Participants then completed a questionnaire to calculate their carbon footprint, 

which contained questions on travel, energy, recycling and eating behavior. Based 

on this, they received their carbon footprint and read that the lower someone’s 

carbon footprint is, the more pro-environmental their behavior is, which thus is 

better for the environment. Similar to Study 1, the average carbon footprint of 

other students was programmed in such a way that participants’ own footprint 

would always be either 49% better (positive social comparison feedback), or 49% 

worse (negative social comparison feedback) than that of the average student, to 

give the participant the impression that his or her behavior pattern is relatively 

environmentally-friendly or environmentally-unfriendly, respectively. Beneath 

these footprints it also stated “Compared to the average environmental sciences 

(or law) student, your carbon footprint is 49% percent better (or worse)”. As in 

Study 1, participants in the no social comparison condition only received 

feedback on their own footprint.  

 

Discomfort, pride and post-measure intention  

Participants filled out the 12-item emotions scale that was also used in Study 1 

(Elliot & Devine, 1994), which included the items to measure discomfort (M = 

2.51, SD = 1.34, α = .68; see Study 1) and pride (M = 3.44, SD = 1.61). 

Subsequently, participants’ intention to act pro-environmentally was measured a 

second time, this time after participants had received the social comparison 

feedback (M = 4.68, SD = 1.10, α = .83). The difference score of the post-

measure of intention to act pro-environmentally minus the pre-measure of 

intention to act pro-environmentally was calculated: M = .15, SD = .76. 

 

Manipulation check 

The study concluded with a manipulation check in the experimental conditions, 

in which participants responded to the statement “The average X student is more 
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pro-environmental than me (1 = not true at all; 7 = Very true, X = 

environmental sciences or law, depending on the condition). After the study, 

participants were debriefed, similar as in Study 1. 

 

Results 

As in Study 1, our manipulation succeeded. Again, participants receiving negative 

social comparison feedback relative to environmental sciences students (high 

standard; M = 5.22, SD = 1.58) or law students (low standard; M = 5.39, SD = 

1.76) both found the students from the reference group to be much more pro-

environmental than themselves, with both means significantly differing from the 

scale midpoint of 4: t(36) = 4.76, p < .001 and t(36) = 4.73, p < .001. Thus, 

overall participants who received negative social comparison feedback indeed 

believed that their behavior was relatively environmentally-unfriendly. 

           Participants receiving positive social comparison feedback relative to 

environmental sciences students (M = 3.29, SD = 1.66) or law students (M = 

2.16, SD = 1.76) both found the students from the reference group to be much 

less pro-environmental than themselves, with both means significantly differing 

from the scale midpoint of 4: t(34) = -2.55, p = .015 and t(37) = -8.56, p < .001. 

Thus, overall participants who received positive social comparison feedback 

indeed believed that their behavior was relatively environmentally-friendly. 

 

Negative social comparison feedback 

We first report the results for participants who received negative social 

comparison feedback, and subsequently those for participants who received 

positive social comparison feedback. Similar to Study 1, only analyses comparing 

the two experimental conditions are reported below, whereas results comparing 

the no social comparison condition to each of the separate social comparison 

feedback conditions are only briefly summarized, with the detailed results being 
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** p < .01 
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β = .10 
 

β = .57** 
 

reported in the Appendix. Our reasoning was tested in the same way as in Study 

1.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3 The effect of involvement in environmental issues and reference group composition on 

level of experienced discomfort and intention to act pro-environmentally7 

 

In contrast to Hypothesis 1, a higher involvement in environmental issues was 

not associated with stronger discomfort: β = .10, t(66) = .89, p = .376, 95% CI [-

.13, .33]. There was no main effect of the reference group composition on the 

extent to which discomfort was experienced: β = -.20, t(66) = -1,68, p = .097, 

95% CI [-.43, .04]. Yet, we again found that the interaction term reference group 

composition x involvement in environmental issues was statistically significant (β 

= -.24, t(66) = -2.06, p = .043, 95% CI [-.46, -.01]), suggesting that the effect of 

involvement in environmental issues on elicited discomfort depends on the 

                                                 
7 The same moderated mediation model was tested using a difference score of the post-

measure of intention to act pro-environmentally minus the pre-measure of intention to 
act pro-environmentally. This analysis yielded similar results as when only the post-
measure of intention was used; therefore we do not report the results including the 
difference score as the dependent variable here. These results are available upon request 
from the first author. 
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reference group composition. We employed a simple slopes analysis to interpret 

this interaction. In line with Hypothesis 2, higher involved participants 

experienced more discomfort when comparing their environmental performance 

to a “low standard” reference group, compared to a “high standard” reference 

group, although this effect was only marginally significant: β = .34, t(66) = 1.93, p 

= .058, 95% CI [-.01, .68]). In contrast, for low involved people the reference 

group composition did not affect the extent to which they experienced 

discomfort after receiving negative social comparison feedback: β = -.13, t(66) =  

-.91, p = .377, 95% CI [-.43, .16]).  

           We found a significant effect of elicited discomfort on intention to act 

pro-environmentally: β = -.25, t(66) = -2.70, p = .009, 95% CI [-.44, -.07], 

suggesting that people who experienced more discomfort had a weaker intention 

to act pro-environmentally. There also was a significant main effect of the level of 

involvement in environmental issues on participants’ intention to act pro-

environmentally: β = .57, t (75)= 6.44, p < .001, 95% CI [.40, .75], suggesting that 

a higher involvement resulted in a stronger intention to act pro-environmentally. 

This effect of involvement on intention to act pro-environmentally-friendly was 

mediated by the level of experienced discomfort, but only for participants who 

were outperformed by a “low standard” reference group (bias-corrected 

bootstrap 95% CI [-.23, -.01]) and not for participants who were outperformed 

by a “high standard” reference group (bias-corrected bootstrap 95% CI [-.02, 

.13]).  

 

Negative social comparison feedback versus “No social comparison” condition  

Results on the analyses regarding the “no social comparison” condition in 

relation to each of the social comparison conditions are reported in the 

Appendix, with the statistics being displayed in figures. A number of findings are 

worth mentioning that are partially comparable to the findings in Study 1. First, 

participants experienced stronger discomfort when they learned they acted 
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relatively environmentally-unfriendly compared to a “low standard” reference 

group, as opposed to receiving one’s own carbon footprint in isolation. In 

contrast, participants learning they acted relatively environmentally-unfriendly 

compared to a “high standard” reference group did not experience stronger 

discomfort than participants who only received their own carbon footprint. 

Second, similar to Study 1, there were no significant interactions between 

participants’ involvement in environmental issues and the “no social comparison” 

condition compared to either of the social comparison conditions on the extent 

to which discomfort was elicited. This implies that while particularly high 

involved participants experienced stronger discomfort after learning they act 

relatively environmentally-unfriendly compared to a “low standard” reference 

group versus a “high standard” reference group, there is no such difference in the 

strength of elicited discomfort when comparing either social comparison 

feedback condition to the “no social comparison” condition. Finally, we found 

that a higher level of experienced discomfort resulted in a lower intention to act 

pro-environmentally. However, this relation was only statistically significant when 

participants in the “no social comparison” condition were compared to those in 

the “low standard” condition and not when comparing participants in the “no 

social comparison” condition to those in the “high standard” condition. Given 

that we earlier found a negative relation between the level of experienced 

discomfort and intention to act pro-environmentally when comparing the two 

experimental conditions to each other, this suggests that the negative relation 

between experienced discomfort and intention to act pro-environmentally is 

particularly present among participants who were outperformed by a “low 

standard” reference group.   
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Positive social comparison feedback 

Next, we analyzed the responses of participants who received positive social 

comparison feedback, in a similar way as for the negative social comparison 

feedback; the results are summarized in Figure 4.  

 

 

 

 

 

 

 

 

 

 

 

Figure 4 The effect of involvement in environmental issues and reference group composition on 

level of experienced pride and intention to act pro-environmentally8 

 

Participants’ level of involvement in environmental issues did not affect the 

amount of pride that they experienced after receiving positive social comparison 

feedback: β = .12, t(66) = .90, p = .373, 95% CI [-.15, .40]. Also, there was no 

significant main effect of the reference group composition on the amount of 

experienced pride: β = .14, t(66) = 1.09, p = .281, 95% CI [-.12, .39]. The 

interaction term reference group composition x involvement in environmental 

                                                 
8 The same moderated mediation model was tested using a difference score of the post-

measure of intention to act pro-environmentally minus the pre-measure of intention to 
act pro-environmentally. This analysis yielded similar results as when only the post-
measure of intention was used; therefore only that analysis is displayed here. Results are 
available upon request from the first author. 
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issues was not significant either: β = -.15, t(66) = -1.08, p = .283, 95% CI [-.43, 

.13].   

          We found no statistically significant effect of elicited pride on intention to 

act pro-environmentally: β = .07, t (66)= .79, p = .432, 95% CI [-.10, .25]. There 

was however a statistically significant main effect of the level of involvement in 

environmental issues on participants’ intention to act pro-environmentally: β = 

.60, t (66)= 6.10, p < .001, 95% CI [.40, .80], suggesting that a higher involvement 

results in stronger intentions to act pro-environmentally. The effect of 

involvement on intention to act pro-environmentally was not mediated by the 

level of experienced pride, neither among participants who outperformed a “low 

standard” reference group (bias-corrected bootstrap 95% CI [-.02, .12]), nor 

among those who outperformed a “high standard” reference group (bias-

corrected bootstrap 95% CI [-.07, .02]).  

  

Positive social comparison feedback versus “no social comparison” condition 

Results on the analyses regarding the “no social comparison” condition in 

relation to each of the social comparison feedback conditions are reported in the 

Appendix, with the statistics being displayed in figures. A number of findings can 

be mentioned when looking at the results when the “no social comparison” 

condition is compared to either of the social comparison feedback conditions. 

Stronger pride is experienced among participants who learn that they act more 

pro-environmentally than either a “low standard” or a “high standard” reference 

group, as opposed to participants who only receive their own carbon footprint. 

So it seems that receiving one’s own carbon footprint without a reference point 

makes people less proud than hearing that one’s actions are more pro-

environmental relative to a reference group – regardless of the reference group 

composition. Additionally, the more participants experienced pride after receiving 

positive social comparison feedback, the higher their intention to act pro-

environmentally was. However, this relation was only statistically significant when 
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comparing participants who received positive social comparison feedback relative 

to a “low standard” reference group to those in the “no social comparison” 

condition and not when comparing participants who received positive social 

comparison feedback relative to a “high standard” reference group to participants 

in the “no social comparison” condition.  

 

General discussion 

Social comparison feedback has had mixed success in promoting pro-

environmental behavior. In this paper, we examined one possible reason for 

these inconsistent results. We argued that receiving social comparison feedback 

on how pro-environmental a person is acting can elicit emotions, because such 

feedback can serve as a self-signal, as social comparison feedback allows people 

to get a clear indication of how environmentally-(un)friendly their environmental 

actions are (Schultz, 2010). Negative social comparison feedback has the potential 

to threaten people’s self-concept, leading to cognitive dissonance, which is 

reflected in people experiencing discomfort (Elliot & Devine, 1994). In contrast, 

positive social comparison feedback can boost people’s self-concept, which 

particularly elicits pride (Ben-Ze'ev, 2001). 

          If our reasoning is correct, social comparison feedback should elicit 

stronger self-related emotions under conditions where social comparison 

feedback serves as a strong(er) self-signal for people. We examined two factors 

that may impact how strongly social comparison feedback signals something 

about one’s self-concept: a person’s level of involvement in environmental issues, 

and the reference point that people use to estimate how environmentally-friendly 

one’s actions are as reflected in the composition of a reference group that is 

employed in the social comparison feedback.  
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Emotional responses to social comparison feedback 

We found some interesting asymmetries with regard to participants’ emotional 

responses to negative and positive social comparison feedback. When negative 

social comparison feedback was provided, it appears that the level of involvement 

in environmental issues affects the strength of emotional responses – participants 

who were more strongly involved experienced more discomfort. This effect of 

involvement on discomfort depended on the reference group that was employed 

in the social comparison feedback. Particularly when highly involved people 

learned they acted less pro-environmental than a “low standard” reference group 

(i.e., a reference group that is perceived as stereotypically environmentally-

unfriendly), which makes one’s actions seem particularly environmentally-

harmful, stronger discomfort was experienced. In contrast, among lower involved 

people, the amount of discomfort that they experienced after receiving negative 

social comparison feedback did not depend on the reference group composition, 

since for these people acting environmentally-friendly is not personally relevant. 

These findings support our reasoning that negative social comparison feedback 

elicits stronger emotional responses in the form of discomfort, under conditions 

where one’s actions seem particularly harmful for the environment, leading to 

people’s self-concept being threatened more by negative social comparison 

feedback. 

          When people received positive social comparison feedback, in which case 

they learn that they act relatively pro-environmentally, the level of involvement in 

environmental issues, as well as the composition of the reference group did not 

affect the extent to which pride is elicited. This could be the result of a self-

serving bias (Blaine & Crocker, 1993) where most people, regardless of people’s 

level of involvement in environmental issues or the reference group composition, 

ascribe positive outcomes to themselves, thus boosting their self-concept. This 

does not necessarily mean that the self-signal of environmental decisions is 

entirely irrelevant in eliciting positive feelings when acting environmentally-
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friendly, but rather that a self-serving bias implies that most people boost their 

self-concept (in turn eliciting positive feelings) by ascribing positive outcomes to 

the self. It can therefore still be the case that a boost in the self-concept results in 

stronger elicited positive feelings, but if most people use environmentally-friendly 

decision-making to boost their self-concept, this will not be visible via the 

moderation analyses that we conducted.  

          The finding that stronger pride was experienced among people learning 

that they acted more pro-environmentally than either a “low standard” or a “high 

standard” reference group, as opposed to people who received their carbon 

footprint in isolation, suggests that the self-concept is indeed boosted more when 

people receive more diagnostic feedback that show people that their actions are 

relatively environmentally-friendly. Thus overall, comparing one’s environmental 

actions to that of a reference group indeed appears to make feedback more 

diagnostic compared to situations in which one’s own actions are communicated 

without a benchmark (Schultz, 2010). Simply learning about one’s own 

environmental actions makes it harder to determine how pro-environmental 

one’s actions are. Consequently, social comparison feedback appears to have 

stronger implications for people’s self-concept, leading to stronger elicited self-

related emotions, which is qualified by the individuals’ relative performance.  

 

The motivational impact of emotional responses  

While the main aim of this paper focused on the emotional responses to social 

comparison feedback, we also explored the effect of these emotional responses 

on the motivational impact of social comparison feedback. Overall, the emotions 

elicited by social comparison feedback hardly affected people’s intention to 

engage in pro-environmental actions. Particularly in Study 2, there were some 

indications that social comparison feedback can sometimes be dysfunctional: 

when negative social comparison feedback threatens people’s self-concept too 

much and too much discomfort is experienced, this might demotivate people to 
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engage in pro-environmental actions. This relation appeared to only be present 

among people who were outperformed by a “low standard” reference group, but 

not among those who were outperformed by a “high standard” reference group. 

However, in Study 1 the absolute level of experienced discomfort on average was 

higher than in Study 2 among people who received negative social comparison 

feedback, but within Study 1 we did not find a negative relation between the level 

of experienced discomfort and people’s intention to act pro-environmentally.  

          Earlier research suggests that more discomfort can motivate people to act 

more pro-environmentally (Kantola, Syme and Campbell, 1984), but not always 

(e.g. Simon, Greenberg & Brehm, 1995). However, these studies did not 

specifically measure how much discomfort people experienced, but only reasoned 

that the experience of cognitive dissonance and the discomfort this can elicit 

(Elliot & Devine, 1994) can affect people’s motivation to change their behavior. 

In sum, in our studies the strength of negative emotional responses – in the form 

of discomfort – affects people’s intention to act pro-environmentally only weakly.   

           Experiencing pride after receiving positive social comparison feedback on 

one’s environmental actions did not have much effect on people’s intention to 

act pro-environmentally. If anything, stronger experienced pride appeared to 

strengthen the intention to act pro-environmentally, although this relation was 

not statistically significant in most instances. While anticipated feelings of pride 

are positively associated with actually engaging in pro-environmental behavior 

(Onwezen, Antonides, & Bartels, 2013), our studies suggest that the effect of 

experienced pride on people’s intention to act pro-environmentally is weaker.  

           One potential reason for the weak effects of experienced emotions, both 

discomfort and pride, in our studies might be that some people dealt with the 

social comparison feedback in a more cognitive manner instead of a behavioral 

manner. For instance, people who via negative social comparison feedback learn 

that their environmental actions are relatively environmentally-harmful can 

experience discomfort, but deal with this discomfort by trivializing this negative 
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outcome instead of changing their behavior by acting in a more pro-

environmental manner (e.g., Simon, Greenberg & Brehm, 1995). People who via 

positive social comparison feedback learn that their environmental actions are 

relatively environmentally-friendly can experience pride, but some people might 

subsequently believe that they for now have done enough for the environment, 

resulting in a form of moral licensing that dampens people’s intention to act pro-

environmentally in the near future. Anticipated feelings of pride might be 

positively associated with engaging in pro-environmental behavior in the near 

future (Onwezen, Antonides, & Bartels, 2013), because moral licensing likely is 

not an issue here as in this situation it is not made salient how pro-environmental 

people’s previous environmental actions were. In sum, future research is needed 

to get a clearer perspective on whether and when higher levels of experienced 

discomfort and pride affect people’s intention to act pro-environmentally after 

receiving negative or positive social comparison feedback on one’s environmental 

actions. 

          In our research design, participants’ (ecological or carbon) footprint was 

always either 49% larger or smaller than that of the reference group. This 

percentage of 49% was chosen deliberately, as a compromise between striving for 

credibility (participants may not believe that they would act more or less pro-

environmentally compared to others by very large percentages) and statistical 

power (participants may not be particularly affected by low percentages). Our 

manipulation check suggests participants found this percentage of 49% plausible 

and relevant. Yet, it would be interesting to systematically vary the extent to 

which people act less or more pro-environmentally than a reference group (for 

instance, 14% or 79%). This allows one to study to what extent these variations 

affect the self-concept, and in turn the strength of elicited self-related emotions 

and pro-environmental intentions, to varying degrees. This brings up the question 

to what extent one’s environmental performance – both absolute and relative – 

affects the strength of the self-signal that people derive out of it, and 
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subsequently the strength of experienced emotions. It would also be interesting 

to explore starting from what percentage difference people’s self-concept is 

affected and self-related emotions are elicited by social comparison feedback. 

Additionally, at one point the difference in environmental performance between 

oneself and that of a reference group might become so large, that after this point 

the social comparison feedback will no longer become more diagnostic. 

Consequently, the implications to the self-concept will not become larger 

anymore, stabilizing the effect of the self-signal of environmental actions on the 

emotions that people experience. Future research can test how varying degrees in 

positive or negative social comparison feedback affect the self-concept, elicited 

self-related emotions and the motivational impact of social comparison feedback.  

 

Practical implications  

Our findings suggest that people’s level of involvement in environmental issues 

and the composition of the reference group should be taken into consideration 

when deciding to provide social comparison feedback, as the strength of highly 

involved people’s emotional responses can depend on the extent to which the 

reference group is stereotypically environmentally-friendly or environmentally-

unfriendly. It is probable that particularly highly involved people are interested in 

how pro-environmental they are actually acting, and that mainly highly involved 

people are therefore interested in social comparison feedback to help them gauge 

their environmental performance, making it even more important to consider the 

reference group in social comparison feedback. Currently, this composition of 

the reference group is generally not considered when social comparison feedback 

is provided. Our results suggest that it is important to consider the possible 

impact of social comparison feedback on the self-concept, particularly when 

negative social comparison feedback is provided, as this affects the strength of 

the elicited emotional responses. Future research could shed more light on how 
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and when people’s emotional responses to social comparison feedback affect the 

motivational effect of social comparison feedback.   

 

Conclusion 

To conclude, providing people with social comparison feedback on their 

environmental actions can elicit emotional responses. The strength of negative 

emotional responses appears to depend on how environmentally-harmful one’s 

actions appear to be as reflected in negative social comparison feedback. The 

combination of a high level of involvement in environmental issues and the 

comparison to a reference group which makes one’s own actions seem 

particularly environmentally-harmful can lead to a higher threat to people’s self-

concept, and elicit stronger negative self-related emotions. When positive social 

comparison feedback is provided, the extent to which one’s actions seem 

environmentally-friendly and subsequently boost the self-concept appears to have 

no significant effect on the extent to which positive self-related emotions are 

experienced, which may be the result of a self-serving bias being present when 

people receive positive social comparison feedback on their environmental 

actions. We did not find consistent evidence that the strength of emotional 

responses as a result of people’s self-concept being affected by the feedback had 

a consistent effect on the intention to act environmentally-friendly in the near 

future. Therefore, future research is needed on the conditions under which 

people’s emotional responses to social comparison feedback affect the 

motivational impact of social comparison feedback. 
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Appendix: results of comparisons between the experimental conditions 

and the “no social comparison” condition  

For these analyses, for the variable reference group the no social comparison 

condition was always dummy labeled as -1, and the experimental condition as +1. 

 

Study 1 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 “High standard” versus “no social comparison” condition 

 

 

 

 

 

 

 

 

 

 

Figure 6 “Low standard” versus “no social comparison” condition 
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Study 2 

For these analyses, the no social comparison condition was always dummy 

labeled as +1, and the experimental condition as -1. 
 

Negative social comparison feedback 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 7 “High standard” versus “no social comparison” condition 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 “Low standard” versus “no social comparison” condition 

“High standard” 
reference group vs. 

“no social comparison” 

Intention to act pro-
environmentally 

Discomfort 
 

Level of 
involvement in 
environmental 

issues 
β = .68** 
 

β = .07 
 

β = -.08 
 

β =- .02 
 

** p < .01 
 * p < .05 
 

β = -.06 
 

“Low standard” 
reference group vs. 

“no social comparison” 

Intention to act pro-
environmentally 

Discomfort 
 

Level of 
involvement in 
environmental 

issues 
β = .57** 
 

β = -.16 
 

β = -.27* 
 

β =- .26* 
 

** p < .01 
 * p < .05 
 

β = .18 
 



 
93 

Positive social comparison feedback 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 “High standard” versus “no social comparison” condition 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10 “Low standard” versus “no social comparison” condition 
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CHAPTER 4: ACTING GREEN ELICITS A LITERAL WARM-GLOW  

A warm-glow manifestation of the intrinsic reward to the self when acting 

environmentally-friendly 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 4 is based on Taufik, D. Bolderdijk, J.W. & Steg, L. (2015). Acting green 

elicits a literal warm glow, Nature Climate Change, 5(1), 37-40.  
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Think about something good you did for the environment, like walking to a 

bottle bank to recycle glass. What drove you to do this? Environmental policies 

often stress extrinsic rewards that people can achieve when acting 

environmentally-friendly, such as saving money. However, in at least some 

instances, environmental appeals have been more effective in encouraging pro-

environmental behavior than appeals to self-interest (Asensio & Delmas, 2015; 

Bolderdijk et al., 2013; Evans et al., 2012; Schwartz et al., 2015). The assumption 

is that this is the result of pro-environmental behavior leading to intrinsic 

rewards. This could explain why people recycle glass, even though no extrinsic 

rewards are available.  

          We aim to explore if pro-environmental behavior is indeed intrinsically 

rewarding and how this is reflected. Intrinsic rewards can manifest itself in a 

‘warm-glow’, which people can experience when they feel good about themselves 

when acting morally (Andreoni 1990; 1995). We argue that if acting 

environmentally-friendly is indeed truly intrinsically rewarding, this should be 

visible in a literal warm-glow, in the form of a higher temperature perception. 

Literature suggests that people’s psychological state can affect their thermal state 

in the form of temperature perception (Bargh & Shalev, 2012; Zhong & 

Leonardelli, 2008). Neurologically, this results from people’s insula becoming 

activated, which affects their temperature perception (Inagaki & Eisenberger, 

2013). The insula is also activated when highly rewarding outcomes are 

experienced (Inagaki & Eisenberger, 2013) and when making moral decisions, 

especially following emotional processing (Hsu, Anen, & Quartz, 2008). Initial 

evidence suggests that pro-environmental behavior is moral behavior with an 

emotional core, such as feeling good about oneself (Bolderdijk et al., 2013; 

Thøgersen & Ölander, 2006).     

          We propose that if acting environmentally-friendly indeed leads to a literal 

warm-glow, this results from pro-environmental behavior serving as a positive 

self-signal (Bodner & Prelec, 2003; Dunning, 2007), as such behavior can signal 
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something good about a person. This signaling function of pro-environmental 

actions boosts one’s self-concept and makes one feel good about oneself, thus 

being intrinsically rewarding as one’s psychological state improves. Hence, if pro-

environmental actions are indeed experienced as truly intrinsically rewarding, this 

should activate the insula and subsequently affect temperature perception (the 

literal warm-glow). This suggests that the warm-glow as it was originally 

formulated (Andreoni 1990; 1995) is part of the underlying mechanism for pro-

environmental actions being intrinsically rewarding, leading to a higher 

temperature perception. If our reasoning is correct, we should first find that 

compared to people who learn they act environmentally-unfriendly, people who 

learn they act environmentally-friendly experience more warm-glow in the form 

of a higher temperature perception. Second, we expect that learning that one acts 

environmentally-friendly is intrinsically rewarding as it serves as a positive self-

signal; we test whether this is indeed the process underlying higher temperature 

perceptions after acting environmentally-friendly. Pro-environmental actions may 

not only affect perceived, but also actual physical warmth (skin temperature; 

IJzerman et al., 2012), which we will additionally explore. Skin temperature can 

increase by vasodilation and decrease by vasoconstriction, respectively the 

widening and narrowing of one’s blood vessels. Vasoconstriction occurs faster 

among women (Schellen et al., 2012), so if any effects on skin temperature are 

found, these might be more pronounced for women.   

 

Results 

Study 1 examined whether people who learn they act environmentally-friendly 

experience a literal warm-glow in the form of a higher temperature perception9. 

After completing a carbon footprint calculator, study participants (psychology 

                                                 
9 A more detailed explanation of the methods used for this paper is provided in the 

Method section at the end of the paper 
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students) received their carbon footprint and read that the lower their footprint 

is, the more pro-environmental their behavior is. Participants in the two 

experimental conditions additionally received a bogus carbon footprint of the 

average student, to reflect that one’s behavior is either relatively environmentally-

friendly or environmentally-unfriendly. For explorative reasons we included a 

third condition (Comparison group), where participants only received their own 

carbon footprint, to explore in what way temperature perception is affected when 

no information on others’ footprint was provided. Next, temperature perception 

was measured (Zhong & Leonardelli, 2008): “How many degrees Celsius do you 

think it is in this room at this moment?” (M = 20.22, SD = 1.73). Skin 

temperature was measured every 5 seconds with iButtons (Van Marken 

Lichtenbelt et al., 2006). Finally, participants in the experimental conditions 

indicated whether they believed that they acted relatively environmentally-friendly 

or environmentally-unfriendly: “The average student is more pro-environmental 

than me” (1 = not true at all, 7 = very true; manipulation check). Participants 

who learned they acted relatively environmentally-unfriendly (M = 5.28, SD = 

1.66, 95% CI [4.89, 5.67]) indeed saw the average student as more pro-

environmental than themselves, compared to participants learning they acted 

relatively environmentally-friendly (M = 2.65, SD = 1.58, 95% CI [2.27, 3.02]): 

F(1,141) = 94.06, p < .001, η2
p = .40.   

          An ANOVA showed that temperature perception significantly differed 

between the conditions: F(1,174) = 5.36, p = .006, η2
p = .058. As expected, 

participants learning they acted relatively environmentally-friendly perceived a 

higher temperature (M = 20.72, SD = 1.56, 95% CI [20.35, 21.09]) than 

participants learning they acted relatively environmentally-unfriendly (M = 19.86, 

SD = 1.60, 95% CI [19.48, 20.23]): Contrast = .86, p = .003, Cohen’s d = .54, and 

compared to participants in the comparison group (M = 19.90, SD = 2.11, 95% 

CI [19.16, 20.63]): Contrast = .82, p = .021, Cohen’s d = .44. There was no 

significant difference in temperature perception between participants learning 
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they acted relatively environmentally-unfriendly (M = 19.86, SD = 1.60) and 

those in the comparison group (M = 19.90, SD = 2.11): Contrast = -.04, p = .913, 

Cohen’s d = .02 (Figure 1). 

 

 

 

 

 

 

 

 

 

  Figure 1 Means of temperature perception (including standard error bars; Study 1) 

 

          A repeated measures ANOVA (Greenhouse Geisser corrected) revealed 

no significant difference in skin temperature development between the 

conditions: F(3.58, 304.36) = .808, p = .509, η2
p = .009, although there was a 

significant difference regarding women’s skin temperature: F(3.66, 201.39) = 

2.799, p = .031, η2
p = .048 (Figure 2; t1 = moment that participants received their 

carbon footprint). Women learning that they acted relatively environmentally-

friendly showed a relative increase in skin temperature after t1 compared to 

women who learned they acted environmentally-unfriendly (F(1.97, 181.63) = 

3.663, p = .028, η2
p = .038) and those in the comparison group (F(1.49, 89.45) = 

3.382, p = .052, η2
p = .053). There was no significant difference in skin 

temperature development between women who learned they acted relatively 

environmentally-unfriendly and those in the comparison group: F(2.11, 143.63) = 

.858, p = .431, η2
p = .012. The development of men’s skin temperature did not 

differ between conditions: F(3.44, 96.42) = 1.833, p = .138, η2
p = .061. 
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  Figure 2 Skin temperature change among women (Study 1) 

 

          Study 2 builds on the findings of Study 1, by additionally testing the extent 

to which acting environmentally-friendly serves as a positive self-signal, in turn 

leading to the literal warm-glow. The design of Study 2 was similar to that of 

Study 1. However, Study 2 did not include a Comparison group and was 

conducted in a climate-controlled room where the actual room temperature was 

held constant at 20 °C. Right after participants saw their carbon footprint relative 

to others, we measured the extent to which this carbon footprint served as a 

positive self-signal before measuring temperature perception (M = 19.87, SD = 

1.48). Participants learning they acted relatively environmentally-friendly indeed 

saw the average student as less pro-environmental than themselves (M = 3.00, 

SD = 1.43, 95% CI [2.55, 3.45]), compared to participants learning they acted 

relatively environmentally-unfriendly (M = 4.28, SD = 1.70, 95% CI [3.73, 4.83]): 

F(1,78) = 13.35, p < .001, η2
p = .146.   

          As hypothesized, we again found that participants learning they acted 

relatively environmentally-friendly perceived the room temperature to be higher 

(M = 20.23, SD = 1.18, 95% CI [19.86, 20.61]) than participants learning they 
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acted relatively environmentally-unfriendly (M = 19.49, SD = 1.66, 95% CI 

[18.96, 20.03]): F (1,78) = 5.28, p = .024, η2
p = .063 (Figure 3). We found no 

significant difference in skin temperature development between participants 

learning they acted relatively environmentally-friendly and those who learned they 

acted relatively environmentally-unfriendly: F(1.42, 109.00) = .483, p = .553, η2
p = 

.006, both for women (F(1.54, 98.44) = 2.199, p = .464, η2
p = .011) and men 

(F(1.19, 13.07) = .307, p = .628, η2
p = .027). 

 

 

 

 

 

 

 

 

 

 

Figure 3 Means of temperature perception (including standard error bars; Study 2) 

 

          A mediation analysis (MacKinnon, Fairchild, & Fritz, 2007) was conducted 

to test whether acting environmentally-friendly (versus environmentally-

unfriendly) indeed signals something positive (versus negative) about oneself, in 

turn affecting one’s temperature perception. Indeed, people who learned they 

acted relatively environmentally-friendly derived a more positive self-signal out of 

their carbon footprint compared to people learning they acted relatively 

environmentally-unfriendly: β = .82, t = 12.42, p < .001. As predicted, a stronger 

positive self-signal was associated with a higher perceived temperature: β = .38, t 

= 2.062, p = .043. The bias-corrected bootstrap estimate of the indirect effect had 

a 95% confidence interval from -.929 to -.024. The direct effect of acting 



 
102 

environmentally-friendly (versus environmentally-unfriendly) on perceived 

temperature was no longer significant when the strength of the positive self-signal 

was included in the model as well: β = .060, t = .323, p = .748 (Figure 4). This 

indicates that as expected, the literal warm-glow that people experience results 

from the positive self-signal that people derive out of acting relatively 

environmentally-friendly.  

 

 

 

 

 

 

 

 

 

Figure 4 Mediation model: positive self-signal (Study 2) 

 

 

Discussion 

In two studies, we found that people who learned they acted environmentally-

friendly perceived the temperature to be higher than people who learned they 

acted environmentally-unfriendly. This was the result of acting environmentally-

friendly serving as a positive self-signal (Study 2). The signaling function of pro-

environmental behavior thus appears to make pro-environmental behavior 

intrinsically rewarding: acting environmentally-friendly boosted a person’s self-

concept, which is reflected in a literal warm-glow. We additionally explored 

whether physical warmth (skin temperature) is affected by acting 

environmentally-friendly, but we did not find consistent evidence for this. Earlier 

research did find a relation between one’s psychological state and physical 
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warmth, albeit in a different domain (social relations; IJzerman et al., 2012). As 

effects of one’s psychological state on skin temperature may be relatively small, 

future research could enhance power by using larger samples or even more 

accurate devices. The accuracy of the iButtons is .09 °C (Van Marken Lichtenbelt 

et al., 2006), while the accuracy of devices used in earlier work is .03125 °C 

(IJzerman et al., 2012).  

           Our findings extend research that showed that environmental appeals can 

be more effective than appeals to extrinsic rewards (Bolderdijk et al., 2013; Evans 

et al., 2012, Schwartz et al., 2015), because pro-environmental actions may 

provide intrinsic rewards. We showed that the latter is indeed true, as reflected in 

a literal warm-glow that results from a boost of one’s self-concept. Campaigns 

could stress that pro-environmental actions are intrinsically rewarding (“you can 

contribute to protecting the environment by unplugging electronic devices you 

don’t use”), instead of appealing to extrinsic rewards (“you save 43 Dollars 

annually by unplugging electronic devices you don’t use”). 

           To our knowledge, this paper is the first to show that doing good in the 

environmental domain can increase temperature perceptions, suggesting that 

warm-glow as it was originally formulated (Andreoni 1990; 1995) can express 

itself literally. Several points can be raised regarding the generalizability of our 

findings. First, our sample comprised psychology students: young, mostly female 

and highly educated people. One could speculate that this sample has relatively 

strong environmental values, making pro-environmental actions relatively 

important to the self (Van der Werff, Steg, & Keizer, 2013), and in turn more 

likely to increase temperature perception. Future studies should include different 

samples to explore possible individual differences (e.g., in environmental values) 

in the extent to which acting environmentally-friendly affects temperature 

perceptions. Second, we showed people’s carbon footprint relative to others to 

communicate how environmentally-friendly people acted. This social comparison 

component may have affected our findings, as effects of one’s psychological state 
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on temperature perception can be based on social considerations (IJzerman et al., 

2012; Inagaki & Eisenberger, 2013). Future research could test this, by making 

salient how environmentally-friendly someone acted without inducing social 

comparison. For example, recycling may particularly lead to a literal warm-glow 

when you simultaneously see other people acting environmentally-unfriendly. 

Third, it would be interesting to see whether other good behaviors also lead to a 

literal warm-glow. Based on our reasoning, any action serving as a positive self-

signal could increase temperature perception, which should not be limited to pro-

environmental actions. However, given that particularly social and moral actions 

activate the insula (Hsu, Anen, & Quartz, 2008; Inagaki & Eisenberger, 2013) and 

the fact that ascription of social and moral personality traits (compared to other 

types of traits) increase temperature perceptions (Szymkow et al., 2013), the 

strength of the literal warm-glow may vary across domains. Fourth, future 

research could explore to what extent effects of acting environmentally-friendly 

(versus environmentally-unfriendly) on temperature perception might affect 

warmth-related environmental behaviors like people’s thermostat settings. 

Research revealed that a negative psychological state due to feeling chronically 

lonely not only results in a lower temperature perception, but also in taking 

warmer showers, presumably to make one feel better (Bargh & Shalev, 2012). 

The question remains whether similar effects occur after one’s psychological state 

is affected by learning one acted environmentally-friendly.   

          It is critical to understand why people act environmentally-friendly, as to 

design more effective environmental policies. We found that acting 

environmentally-friendly boosts the self and is intrinsically rewarding, which can 

even lead to a literal warm-glow by affecting how warm a person perceives it to 

be. This suggests that appealing to intrinsic rewards can help encourage pro-

environmental actions.   
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Method 

Study 1 was conducted in the lab among 180 first year psychology students at a 

Dutch university, who participated in return for course credits (age M = 20.5, SD 

= 2.55, 65.0% female). Three participants were deleted from all analyses; two 

participants’ answers regarding temperature perception deviated more than 4 

SD’s from the mean and one participant entered the lab with warm coffee, which 

could affect the study purpose. The carbon footprint calculator that participants 

completed included questions on travel, energy and eating behavior. In the two 

experimental conditions, the average carbon footprint of other students (who had 

ostensibly completed this carbon footprint calculator in previous experiments) 

was programmed to always be either 49% lower, or 49% higher than the carbon 

footprint of the participant. Beneath these footprints it also stated “Compared to 

the average student, your carbon footprint is 49% percent better (worse)”, to 

make salient one’s behavior is either relatively environmentally-friendly or 

environmentally-unfriendly. For a different study purpose we systematically 

varied composition of the reference group, the groups being environmental 

sciences students and law students. No differences in the reported results 

between these two reference groups were found, so only the overall analyses are 

reported using the label “average student” throughout Study 1. For explorative 

reasons we included a third condition (Comparison group), where participants 

only received their own carbon footprint score. Based on the assumption that 

absolute carbon footprint scores are generally not very meaningful to people 

(Karjaleinen, 2011; Zapico, Guath, & Turpeinen, 2011) and that people need a 

reference to determine how environmentally-friendly they are actually acting, it 

was not clear beforehand whether participants in this third condition interpret 

their carbon footprint as rather low or high, and how their temperature 

perception is affected. The iButtons used to measure skin temperature are small 

wireless temperature measuring devices that were placed on participants’ middle 

finger on the left hand (Van Marken Lichtenbelt et al., 2006). We did not have 
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skin temperature measurements for four participants: one participant had a 

broken hand and three participants had removed the iButton before the 

experiment was finished.    

          Study 2 was conducted in a climate-controlled room where the actual room 

temperature was held constant at 20 °C among 83 first year psychology students 

at a Dutch university who participated in return for course credits (age M = 20.5, 

SD = 3.15, 84.3% female). Three participants were deleted from all analyses, of 

which two entered the climate-controlled room with warm coffee in their hands, 

which could affect the study purpose, while one participant did not finish the 

entire study. Conducting the study in a climate-controlled room allowed us to 

control more thoroughly for possible variations in actual room temperature that 

might occur. This climate-controlled room functions as an independent living 

unit with among other things a workspace, kitchen and bathroom. As a cover 

story, participants were told that these rooms were newly built and needed to be 

tested for its comfort, as in future studies other participants would stay in the 

rooms for multiple days. While participants would test these rooms, they would 

also complete some studies on the computer for the psychology department.    

          Participants had two sessions in the climate-controlled room. Only session 

2 is discussed in the paper, where participants calculated their carbon footprint 

and subsequently estimated the room temperature (additional tasks included for a 

different study purpose were: testing the bed and chair in the room, taking a 

shower, making a cup of tea, and designing brand logo’s). Again, participants 

calculated their carbon footprint through the same procedure as in Study 1, with 

the average psychology student serving as the reference group. Subsequently, 

participants responded to three statements which measure the extent to which 

their carbon footprint served as a positive self-signal: “My carbon footprint says 

something positive about who I am”, “My carbon footprint gives me a sense of 

accomplishment” and “My carbon footprint gives me a positive feeling about 

myself” (1 = Completely disagree, 7 = Completely agree; M = 3.49, SD = 1.91, α 



 
107 

= .97). Temperature perception and skin temperature were measured in the same 

way as in Study 1. We had no skin temperature measurements of one participant 

who had taken off the iButton before the experiment was finished. The study was 

concluded with a manipulation check by responding to the statement: “The 

average psychology student is more pro-environmental than me” (1 = not true at 

all, 7 = very true). 
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CHAPTER 5: GENERAL DISCUSSION 
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In order to promote pro-environmental behavior, it is important to understand 

why people decide to act environmentally-friendly. What drives people to act 

green? Research on explaining why people act in an environmentally-friendly 

manner so far has mostly focused on people’s cognitions (Vining & Ebreo, 2002), 

and was based on the assumption that people make environmental decisions in a 

calculating manner. Many scientists, but also policy makers and practitioners, 

often operate under this assumption. Other determinants that can affect people’s 

environmental decisions have been studied far less. Notably, the role of feelings 

in explaining pro-environmental behavior is still poorly understood (Vining & 

Ebreo, 2002). Yet, research in other domains revealed that people’s decision-

making is often based on feelings (Zajonc, 1980), including moral decision-

making (Haidt, 2001). In this PhD thesis I argue that feelings might play an 

important role in explaining pro-environmental behavior as well. Existing 

research in the risk perception domain already gave some indications that feelings 

can play a role in people’s environmental decision-making (e.g. Levefre et al., 

2015; Zaalberg, Midden, Meijnders, & Calley, 2009). In this PhD thesis I used a 

different scope than this research in the risk perception domain when studying 

the role of feelings in environmental decision-making, focusing more on how 

environmental decision-making can affect people’s self-concept and how people 

will subsequently feel about themselves.  

          Pro-environmental behavior is often regarded as a form of moral behavior 

as others in both present and future generations, nature and the environment 

benefit from it at some personal expense (De Groot & Steg, 2009). Because of 

the moral connotation of pro-environmental behavior, people’s environmental 

decision-making can lead to feelings. Feeling good about oneself after acting 

morally is also known as experiencing a warm-glow (Andreoni, 1990; 1995), while 

feeling bad about oneself after not acting in a moral manner can lead to people 

experiencing a so-called cold-prickle (Andreoni, 1995). This PhD thesis aims to 
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examine to what extent feelings help explain people’s environmental decision-

making, and if so, via which processes feelings affect environmental behavior.    

          I first explored to what extent feelings explain people’s environmental 

decision-making. I proposed that feelings can play an important, as yet not fully 

recognized, role in explaining why people might decide to act environmentally-

friendly (Chapter 2). Next, I explored the processes through which feelings affect 

environmental behavior and where these feelings arise from. I proposed that 

feelings can affect environmental choices because they can act as a self-signal for 

people. Specifically, I argued that because of its moral connotation, 

environmental decisions can have implications for people’s self-concept, and 

therefore elicit self-related emotions (Chapter 3 & 4; see also Figure 1). As such, 

pro-environmental behavior can be intrinsically rewarding: acting 

environmentally-friendly can lead to a warm-glow, while acting environmentally-

unfriendly might lead to a cold-prickle (Chapter 4). Below, I discuss the main 

empirical findings, and provide future research directions that arise from these 

findings. This is followed up by a discussion of the practical implications of the 

research.  

 

 

 

 

 

 

 

 

Figure 1 Conceptual model that is tested in this PhD thesis 

 

 

Environmental  
decision-making 
 

Self-signal Feelings 

Intrinsic motivation 



 
112 

Summary of the main findings, theoretical implications and future 

research directions 

 

The importance of feelings in environmental decision-making 

I first zoomed in on the relation between feelings and people’s environmental 

decision-making (as depicted in the model displayed in Figure 1). To what extent 

do people’s feelings play a role in their environmental decision-making? I first 

explored the role of anticipated feelings (Chapter 2), by examining whether how 

people expect to feel when making pro-environmental choices affects their 

environmental decision-making (Loewenstein, Weber, Hsee & Welch, 2001). 

Second, I examined to what extent feelings elicited after previous environmental 

decision-making affects people’s future pro-environmental choices (Chapter 3).  

 

The effect of anticipated positive feelings on environmental decision-making 

In order to examine the extent to which anticipated positive feelings affect 

environmental decision-making, two correlational studies were conducted 

(Chapter 2). Participants were shown a hypothetical electricity bill, which included 

information about benefits in the form of specific amounts of savings that could 

be achieved by an 8.3% reduction in electricity consumption on an annual basis. 

The savings were expressed in terms of CO2-emissions, money or kilowatt hours 

(kWh). Next, I measured people’s intention to reduce their electricity 

consumption. I examined to what extent and how information on the potential 

savings affected participants’ intention to reduce their electricity consumption. 

Specifically, I measured to what extent participants anticipated feeling good about 

achieving the prospected saving by reducing their electricity consumption 

(“valuation by feeling”, Hsee, Rottenstreich, & Xiao, 2005), and whether 

participants considered the prospected saving very much or little (a mechanism 

known as “valuation by calculation”, Hsee, Rottenstreich, & Xiao, 2005). I 
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subsequently examined the relative importance of anticipated positive feelings, 

compared to calculations, in explaining people’s environmental decision-making.  

          In both studies I found that people’s likelihood of acting in an 

environmentally-friendly manner (i.e., reducing electricity consumption) is 

affected by how good they expected to feel about achieving the prospected 

savings. The more people anticipated to feel good about acting environmentally-

friendly by reducing electricity consumption, the more likely they were to reduce 

their electricity consumption. I also found that the perceived quantity of those 

savings had a smaller impact on people’s intentions than how they anticipated to 

feel about achieving those savings. Thus, “valuation by feeling” seems to be the 

dominant mechanism driving environmental decision-making, suggesting that 

such decision-making can be mostly motivated by anticipated feelings, and less by 

“valuation by calculation”.  

           Together, these studies suggest that people might not be as calculating as 

is often assumed to be the case when it comes to their environmental decision-

making. This is in line with research indicating that overall, people’s decision-

making is often based on feelings (Zajonc, 1980), also when people make 

decisions that carry a moral connotation (Haidt, 2001). This moral connotation 

can also help explain why “valuation by calculation” only had relatively little 

impact on people’s intention to act environmentally-friendly by reducing 

electricity consumption, as more reasoned considerations often do not have 

much impact on people’s morally-driven decisions (Haidt, 2001). To our 

knowledge, these findings are the first to show that anticipated feelings may be 

even more important than people’s calculations in explaining people’s 

environmental decision-making.  

          In Chapter 2, I used a study design with which the effect of “valuation by 

feeling” on environmental decision-making could be tested while controlling for 

the effect of “valuation by calculation”, and vice versa. However, it is conceivable 

that the two mechanisms are not entirely independent of each other. For 
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instance, the more CO2-emissions or money a person could save by doing some 

environmentally-friendly, the better this person might feel about this reduction. 

Also, the more a person anticipates to feel good about a certain pro-

environmental action, the more likely he or she might perceive any saving as 

larger and/or more worth the effort. While the study design controlled for such 

possible interdependencies between the two valuation mechanisms, an 

experimental design could disentangle the effect of the two valuation mechanisms 

on environmental decision-making even stronger, something which future 

research could further explore.  

 

The moral element in the effect of anticipated feelings on environmental decision-making 

Intuitively, one would expect that larger savings should motivate people more to 

act environmentally-friendly. This may be especially true in the case of larger 

monetary savings, as in this case people incur tangible benefits. Monetary savings 

can be used to buy other things, in contrast to savings of kilowatt hours or CO2-

emissions, and saving (more) money thus is in people’s self-interest. Yet, I found 

that, even when people are confronted with specific monetary savings as a result 

of acting in a pro-environmental manner, anticipated positive feelings still more 

strongly affect environmental decision-making than the perceived quantity of 

savings. This suggests that the effect of anticipated feelings on environmental 

decision-making appears to be related to the moral element of pro-environmental 

behavior rather than to people’s self-interest being improved when acting 

environmentally-friendly. Consequently, an intrinsic motivation to do the right 

thing might weigh more heavily in people’s environmental decision-making than 

how many personal benefits people can gain from it. Notably, in order to reduce 

electricity consumption, people often have to perform actions that are not 

inherently pleasurable and/or are effortful. Hence, if people decide to act 

environmentally-friendly by reducing their electricity consumption based on how 

good they expect to feel about it, the effect of these feelings is more likely to be 
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the result of an intrinsic motivation to do the right thing by reducing electricity 

consumption, rather than that the behavior is intrinsically rewarding in the sense 

of being inherently pleasurable to do. Future research could test this reasoning 

explicitly, in order to more conclusively determine that people indeed expect to 

feel good about themselves because they are intrinsically motivated to do the 

right thing by acting in a pro-environmental manner, next to these decisions 

being either in people’s self-interest or being inherently pleasurable to do. 

          The findings in Chapter 2 are in line with literature showing that moral 

actions can elicit positive feelings resulting in a so-called warm glow (Andreoni, 

1990, 1995; Lindenberg, 2001) and indicate that simply the prospect of achieving 

a warm-glow (Andreoni, 1990, 1995) can motivate people to act environmentally-

friendly. Chapter 2 points to several avenues for future research. Notably, I only 

focused on anticipated positive feelings of acting environmentally-friendly, and 

did not look at the extent to which anticipated negative feelings of acting in an 

environmentally-harmful way can affect people’s environmental decision-making. 

People might anticipate feeling bad about themselves in case they act 

environmentally-unfriendly – for instance when they consider throwing empty 

batteries in the regular waste bin. They might want to avoid such negative 

feelings, which can consequently affect their environmental decision-making. It 

could be that the anticipated negative feelings when acting in an environmentally 

harmful manner are an even stronger motivator for people to do something good 

for the environment than anticipated positive feelings when acting 

environmentally-friendly, given that anticipated losses can potentially affect 

decision-making more than gains (Tversky & Kahneman, 1991). Future research 

could explore whether either anticipated positive or negative feelings are more 

influential in affecting people’s environmental decision-making.  

           Haidt (2001) and others (Mercier & Sperber, 2011) have suggested that the 

primary functioning  of reasoning is to generate post-hoc explanations for one’s 

(moral) decisions, while the decision itself is actually based on feelings. As a 
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result, people might not always acknowledge that they base their decisions on 

feelings, instead using a reasoned, calculating argument after the decision to 

explain why they chose to do it. For instance, even if people based their 

environmental decision-making on how they expected to feel about it, some 

might post-hoc state that they chose to act environmentally-friendly because it 

would for instance save them money. This can be the case because feelings affect 

environmental decision-making with little elaboration, so people might not fully 

realize that such feelings are indeed what drives their environmental actions. In 

other words, people may not always be aware of what actually drives their 

environmental actions. Future research can explore what people think motivates 

them to act in a pro-environmental manner and compare this to the determinants 

that actually explain their intention to act environmentally-friendly to get an idea 

of the extent to which people are aware of what drives their environmental 

actions. 

 

How feelings affect environmental decision-making: degree of elaboration  

In this PhD thesis I also explored how anticipated feelings and the perceived 

quantity of savings affect people’s environmental decision-making. Research has 

suggested that when decision-making is based on feelings, decisions can be made 

either via an elaborated process or with little elaboration, while decisions based 

on calculations always involve some level of elaboration (e.g. Bechara, Damasio, 

& Damasio, 2000; Kahneman, 2003; Slovic, Finucane, Peters, & MacGregor, 

2007). As an indication of the degree of elaboration that is involved in the 

decision-making process, I looked at people’s perception of how worth the effort 

the outcome of a certain decision is. To determine how worth the effort the 

outcome of an action is, people need to weigh the benefits of an action to its 

costs. The findings in Chapter 2 indicate that the relation between anticipated 

positive feelings and people’s environmental decision-making (“valuation by 

feeling”) was partially mediated by the extent to which the outcomes of such 
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environmental decisions are perceived as worth the effort. In contrast, the 

relation between the perceived quantity of prospected savings and environmental 

decision-making (“valuation by calculation”) was fully mediated by how worth 

the effort the outcomes of the environmental decisions are perceived to be. This 

suggests that when people’s environmental decisions are driven by anticipated 

positive feelings, such decisions can be made both with and without elaboration, 

while environmental decisions driven by calculations are made with elaboration. 

These findings suggest that environmental decision-making based on feelings has, 

in at least some instances, the potential to save people time and cognitive 

resources when making environmental decisions (Kahneman & Frederick, 2002). 

Consequently, feelings can steer environmental decisions even when people 

might not have the opportunity or ability to extensively elaborate when making 

decisions, due to for instance time constraints, which may be often the case.   

         This implies that feelings are not only an important predictor of 

environmental decision-making, but can also be functional because it enables 

people to make decisions without the need of extensive elaboration (Kahneman 

& Frederick, 2002). Future research can examine under which conditions 

anticipated feelings affect environmental decision-making either with little or with 

more elaboration. The Elaboration Likelihood Model for instance suggests that 

the level of elaboration in decision-making depends on people’s motivation and 

ability to elaborate (Cacioppo & Petty, 1984). People’s motivation to engage in 

elaboration can for instance depend on their level of involvement in 

environmental issues (Cacioppo & Petty, 1986), where more highly involved 

people will in general elaborate more in their decision-making.   

          The degree of elaboration that I looked at concerns the amount of 

elaboration a person is using at the moment of decision-making and not 

necessarily in the entire process leading up to the moment of decision-making. 

The findings in Chapter 2 suggest that decisions can be made without 

elaboration, but in other situations a certain degree of elaboration appears to be 
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used in the decision-making. This raises the question of the role of elaboration in 

people’s environmental decision-making when this is based on feelings. Finucane 

and colleagues (2000) proposed that representations of objects and actions – such 

as the action of acting in a pro-environmental manner – are tagged with a certain 

degree of feelings in people’s minds, causing actions to occur on an affective 

basis. But how did these objects and actions become tagged with feelings?   

          One possibility is that for the tagging of actions with feelings to occur in 

the first place, people need to engage in a certain degree of elaboration. For 

instance, they might first have to become aware (and maybe even convinced) that 

a certain action is indeed beneficial for the environment, which subsequently 

leads to the action (for example, recycling) leading to positive feelings, and the 

action itself being tagged with positive feelings. Once this cognitive process has 

taken place, and once the action has been tagged with positive feelings, people 

can decide to engage in this pro-environmental action over and again without 

much elaboration, based on how good they anticipate this action can make them 

feel. The tagging of pro-environmental actions with feelings might also occur 

and/or be strengthened, once a person notices that his or her self-concept is 

affected by it. To illustrate, a person might already separate waste while 

anticipating positive feelings, but if this person additionally derives a positive self-

signal out of this (“Good for me that I’m doing this”), future recycling decisions 

might be driven even more strongly by anticipated positive feelings.  

          It could also be argued that pro-environmental actions based on feelings 

do not need much elaboration, even in the entire process leading up to the 

moment of environmental decision-making. Haidt (2001) has argued that when 

an event or action is perceived as inherently moral, feelings can drive such an 

action without any form of elaboration: people simply feel something is a right or 

wrong thing to do, and this process does not be preceded by conscious reasoning 

(“it just feels like it’s the right thing to do”). In the case of encountering 

inherently moral events or actions, people’s moral self-concept is influenced in 
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the process. Consequently, even without the conscious awareness that a certain 

action is pro-environmental, a person might already feel it is the right thing to do. 

Since pro-environmental behavior is generally seen as moral behavior (De Groot 

& Steg, 2009), pro-environmental actions can potentially result from this route. 

Future research could examine the degree of elaboration that is needed in the 

process leading up to the moment that a person engages in environmental 

decision-making based on feelings.  

          Future research can also examine whether feelings are more impactful 

when making decisions pertaining to curtailment actions (changing the use of 

appliances, products and services in ways that are more environmentally-friendly; 

for instance, taking shorter showers) or efficiency actions (the purchase of 

appliances and vehicles that are more environmentally-friendly; Gardner & Stern, 

2002). Efficiency actions often involve more substantial financial costs, and do 

not occur frequently (such as when purchasing a more energy-efficient 

refrigerator). They may more likely be high-involvement decisions. Therefore, 

feelings might be more important in explaining people’s environmental decision-

making regarding curtailment actions. Future research can examine whether this 

is the case. Finally, people’s level of ability to engage in elaboration might for 

instance depend on the amount of choices and/or time constraints they 

encounter in a decision situation. Future research could examine whether a 

greater number of choices and/or time constraints make it more likely that 

decisions are based on feelings, because people do not have the opportunity to 

engage in much elaboration.  

  

The effect of experienced self-related emotions on environmental decision-making 

The next step in this PhD thesis was to examine the impact of feelings based on 

the experience of self-related emotions: I looked at how people feel as a result of 

their previous environmental decision-making and how this affects their future 

environmental decision-making. I explored this in Chapter 3 where I looked at 
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the effect of feelings in the form of experienced self-related emotions (discomfort 

and pride), which may arise when people learn their environmental actions are 

either environmentally-harmful or environmentally-friendly. I also examined how 

these feelings impact people’s intention to act environmentally-friendly. 

           Across two experimental studies, I presented participants with negative 

social comparison feedback on their environmental actions: they learned they 

acted more environmentally-unfriendly than a reference group. I did not find a 

consistent effect of experienced discomfort on people’s subsequent intention to 

act environmentally-friendly. Other studies suggested mixed effects of elicited 

discomfort on subsequent environmental decision-making: experiencing 

cognitive dissonance makes people feel discomfort (Elliot & Devine, 1994) and 

can sometimes motivate people to act more pro-environmentally (Kantola, Syme 

and Campbell, 1984), but not always (e.g. Simon, Greenberg & Brehm, 1995). 

Yet, these studies did not explicitly measure the extent to which cognitive 

dissonance was experienced and the extent to which people actually experienced 

discomfort.  

          In one of my studies, I also confronted some participants with positive 

social comparison feedback: they learned they acted more environmentally-

friendly than a reference group. Participants felt proud when they did better than 

others, but the effect on subsequent pro-environmental actions was relatively 

weak as well, and not always statistically significant. While anticipated feelings of 

pride are positively associated with engaging in pro-environmental behavior 

(Onwezen, Antonides, & Bartels, 2013), and the findings in Chapter 2 indicated 

that anticipated positive feelings can have a large impact on people’s 

environmental decision-making, positive feelings in the form of experienced 

pride do not appear to have the same motivating effect on people.  
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Comparing effects of how people expect to feel versus how they actually feel when making 

environmental decisions 

When comparing the results of Chapter 2 and 3, I find an interesting discrepancy: 

anticipated feelings seem to have a larger impact on environmental decisions that 

how people feel as a result of their previous environmental actions. One 

explanation is that people often overestimate the strength of how they expect to 

feel after a certain decision, while how people actually feel after a decision often 

turns out to be less intense than they initially expected  – the affective forecasting 

error (Wilson & Gilbert, 2003). Presumably, this overestimation of the strength 

of how people will feel after a certain decision is functional: it can lead to people 

being particularly motivated to actually make this decision when they expect that 

they will feel really good after doing so (Gilbert et al., 1998). However, this does 

not explain why the relation between anticipated feelings and people’s intention 

to act environmentally-friendly is stronger than the relation between how people 

actually feel after their environmental decision-making and their subsequent 

intention to act environmentally-friendly. Future research is needed to explore 

why the relation between anticipated feelings and people’s intention to act 

environmentally-friendly appears to be stronger than the relation between how 

people feel as a result of their previous environmental actions and their 

subsequent intention to act environmentally-friendly. One possible reason is that 

when people learn how pro-environmental their previous environmental actions 

are, while this can elicit feelings, some people might respond to this outcome in a 

more cognitive manner instead of a behavioral manner. For instance, people who 

learn that their environmental actions are relatively environmentally-friendly can 

feel good about themselves, but some of these people might subsequently believe 

that they for now have done enough for the environment. This can result in a 

form of moral licensing that dampens people’s intention to act pro-

environmentally in the near future. Anticipated positive feelings might lead to 

people acting environmentally-friendly in the near future to a greater extent, 
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because moral licensing likely is not an issue here as in this situation it is not 

made salient how pro-environmental people’s previous environmental actions 

were.  

          In general, people appear to be poor judges of how they will feel about 

something in the future (Wilson & Gilbert, 2003). This thought is further 

strengthened by the knowledge that people are generally poor predictors of any 

future events (e.g. Kahneman & Snell, 1992). In light of this, it is important to 

disentangle possible misjudgments of future emotional states from the effect of 

anticipated feelings on people’s decision-making. Even if a person anticipates to 

feel good after a certain decision and such anticipated positive feelings drive this 

person’s decision-making, the actual feelings after the decision might be different. 

The question remains though to what extent anticipated feelings drive people’s 

decisions on a more or less consistent basis, if there is a relatively constant 

misalignment between how a person thinks he or she will feel after a decision and 

how he or she actually feels after the decision. For instance, if a person thinks he 

or she will feel good after cycling to work instead of going by car, but afterwards 

does not feel as good as he or she initially thought, what will the consequences be 

for the effect of anticipated feelings on this person’s willingness to cycle to work 

the next time he or she goes to work? Future research can look into this.  

 

The role of the self-signal of environmental decisions in eliciting feelings 

After first establishing that people’s feelings, particularly anticipated feelings, can 

play an important role in their environmental decision-making, I examined where 

these feelings originate from. I hypothesized that people’s environmental 

decision-making can serve as a self-signal, and that the strength of this self-signal 

affects the extent to which environmental decisions affect how people feel about 

themselves. In order to provide a more complete picture of this theoretical 

account, I used multiple research designs (Spencer, Zanna, & Fong, 2005). In 
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Chapter 3 I tested this theoretical account indirectly via ‘mediation by 

moderation’, while I used a direct test – ‘mediation’ – in Chapter 4.  

 

An indirect test of the role of the self-concept in eliciting feelings  

I first explored whether stronger feelings are elicited under conditions in which 

environmental actions should have stronger implications for people’s self-

concept, the more environmentally-friendly or environmentally-harmful people 

perceive their environmental actions to be. I used social comparison feedback to 

communicate to people how environmentally-(un)friendly their previous 

environmental actions were. Specifically, I examined the effect of two factors that 

can affect the extent to which feelings are elicited after environmental actions: 

people’s level of involvement in environmental issues and the composition of the 

reference group that is employed in the social comparison feedback, which 

affects what reference point people use to estimate how environmentally-friendly 

their actions are (Chapter 3). The more involved people are in environmental 

issues, the stronger the implications of environmental decisions are likely to be 

for their self-concept, which can elicit stronger feelings (e.g. Johnson & Eagly, 

1989). Moreover, the implications of environmental decisions for the self-

concept of high involved people are likely to be even stronger when they realize 

that they are less environmentally-friendly than a “low standard” reference group 

(i.e., a reference group that is stereotypically perceived as being environmentally-

unfriendly), because this suggests that their own actions are very environmentally-

unfriendly. In contrast, when high involved people realize that they act more 

environmentally-friendly than a “high standard” reference group (i.e., a reference 

group that is stereotypically perceived as being environmentally-friendly), they 

can perceive their environmental performance as particularly good, leading to a 

stronger boost to the self-concept and stronger elicited feelings.  

          Given the reasoning in this PhD thesis that feelings are elicited because 

environmental decisions can have implications for people’s self-concept, people 
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should particularly have feelings based on the experience of emotions that arise 

when the self-concept is affected, so-called self-related emotions. When people 

learn they act relatively environmentally-unfriendly, their self-concept can be 

threatened, eliciting feelings of discomfort (Elliot & Devine, 1994). When people 

learn they act relatively environmentally-friendly, their self-concept can receive a 

boost, resulting in feelings of pride (Ben-Ze'ev, 2001).  

          Two experimental studies were conducted in which participants 

(psychology students) received social comparison feedback to inform them on 

how environmentally-friendly their environmental actions are relative to a 

reference group. Participants filled out a footprint calculator, which estimated the 

size of their footprint, a measure for how environmentally-friendly people acted 

(e.g. Wackernagel & Rees, 1998). In Study 1 this was in the form of an ecological 

footprint (the number of planet Earths that are needed to provide resources to 

support humanity if everyone on the planet would act like the person), and in 

Study 2 in the form of a carbon footprint (the amount of CO2 emissions that are 

emitted as a result of the person’s actions). Participants calculated their actual 

footprint and then compared this to the reference group’s footprint that was 

programmed to be 49% lower (or higher) than that of the participant. This was 

done, to ensure that participants received negative (or positive) social comparison 

feedback. The reference group was either a “high standard” reference group 

(environmental sciences students) or a “low standard” reference group (law 

students). 

          As expected, I found that the more people are involved in environmental 

issues, the stronger they experienced negative self-related emotions in the form of 

discomfort when they learned that they acted relatively environmentally-

unfriendly compared to a reference group (Chapter 3). However, this effect of 

involvement on the amount of experienced discomfort was qualified by the 

reference group composition. Higher involved people experienced more 

discomfort when comparing their environmental performance to a “low 
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standard” reference group, compared to a “high standard” reference group. 

Acting less environmentally-unfriendly than a “low standard” reference group 

makes one’s actions seem particularly harmful for the environment, leading to 

stronger experienced negative self-related emotions among higher involved 

people, as their self-concept is threatened more. In contrast, for low involved 

people the composition of the reference group did not affect the extent to which 

they experienced negative self-related emotions after receiving negative social 

comparison feedback. Thus, as was expected the most discomfort was 

experienced under the condition where the self-concept is expected to be 

threatened the most by negative social comparison feedback, namely when highly 

involved people were outperformed by a “low standard” reference group. 

Together, these findings suggest that the stronger the (negative) self-signal is that 

people derive out of their environmental actions when these actions seem 

harmful for the environment, the more these actions elicit negative feelings in the 

form of discomfort.   

          When positive social comparison feedback was provided on one’s 

environmental actions, people’s level of involvement and the reference group 

composition did not affect the strength of emotional responses in the form of the 

self-related positive emotion of pride. This suggests that the self-relevance of 

environmental decisions might be less important for the strength of how good 

people feel after learning they acted relatively environmentally-friendly. This may 

be due to the presence of a self-serving bias (see also Blaine & Crocker, 1993), 

which can result in most people relating the positive outcome of learning that one 

acts relatively environmentally-friendly to the self. This in turn boosts the self-

concept and elicits levels of experienced pride in a way that is not systematically 

related to people’s level of involvement and the reference group composition.  

          In sum, after receiving feedback that one acted environmentally-unfriendly, 

stronger (negative) feelings were elicited when involvement in environmental 

issues is high and one’s environmental performance is compared to a “low 
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standard” reference group. This does not mean though, that the self-signal of 

environmental decisions is entirely irrelevant in eliciting positive feelings when 

receiving feedback that one acted environmentally-friendly, but rather that these 

effects might be overruled by a self-serving bias which implies that most people 

will boost their self-concept (in turn eliciting positive feelings) by ascribing 

positive outcomes to the self. It can therefore still be the case that a boost in the 

self-concept elicits stronger positive feelings, but if most people use 

environmentally-friendly decision-making to boost their self-concept, this will not 

be visible via the moderation analyses conducted in Chapter 3.  

 

A direct test of the role of the self-concept in eliciting feelings: a warm-glow account of feeling good 

In Chapter 4, I tested directly to what extent the self-signal of environmental 

decisions is relevant in eliciting feelings, by looking at whether this self-signal 

mediates the relation between people’s environmental decision-making and 

elicited feelings. I conducted two experimental studies to test this. In both studies 

reported in Chapter 4 participants calculated their carbon footprint, and 

subsequently information was provided on their own carbon footprint and that 

of a reference group, to clarify how environmentally-friendly their actions are, 

similar to the social comparison feedback study design that was used in Study 2 

of Chapter 3.  

          Instead of using a self-reported measure of feelings, in Chapter 4 I used a 

different indicator of how good (or bad) people feel about themselves after 

environmental decision-making. Specifically, I measured how warm people felt 

after the social comparison feedback communicated how environmentally-

friendly people’s past environmental actions are, by measuring their ambient 

temperature perception. Feeling good about oneself after acting morally can be 

reflected in a so-called warm-glow, while feeling bad about oneself after not 

acting morally is known as feeling a cold-prickle (Andreoni, 1990; 1995). While 

the terms warm-glow and cold-prickle are more symbolic terms, they already 
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suggest that people can feel either warmer or colder after making moral decisions. 

Moral decisions can activate people’s insula (Hsu, Anen, & Quartz, 2008), 

especially when the outcome is perceived as highly rewarding (Inagaki & 

Eisenberger, 2013), and activation of the insula can in turn increase people’s 

perceived ambient temperature (Inagaki & Eisenberger, 2012). In other words, 

when people experience moral decisions as intrinsically rewarding, the insula may 

be activated, which may result in a literal warm-glow feeling in the form of a 

higher ambient temperature perception (Inagaki & Eisenberger, 2012). Such a 

warm-glow can result from feeling good about oneself when doing the right thing 

by acting environmentally-friendly. In contrast, if people’s environmental actions 

have negative implications for the self-concept, this might be reflected in a cold-

prickle in the form of a lower perceived ambient temperature. 

          The findings in Chapter 4 indicate that, as expected, people perceived a 

higher ambient temperature when they learned they acted environmentally-

friendly compared to people who learned they acted environmentally-unfriendly. 

Comparisons to a condition in which people only received their own carbon 

footprint (and not also that of a reference group, to clarify how environmentally-

friendly one’s actions are) suggest that this effect on people’s perceived ambient 

temperature is the result of people experiencing a warm-glow when learning they 

act environmentally-friendly, and not because people experience a cold-prickle 

when they act environmentally-unfriendly. Importantly, as expected, this effect 

was mediated by the extent to which the environmental actions served as a self-

signal. The more acting environmentally-friendly was seen as a positive self-

signal, the higher people’s ambient temperature perception was.  

          I also explored to what extent people became physiologically warmer (or 

colder) as a result of acting environmentally-friendly (or environmentally-

unfriendly) by looking at variations in their skin temperature, but no consistent 

evidence was found. There was only a statistically significant relation between 
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environmental decision-making and skin temperature among women in Study 1, 

but this relation was not statistically significant in Study 2.  

          These findings suggest that acting environmentally-friendly elicits positive 

feelings as reflected in a warm-glow feeling in the form of a higher ambient 

temperature perception, because these actions serve as a positive self-signal. 

Thus, acting environmentally-friendly can make people feel good about 

themselves, as reflected in a literal warm-glow. 

 

Feeling good and feeling warm as a result of the self-signal of environmental decision-making 

The findings in Chapter 3 and 4 indicate that the extent to which environmental 

decision-making serves as a self-signal for people affects the extent to which 

feelings are elicited: the more environmental decisions affect how a person sees 

himself or herself, the stronger elicited feelings appear to be. This suggests that 

acting morally can elicit positive feelings (Lindenberg, 2001), as the findings in 

Chapter 3 and 4 suggest that the moral element of acting environmentally-

friendly makes the actions intrinsically rewarding for people. This intrinsic reward 

is reflected in people feeling a literal warm-glow, as a result of the environmental 

actions serving as a self-signal for people. The findings that acting 

environmentally-friendly can be intrinsically rewarding builds on the findings in 

Chapter 2 that suggested that the effect of feelings on environmental decision-

making can be the result of an intrinsic motivation to do the right thing.  

          These findings extend earlier research (Bolderdijk et al., 2013; Evans et al., 

2013; Schwartz et al., 2015) that indicated that people might be particularly driven 

by moral motives, and less by self-interested motives, when deciding whether to 

act in a pro-environmental manner. The research in this PhD thesis gives further 

indications that people can be intrinsically motivated to do the right thing by 

acting environmentally-friendly, and that acting environmentally-friendly can be 

experienced as intrinsically rewarding because of its positive implications for 

people’s self-concept, which leads people to experience both a warm-glow as 
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defined by Andreoni (1990, 1995; feeling good about oneself) and a literal warm-

glow (a higher ambient temperature perception). The research thus gives more 

insights into why moral motives might be particularly important in explaining and 

promoting pro-environmental behavior.   

          The results of the studies reported in Chapter 3 and 4 point to future 

research possibilities. In Chapter 3 and 4, the environmental friendliness of 

people’s previous environmental decision-making was made salient by having 

participants calculate their footprint and compare this to the footprint of a 

reference group. In the social comparison feedback that I used in the studies, I 

kept the environmental performance of the reference group relative to that of 

participants constant, as the reference group’s footprint was programmed in such 

a way that it was always either 49% larger or smaller than that of the participant. 

This brings up the question to what extent one’s environmental performance – 

both absolute and relative – affects the strength of the self-signal that people 

derive out of it, and subsequently the strength of their feelings. For instance, it 

could be that a minimal difference in environmental performance is needed 

between oneself and a reference group, before one’s environmental actions 

relative to others become diagnostic and serve as a self-signal that is strong 

enough for feelings to be elicited. Additionally, at one point the difference in 

environmental performance between oneself and of a reference group might 

become so large, that after this point the diagnostic effect of the social 

comparison feedback on the self-signal of environmental actions and elicited 

feelings stabilizes. Additionally, there might be other moderating factors besides 

the ones I looked at in Chapter 3 that could affect the strength of the self-signal 

that people derive out of their environmental actions, such as people’s 

environmental self-identity (Van der Werff, Steg & Keizer, 2013), or the social 

comparison orientation of people, which indicates how likely it is that people’s 

behavior is affected by the behavior of other people (Gibbons & Buunk, 1999). 

Future research can examine these other possible moderating factors. 
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          The findings in Chapter 4 suggest that the warmer feelings that pro-

environmental behavior can cause mostly reside in people’s minds: they believe it 

is warmer, but they do not become actually physiologically warmer (as measured 

in skin temperature). However, a lack of statistical power (because the sample size 

was relatively small) might have played a role in the inconsistent findings 

regarding the effects of environmental decision-making on skin temperature, as 

some other studies do suggest that there is a connection between how good 

people feel about themselves and how physiologically warm they are. For 

example, IJzerman and colleagues (2012) found that how good (or bad) people 

feel about themselves might affect how physiologically warm they feel, as people 

who feel socially excluded show decreased skin temperatures. While the devices I 

used to measure skin temperature (iButtons) can accurately measure skin 

temperature (Van Marken Lichtenbelt et al., 2006), even more accurate devices 

might be needed to be able to detect effects of feelings on skin temperature, such 

as the devices used by IJzerman and colleagues (2012). There are also indications 

that people’s associations of feeling warm and feeling good about themselves are 

neurologically connected in the sense that warmer ambient temperatures can 

modulate neural circuits that control how good people feel (Lowry, Lightman, & 

Nutt, 2009). Consequently, how physiologically warm people are might also affect 

how good people feel about themselves, suggesting that there is a bi-directional 

relation between people’s feelings about themselves and how physiologically 

warm they are. This would for instance suggest that when people are a priori 

physiologically warm, they might feel less bad about themselves when acting 

environmentally-unfriendly. Future research can further explore the extent to 

which there is a bi-directional relation between how people feel about themselves 

and how physiologically warm they are.  

          Future research can also focus on the extent to which the effects of people 

acting environmentally-friendly (versus environmentally-unfriendly) on how 

warm people perceive it to be has any possible implications for people’s 
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environmental actions. There can be two possible routes for these warm-glow 

feelings to affect people’s subsequent environmental decision-making. The first 

route was already implied in the model used in this PhD thesis (Figure 1), namely 

that people’s feelings can affect their environmental decision-making. The 

stronger these anticipated positive feelings were, the more likely it was that 

people would act environmentally-friendly. The second possible route focuses on 

people’s thermal demand. A number of environmental actions are tied to how 

warm people want to feel, think for instance about how high a person sets the 

thermostat or the shower temperature. Both types of behaviors have a common 

denominator in that they are based at least partly on people’s thermal demand: 

the higher this thermal demand is, the more likely it becomes that people will 

shower warmer and set the thermostat higher. From an environmental 

standpoint, much can be gained if people would shower a bit colder or reduce 

indoor thermal demand. Given the finding that one’s ambient temperature 

perception can be affected as a result of how a person sees himself, this could 

potentially affect people’s thermal demand and subsequently affect certain 

environmental behaviors. Future research can study whether affecting people’s 

temperature perception can indeed affect their thermal demand and to what 

extent this will affect people’s environmental behaviors that are based on this 

thermal demand. Future research could also study whether thermal demand more 

strongly depends on people’s ambient temperature perception or on how 

physiologically warm people are. 

 

Practical implications 

Appealing to feelings or calculations? 

Currently, many environmental policies and campaigns are designed under the 

assumption that people act as calculating human beings when deciding whether 

to act environmentally-friendly. For instance, campaigns often indicate that 

people can save more money if they adopt environmentally-friendly actions, 
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where larger savings should be more motivating. However, the findings in this 

PhD thesis suggest this might not always be the best way to go, especially given 

that the savings involved in pro-environmental behavior are typically rather small, 

or even non-existent (Bolderdijk & Steg, 2014; Dogan, Bolderdijk, & Steg, 2014). 

To illustrate, walking to the recycling bin to throw away your glass does not lead 

to financial savings, and turning off the television rather than leaving it on stand-

by will lead to relatively little savings in the form of money and CO2-emissions, 

even though it still contributes to a better environment. The findings in Chapter 2 

suggest that how people expect to feel about acting environmentally-friendly may 

in fact be more important than how much savings they can gain in their 

environmental decision-making. This implies that even when the benefits of 

acting environmentally-friendly are perceived as relatively low, people might still 

act environmentally-friendly as long as they anticipate to feel good about 

themselves when acting in such a manner.  

          While anticipated positive feelings have a positive effect on the likelihood 

that people will act environmentally-friendly, positive feelings (in the form of 

experienced pride) that are the result of people’s prior environmental decision-

making appear to have a weaker effect (Chapter 3). In light of this, when 

promoting pro-environmental behavior, it seems to be particularly important that 

people will anticipate that they will feel good about acting environmentally-

friendly, rather than that positive feelings will first have to be elicited before 

people make a decision on whether to act environmentally-friendly. This can be 

an advantage, as strengthening anticipated feelings might be more easy to 

accomplish than strengthening how people actually feel by engaging in specific 

environmentally-friendly actions. Consequently, environmental policies and/or 

environmental campaigns can appeal to anticipated feelings. Campaigns could for 

instance visually highlight and strengthen people’s anticipated positive feelings by 

making the positive consequences of future pro-environmental behavior salient, 

like highlighting flourishing nature, animal species that can continue to live 
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happily in their natural environment, or clean forests or beaches. Visualizing the 

positive consequences of acting in a pro-environmental manner in the (near) 

future can lead to stronger (anticipated) feelings, because using images can 

strengthen people’s feelings (e.g. Hsee & Rottenstreich, 2004). Given the 

reasoning that “valuation by feeling” affects people’s environmental decision-

making because people are intrinsically motivated to do the right thing by acting 

environmentally-friendly, it is important that anticipated positive feelings are 

strengthened as a result of people believing they do the right thing by acting 

environmentally-friendly in the (near) future. Thus the connection between 

people’s contributions to a better, cleaner environment and the use of visual 

images that show this better, cleaner environment should be made clear in the 

environmental campaign. Future research can provide more conclusive evidence 

whether appealing to these anticipated positive feelings can indeed be a feasible 

way to encourage people to act environmentally-friendly.  

 

Stressing the self-signal of pro-environmental actions 

The findings from Chapter 3 and 4 suggest that how people feel about their 

environmental actions can depend on the extent to which acting environmentally-

friendly serves as a self-signal. The moral element of pro-environmental behavior 

appears to play a role in the extent to which this behavior has implications for 

one’s self-concept, as reflected in a literal warm-glow feeling that people can get 

when acting environmentally-friendly (Chapter 4). Such an intrinsic reward in the 

form of a warm-glow feeling can particularly occur when behavior is experienced 

as moral (Hsu, Anen, & Quartz, 2008), suggesting that pro-environmental 

behavior is indeed experienced by people as moral behavior.  

          Environmental policies and campaigns might be more effective when 

appealing to the implications of environmental decision-making for people’s self-

concept by highlighting that pro-environmental actions can serve as a positive 

self-signal (“you can contribute to protecting the environment by unplugging 
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electronic devices you don’t use”). Another example is placing a board/poster at 

a bus-stop, on which it says “I took the bus to help tackle climate change”, which 

then applies to the person or people waiting on the bus at the bus-stop. Using 

such a board or poster both stresses the moral element of pro-environmental 

behavior (tackling climate change), as well as the positive self-signal of one’s pro-

environmental action as one’s personal contribution to a better environment is 

made explicit (taking the bus). Stressing this positive self-signal in environmental 

policies and campaigns can of course be combined with the earlier discussed use 

of visual images to strengthen people’s anticipated positive feelings regarding 

future pro-environmental actions. By doing this, people’s personal contributions 

to a better, cleaner environment can be made more explicit, while simultaneously 

showing the positive consequences of one’s contributions through the use of 

visual images. This way, stressing the positive implications that pro-

environmental behavior can have on people’s self-concept can help to increase 

their expectations of feeling good when acting environmentally-friendly in the 

near future, making it more likely that they will indeed act in such a pro-

environmental manner. 

  

Facilitating environmental decision-making without elaboration 

The findings in this PhD thesis suggest that feelings can be very influential in 

people’s environmental decision-making across many situations as such decisions 

can be made either with or without elaboration when they are based on feelings. 

In contrast, environmental decision-making based on calculations always involves 

some level of elaboration (Chapter 2). In many situations where people have to 

decide whether to act environmentally-friendly or not, engaging in extensive 

elaboration might not be possible due to constraints in terms of time or a high 

cognitive load when for example there are a lot of options to choose from. To 

illustrate, when people go to the supermarket, they often are both in a hurry (you 

just got out of work and people are coming over for dinner in 60 minutes), while 
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there are also a lot of choice options per product category (for example the large 

assortment of eggs with different options in terms of quality, environmental 

friendliness, free-range or not). In the current age, and maybe even more so in 

the future, these kinds of situations are more often the norm than the exception. 

As a result, feelings can become even more influential when people need to more 

often make decisions without much elaboration.  

           Particularly if the goal is to have people choose the most environmentally-

friendly option in a decision situation that is constrained in terms of time and/or 

cognitive load, it would be beneficial to facilitate decision-making based on 

feelings, and ensure that anticipated positive feelings arise at the moment a 

person makes his or her decision (Chapter 2). Let’s say that pastured eggs (eggs 

that come from chickens raised outdoors who hunt-and-peck for their food) are 

the most environmentally-friendly option. Stimulating people to choose pastured 

eggs can for example be facilitated by hanging a poster at the eggs shelf that not 

only stresses the environmental-friendliness of pastured eggs, but also stresses 

how good people can feel about themselves when choosing this option, by for 

example showing these chickens walking outdoors in their natural environment 

and hunting for their own food (as opposed to chickens being held in a cage). 

Such an image could also be used on the packaging. Finally, a sentence like 

“Thank you for your contribution to a better environment” could be added, in 

order to increase the extent to which buying these pastured eggs serves as a 

positive self-signal and is intrinsically rewarding (Chapter 4) by highlighting a 

person’s personal contribution in choosing a environmentally-friendly option in a 

way that is immediately clear to people, thus not requiring much elaboration.  

 

Conclusion 

The research in this PhD thesis reveals that people are not as calculating as is 

commonly assumed to be the case in their environmental decision-making. 

Instead, deciding whether to act environmentally-friendly is also driven, and at 



 
136 

least in some instances even more so, by feelings. These feelings are elicited at 

least partly because people’s environmental actions have implications for their 

self-concept. Deriving a positive self-signal out of acting environmentally-friendly 

can make such actions intrinsically rewarding for people as is reflected in 

experiencing a warm-glow.  

          These findings offer some new insights for environmental policies aimed at 

motivating people to act environmentally-friendly: by stressing the moral element 

of pro-environmental behavior, the self-signal that people derive out of their 

environmental actions can be strengthened. Strengthening this self-signal is 

important, as it elicits stronger feelings regarding environmental actions, and 

these feelings can be influential when promoting pro-environmental behavior. To 

conclude, when explaining people’s environmental decision-making it is 

important to realize that people do not always make such decisions in a cold, 

calculating manner. Instead, people can also be driven to act environmentally-

friendly by the warm feeling that pro-environmental actions can give them.  
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De invloed van menselijk gedrag op het ontstaan van milieuproblemen wordt 

steeds meer erkend (IPCC, 2007). Om mensen te stimuleren om zich 

milieuvriendelijk te gedragen en derhalve milieuproblemen tegen te gaan, is er 

meer inzicht nodig in wat de drijfveren zijn van mensen om zich milieuvriendelijk 

te gedragen. Deze kennis kan in een latere fase worden toegepast om effectieve 

interventies te ontwerpen en te implementeren die inspelen op belangrijke 

determinanten van milieuvriendelijk gedrag.  

          Onderzoek naar de motivatie van mensen om zich al dan niet 

milieuvriendelijk te gedragen heeft zich tot nu toe vooral gericht op cognities van 

mensen (Vining & Ebreo, 2002). De veronderstelling is dat mensen op een 

beredeneerde manier een afweging maken tussen kosten en baten van gedrag, en 

dat mensen zich milieuvriendelijk gaan gedragen als dat meer voordelen dan 

nadelen oplevert. Ook beleidsmakers veronderstellen vaak dat het milieugedrag 

van mensen – de gedragingen van mensen die impact hebben op het milieu – op 

een beredeneerde manier tot stand komt. Hierbij wordt er verondersteld dat 

naarmate milieuvriendelijk gedrag meer voordelen en minder nadelen met zich 

meebrengt, mensen eerder geneigd zijn om zich milieuvriendelijk te gedragen. 

Denk bijvoorbeeld aan energiemaatschappijen die mensen proberen te overtuigen 

om energie te besparen door te benadrukken dat ze hiermee meer geld kunnen 

besparen.  

           Maar zijn mensen wel altijd zo beredeneerd in hun beslissingen om zich al 

dan niet milieuvriendelijk te gedragen? Mogelijk spelen ook andere elementen een 

rol bij de keuze voor milieuvriendelijk gedrag, bijvoorbeeld de emoties die 

gepaard gaan met milieuvriendelijk gedrag (Vining & Ebreo, 2002). Uit 

onderzoek blijkt namelijk dat mensen vaak beslissingen nemen op basis van hun 

emoties (Zajonc, 1980), ook wanneer het gaat om het nemen van beslissingen 

met een morele connotatie (Haidt, 2001). Milieuvriendelijk gedrag wordt vaak 

beschouwd als gedrag met een morele connotatie (De Groot & Steg, 2009). Dit 

suggereert dat emoties kunnen bepalen of mensen zich milieuvriendelijk 
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gedragen, vooral wanneer deze emoties een gevolg zijn van het morele aspect van 

bepaalde gedragingen. Mensen kunnen zich bijvoorbeeld goed voelen over 

zichzelf als ze moreel gedrag hebben vertoond, bijvoorbeeld wanneer ze 

bijdragen aan een goed doel; dit wordt vaak aangeduid als het ervaren van een 

warm-glow (Andreoni, 1990; 1995), terwijl mensen een cold-prickle kunnen 

ervaren wanneer ze zich slecht voelen over zichzelf wanneer ze nalaten zich 

moreel te gedragen (Andreoni, 1995). 

          In dit proefschrift heb ik verkend in welke mate emoties kunnen verklaren 

waarom mensen besluiten om zich op een milieuvriendelijke manier te gedragen, 

en op welke wijze emoties het milieugedrag van mensen kan beïnvloeden. Ik richt 

me hierbij vooral op emoties die worden opgeroepen doordat het zelfbeeld van 

mensen wordt beïnvloed. Ik betoog dat milieugedrag emoties kan oproepen, 

omdat milieugedrag diagnostisch kan zijn voor het zelfbeeld van mensen: 

milieu(on)vriendelijke uitingen kunnen worden geïnterpreteerd als een positief 

(negatief) zelf-signaal. Als gevolg daarvan kunnen mensen intrinsiek gemotiveerd 

zijn om zich moreel te gedragen en milieuvriendelijk te handelen: het zegt 

namelijk iets goeds over henzelf. Ik heb deze redenatie stapsgewijs onderzocht in 

drie empirische hoofdstukken.  

 

Het belang van emoties voor het milieugedrag van mensen 

Het effect van verwachte positieve emoties op milieugedrag 

Ik heb eerst gekeken naar de rol van verwachte positieve emoties, naast meer 

beredeneerde overwegingen, in het beïnvloeden van het milieugedrag van 

mensen. Volgens Hsee en Rottenstreich (2004) kunnen mensen zowel op basis 

van “valuation by calculation” (hoe groter de voordelen zijn van bepaald gedrag 

ten opzichte van de nadelen, des te eerder iemand dit gedrag zal vertonen) als 

“valuation by feeling” (hoe beter iemand zich verwacht te voelen door bepaald 

gedrag, des te eerder iemand dit gedrag zal vertonen) beslissingen nemen.   
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          In hoofdstuk 2 heb ik het effect van deze twee “valuation” principes op 

het milieugedrag van mensen getest, in de vorm van de bereidheid van mensen 

om energie te besparen. Wordt de bereidheid om energie te besparen vooral 

beïnvloed door hoeveel mensen hiermee denken te kunnen besparen (waarbij ik 

een onderscheid heb gemaakt in besparingen in termen van kilowattuur, CO2-

uitstoot en geld; “valuation by calculation”) of door hoe goed zij zich denken te 

voelen door deze besparingen die ze kunnen behalen door minder energie te 

verbruiken (“valuation by feeling”)?   

          Uit twee studies die waren uitgevoerd in respectievelijk Nederland (onder 

studenten) en de Verenigde Staten (onder een steekproef van de Amerikaanse 

bevolking) bleek dat, zoals verwacht, naarmate mensen meer verwachtten dat ze 

zich goed zouden voelen over het behalen van bepaalde besparingen, ze meer 

geneigd waren om energie te besparen (Hoofdstuk 2). De verwachte positieve 

emoties hadden zelfs een sterkere invloed op de intentie om energie te besparen 

dan de waargenomen hoeveelheid van de besparingen. Dit suggereert dat de 

keuze om milieuvriendelijk gedrag te vertonen vooral gebaseerd is op hoe 

mensen zich door het gedrag denken te voelen, en minder een kwestie is van 

beredeneerde overwegingen, zoals vaak wordt verondersteld.   

 

De rol van moraliteit in het effect van verwachte positieve emoties op milieugedrag 

In Hoofdstuk 2 keek ik naar verschillende typen besparingen die mensen kunnen 

realiseren wanneer ze energie besparen: besparingen in de vorm van kilowattuur, 

CO2-emissies of geld. Intuïtief zou kunnen worden verwacht dat hoe meer 

mensen denken te kunnen besparen met milieuvriendelijk gedrag, des te meer 

milieuvriendelijk gedrag ze zullen vertonen, zeker wanneer dit in hun eigenbelang 

is, zoals het geval is bij financiële besparingen. Daarom zou verwacht kunnen 

worden dat, vooral wanneer het gaat om financiële besparingen als gevolg van 

energiebesparingen, mensen meer bereid zijn om energie te besparen wanneer ze 

deze besparingen als veel ervaren, en dat het dan minder uitmaakt hoe goed zij 
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zich hierover verwachten te voelen. De resultaten lieten echter een ander beeld 

zien. Zelfs wanneer het gaat om financiële besparingen (naast besparingen in 

termen van kilowattuur of CO2-emissies), was te zien dat verwachte positieve 

emoties een grotere invloed hadden op de bereidheid om energie te gaan 

besparen dan of men de besparingen veel of weinig vond (Hoofdstuk 2). Dit 

suggereert dat emoties voortkomend uit de intrinsieke motivatie om moreel 

gedrag te vertonen mogelijk zwaarder wegen in de beslissingen van mensen om 

zich al dan niet milieuvriendelijk te gedragen dan hoeveel milieuvriendelijk gedrag 

voor hen kan opleveren, zelfs wanneer de opbrengsten duidelijk in het 

eigenbelang van mensen zouden zijn. Ook vergt het besparen van energie veelal 

gedragingen die niet uit zichzelf plezierig zijn om te doen en/of moeite kosten. 

Denk hierbij bijvoorbeeld aan het continu uitzetten van apparaten in plaats van 

ze op stand-by te laten of om korter en kouder te douchen. Dit suggereert 

eveneens dat wanneer mensen energie willen besparen doordat ze denken dat ze 

zich hierdoor goed zullen voelen, dit eerder voortkomt uit een intrinsieke 

motivatie om het goede te doen dan uit een intrinsieke motivatie om iets te doen 

omdat het gedrag vanuit zichzelf prettig is. Toekomstig onderzoek kan deze 

redenatie expliciet onderzoeken, om met nog meer zekerheid te kunnen 

vaststellen dat mensen inderdaad verwachten zich goed te voelen doordat ze 

intrinsiek gemotiveerd zijn om zich moreel te gedragen door zich 

milieuvriendelijk te gedragen in de nabije toekomst.  

 

Hoe emoties milieugedrag beïnvloeden: de mate van elaboratie 

Na eerst te hebben vastgesteld dat emoties een rol kunnen spelen in het 

milieugedrag van mensen, heb ik onderzocht op welke wijze emoties dit 

milieugedrag dan beïnvloeden. Wanneer beslissingen worden genomen op basis 

van emoties, kunnen deze met relatief weinig elaboratie tot stand komen, terwijl 

voor beslissingen op basis van meer beredeneerde overwegingen meer elaboratie 

nodig is (Bechara, Damasio, & Damasio, 2000; Kahneman, 2003; Slovic, 
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Finucane, Peters, & MacGregor, 2007). Als indicatie voor de mate van elaboratie 

keek ik naar de mate waarin mensen milieuvriendelijk gedrag de moeite waard 

vonden – een weergave van een afweging van de kosten en baten van het gedrag. 

Zowel verwachte positieve emoties als hoeveel mensen denken te kunnen 

besparen met milieuvriendelijk gedrag kunnen in deze afweging worden 

meegenomen: mensen bepalen dan of het ‘uit’ kan om dit gedrag te vertonen. 

          De resultaten in Hoofdstuk 2 lieten zien dat verwachte positieve emoties 

(“valuation by feeling”) van mensen hun milieugedrag direct (dus zonder 

tussenkomst van een kosten/baten analyse) kunnen beïnvloeden, maar ook 

indirect via de mate waarin dit gedrag als de moeite waard wordt ervaren. 

Hoeveel mensen dachten te kunnen besparen met hun milieugedrag (“valuation 

by calculation”) had echter alleen een indirecte invloed op milieugedrag, namelijk 

via de mate waarin milieuvriendelijk gedrag als de moeite waard werd ervaren. 

Emoties kunnen milieugedrag dus beïnvloeden zonder dat er veel elaboratie 

plaatsvindt. Vooral in situaties waarin mensen niet uitgebreid de mogelijkheid 

hebben om een afweging tussen kosten en baten te maken, doordat ze 

bijvoorbeeld haast hebben, kunnen emoties dus een belangrijke rol spelen bij 

beslissingen van mensen om zich milieuvriendelijk te gedragen. Zulke situaties 

zullen in de praktijk waarschijnlijk vaak voorkomen: veel mensen leiden steeds 

drukkere levens en hebben steeds minder mogelijkheden om lang stil te staan bij 

de beslissingen die ze nemen, wat de rol van emoties in het beïnvloeden van 

milieugedrag in potentie des te invloedrijker maakt.  

 

Het effect van ervaren negatieve en positieve emoties op milieugedrag  

Uit hoofdstuk 2 bleek dat verwachte (positieve) emoties invloed hebben op het 

milieugedrag van mensen, maar de vraag is of hetzelfde geldt voor emoties die 

worden ervaren als gevolg van eerder milieugedrag van mensen. Daarom richtte ik 

me in hoofdstuk 3 op de invloed van ervaren emoties op milieugedrag.  
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          Uit de resultaten blijkt dat de mate waarin mensen negatieve emoties 

ervaren (in dit geval in de vorm van ongemak) doordat hun gedrag 

milieuonvriendelijk is, geen eenduidig, consistent effect had op de intentie van 

mensen om zich in de nabije toekomst milieuvriendelijk te gedragen. De mate 

waarin mensen positieve emoties ervaren (in dit geval in de vorm van trots) 

doordat hun gedrag milieuvriendelijk is, had eveneens geen duidelijk effect op de 

intentie van mensen om zich vervolgens milieuvriendelijk te gedragen. Dit 

suggereert dat verwachte emoties meer invloed hebben op milieugedrag 

(Hoofdstuk 2) dan ervaren emoties als gevolg van eerder milieugedrag 

(Hoofdstuk 3).  

          Een mogelijke verklaring is dat mensen vaak overschatten hoe goed of 

slecht zij zich zouden voelen ten gevolge van een bepaalde beslissing (Wilson & 

Gilbert, 2003). Het overschatten van ervaren emoties is functioneel: het kan ertoe 

leiden dat mensen meer gemotiveerd zijn om gedrag te vertonen waarvan zij 

verwachten dat zij zich hierdoor erg goed zullen voelen (Gilbert et al., 1998). Dit 

verklaart echter niet waarom de relatie tussen verwachte emoties en milieugedrag 

sterker is dan de relatie tussen ervaren emoties en milieugedrag. 

Vervolgonderzoek moet uitwijzen waarom verwachte emoties meer invloed lijken 

te hebben op toekomstig milieugedrag.  

          Wat mogelijk een rol speelt in het zwakke effect van ervaren emoties op 

milieugedrag, is dat wanneer mensen leren hoe milieuvriendelijk hun eerdere 

gedragingen waren dit emoties kan oproepen, maar dat sommige mensen vooral 

cognitief omgaan met deze uitkomst en niet de intentie hebben om vervolgens 

hun gedrag te veranderen. Wanneer mensen bijvoorbeeld leren dat hun eerdere 

gedragingen relatief milieuvriendelijk waren, dan kunnen zij zich hierover goed 

voelen, maar sommige mensen hebben vervolgens mogelijk het idee dat zij voor 

nu even genoeg hebben gedaan voor het milieu. Het gevolg is dan dat deze 

mensen vervolgens onvoldoende gemotiveerd zijn om zich (nog) 

milieuvriendelijker te gaan gedragen in de nabije toekomst. Wanneer mensen 
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verwachten zich goed te voelen door zich in de nabije toekomst milieuvriendelijk 

te gedragen, leidt dit dan wellicht eerder tot milieuvriendelijk gedrag, omdat nu de 

kwestie niet speelt dat sommige mensen mogelijk het idee dat zij voor nu al 

genoeg hebben gedaan voor het milieu. Verwachte positieve emoties zijn immers 

verbonden aan toekomstig gedrag, terwijl ervaren positieve emoties zijn 

verbonden aan eerder gedrag. Vervolgonderzoek kan deze redenatie testen om uit 

te wijzen of dit een rol speelt op de grotere invloed die verwachte emoties lijken 

te hebben op toekomstig milieugedrag. 

 

De rol van het zelfbeeld in de mate waarin milieugedrag emoties oproept  

Na eerst te hebben vastgesteld dat emoties het milieugedrag van mensen kunnen 

beïnvloeden, vooral als het gaat om verwachte emoties, heb ik onderzocht waar 

deze emoties door worden opgeroepen. Vanwege het morele aspect van 

milieugedrag verwachtte ik dat milieugedrag implicaties kan hebben voor het 

zelfbeeld van mensen: hoe milieuvriendelijk je je gedraagt kan iets zeggen over 

wie je bent. Daarom heb ik onderzocht of de mate waarin milieugedrag 

implicaties heeft voor het zelfbeeld beïnvloedt hoe mensen zich voelen over 

zichzelf. Om een zo compleet mogelijk beeld te krijgen of milieugedrag inderdaad 

implicaties kan hebben voor het zelfbeeld, en daardoor van invloed is op hoe 

mensen zich voelen over zichzelf, is het zinvol om meerdere onderzoeksdesigns 

te gebruiken (Spencer, Zanna, & Fong, 2005). In Hoofdstuk 3 gebruikte ik 

daarom een onderzoeksdesign die de redenatie op een indirecte wijze test (via 

zogenoemde ‘mediatie via moderatie’), terwijl ik hier in Hoofdstuk 4 een directe 

test voor gebruikte (‘mediatie’).  

          Als milieugedrag emoties oproept omdat dit gedrag iets zegt over wie men 

is, dan zou milieugedrag sterkere emoties moeten oproepen in situaties waarin dat 

gedrag sterkere implicaties heeft voor het zelfbeeld. Dit heb ik getest door na te 

gaan of milieugedrag meer implicaties heeft voor het zelfbeeld van mensen 

naarmate 1) men sterker betrokken is bij het milieu, en 2) men het eigen gedrag 
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meer milieuonvriendelijk of milieuvriendelijk vindt, wat afhangt van de 

referentiegroep die wordt gebruikt in de sociale vergelijkingsfeedback (Hoofdstuk 

3). Om dit te onderzoeken heb ik gemeten hoe betrokken deelnemers zijn met 

het milieu, en heb ik studenten hun eigen ecologische voetafdruk laten 

berekenen; deze voetafdruk geeft een indicatie van de impact van het gedrag van 

de persoon op het milieu (Hoofdstuk 3). Hoe lager de voetafdruk is, des te 

milieuvriendelijker het gedrag is. Vervolgens werd de persoonlijke voetafdruk 

vergeleken met die van een referentiegroep (andere studenten), zodat de eigen 

voetafdruk betekenisvoller werd. De voetafdruk van de referentiegroep was 

zodanig geprogrammeerd zodat deze altijd 49% groter of kleiner was dan de 

eigen voetafdruk, wat weergeeft dat het eigen gedrag relatief milieuvriendelijk of 

juist relatief milieuonvriendelijk is. Deze vorm van feedback – sociale 

vergelijkingsfeedback – heeft een sterke diagnostische waarde, want mensen 

kunnen met deze feedback goed bepalen hoe milieuvriendelijk hun eigen 

milieugedrag is (Schultz, 2010). De referentiegroep die in deze sociale 

vergelijkingsfeedback werd gebruikt was een groep die als stereotypisch 

milieuonvriendelijk wordt gezien (“lage standaard” referentiegroep: 

rechtenstudenten) of een groep die als stereotypisch milieuvriendelijk wordt 

gezien (“hoge standaard” referentiegroep: milieukundestudenten). Het type 

referentiegroep waarmee men het milieugedrag vergelijkt kan invloed hebben op 

hoe milieuvriendelijk men zijn of haar eigen gedrag ziet. Vooral wanneer iemand 

slechter presteert dan een “lage standaard” referentiegroep impliceert dit sterk dat 

het eigen gedrag milieuonvriendelijk is, terwijl beter presteren dan een “hoge 

standaard” referentiegroep sterker impliceert dat het eigen gedrag 

milieuvriendelijk is.  

          Ik verwachtte dat milieugedrag emoties oproept omdat dit gedrag 

implicaties heeft voor het zelfbeeld van mensen. Daarom heb ik vooral gekeken 

naar emoties die mensen ervaren wanneer hun zelfbeeld wordt beïnvloed. Als het 

gedrag van mensen milieuonvriendelijk blijkt te zijn, kan het zelfbeeld in negatief 
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opzicht wordt beïnvloed, en kunnen mensen zich ongemakkelijk voelen (Elliot & 

Devine, 1994). Als het gedrag van mensen daarentegen milieuvriendelijk blijkt te 

zijn, dan kan het zelfbeeld van deze mensen een boost krijgen en kunnen mensen 

zich trots voelen over zichzelf (Ben-Ze’ev, 2001). 

          Uit de resultaten komt naar voren dat milieugedrag inderdaad emoties kan 

oproepen vanwege de implicaties van dat gedrag voor het zelfbeeld. Zoals 

verwacht had betrokkenheid bij het milieu invloed op de mate waarin deelnemers 

negatieve emoties (in de vorm van ongemakkelijkheid) ervoeren als hun gedrag 

relatief milieuonvriendelijk bleek te zijn – zij hoorden dat zij milieuonvriendelijker 

waren dan de referentiegroep. Verder bleek dat, zoals verwacht, deelnemers die 

sterk betrokken zijn bij het milieu vooral negatieve emoties ervaren wanneer ze 

zagen dat ze milieuonvriendelijker waren dan een “lage standaard” 

referentiegroep in vergelijking tot een “hoge standaard” referentiegroep. Oftewel, 

sterkere negatieve emoties werden ervaren naarmate het eigen gedrag relatief 

meer milieuonvriendelijk leek te zijn. Voor mensen die minder betrokken waren 

met het milieu hing de mate waarin zij zich slecht voelden over zichzelf niet af 

van of zij zich minder milieuvriendelijk gedroegen dan een “lage standaard” of 

“hoge standaard” referentiegroep.  

          Deze resultaten duiden erop dat de implicaties voor het zelfbeeld van 

milieugedrag de sterkte van ervaren negatieve emoties als gevolg van 

milieuonvriendelijk gedrag beïnvloeden. Hoe meer mensen betrokken zijn met 

een bepaald onderwerp, in dit geval het milieu, des te sterker de implicaties van 

het gedrag zijn voor het zelfbeeld van mensen (e.g. Johnson & Eagly, 1989), 

vooral als men relatief slecht presteert op het onderwerp, wat leidt tot sterkere 

negatieve emoties.  

          De mate waarin milieuvriendelijk gedrag positieve emoties oproept (in de 

vorm van trots) hing niet af van de mate waarin mensen betrokken zijn bij het 

milieu, noch van de prestatie van de referentiegroep. Alle deelnemers leken 

namelijk trots te ervaren wanneer ze te horen kregen dat ze het goed deden, 
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onafhankelijk van de betrokkenheid bij het milieu, en onafhankelijk van de 

referentiegroep. Dit impliceert dat de mate waarin het zelfbeeld van mensen een 

boost kan krijgen niet uitsluitend afhangt van de mate waarin het gedrag iets over 

men zegt. Dit kan komen door een “self-serving bias” waardoor de meeste 

mensen elke positieve uitkomst aan zichzelf relateren (Blaine & Crocker, 1993). 

Elke positieve uitkomst lijkt dan te zorgen voor een boost in het zelfbeeld, ook 

als de uitkomst niet erg relevant is voor hoe men zichzelf ziet. 

             

De rol van het zelfbeeld in het oproepen van een warm-glow  

Nadat in Hoofdstuk 3 op een indirecte manier was getest in welke mate het 

zelfbeeld van mensen een rol speelt in het oproepen van emoties door 

milieugedrag, gebruikte ik in Hoofdstuk 4 een directe test om dit te onderzoeken. 

Net als in Hoofdstuk 3 kregen studenten sociale vergelijkingsfeedback over hun 

milieugedrag. Ook in dit geval berekenden deelnemers hun voetafdruk, en werd 

deze voetafdruk vergeleken met die van andere studenten. De voetafdruk van de 

referentiegroep was wederom zodanig geprogrammeerd dat deze altijd 49% 

groter of kleiner was dan de eigen voetafdruk, wat weergeeft dat het eigen gedrag 

relatief milieuvriendelijk of relatief milieuonvriendelijk is.  

          In plaats van dat mensen expliciet moesten aangeven hoe zij zich voelden 

(zoals in Hoofdstuk 3), gebruikte ik in Hoofdstuk 4 een andere indicator die 

weergeeft hoe men zich voelde als gevolg van hun milieugedrag, door te kijken 

naar hun perceptie van de omgevingstemperatuur. Alhoewel de termen warm-

glow en cold-prickle (Andreoni, 1990; 1995) vooral metaforisch zijn bedoeld, 

suggereren ze dat mensen als gevolg van morele keuzes een warm of koud gevoel 

kunnen krijgen. Het doen van iets moreels kan de insula van mensen activeren 

(Hsu, Anen, & Quartz, 2008), wat vervolgens van invloed kan zijn op de beleving 

van de omgevingstemperatuur (Inagaki & Eisenberger, 2013). Dit is vooral het 

geval wanneer een bepaalde uitkomst als intrinsiek belonend wordt ervaren (Hsu, 

Anen, & Quartz, 2008; Inagaki & Eisenberger, 2013). Dus als moreel gedrag – in 
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de vorm van milieuvriendelijk gedrag – als intrinsiek belonend wordt ervaren, zou 

dit in theorie moeten leiden tot een warm-glow gevoel in de vorm van een hogere 

beleving van de omgevingstemperatuur. Omgekeerd zou milieuonvriendelijk 

gedrag dan mogelijk kunnen leiden tot een cold-prickle, in de vorm van een 

lagere beleving van de omgevingstemperatuur. 

          Uit hoofdstuk 4 bleek, zoals verwacht, dat mensen die te zien kregen dat 

hun gedrag relatief milieuvriendelijk was, de omgevingstemperatuur als hoger 

waarnemen dan mensen die te zien kregen dat hun gedrag relatief 

milieuonvriendelijk was. Een vergelijking met een controlegroep suggereert dat 

dit effect lijkt te worden veroorzaakt doordat mensen wiens gedrag relatief 

milieuvriendelijk is een warm-glow ervaren, en niet zozeer doordat mensen wiens 

gedrag relatief milieuonvriendelijk is een cold-prickle ervaren. De resultaten van 

een mediatie-analyse suggereren verder dat dit effect zoals verwacht voortkomt 

uit de implicaties dat milieugedrag heeft voor het zelfbeeld van mensen: hoe 

sterker de positieve implicaties van het milieugedrag voor het zelfbeeld waren, des 

te hoger de perceptie van de omgevingstemperatuur was.   

          Deze resultaten suggereren dat het morele element van milieugedrag van 

belang is in hoe mensen zich voelen over zichzelf: door het vertonen van moreel 

gedrag kan de insula van mensen worden geactiveerd, wat de 

temperatuurbeleving kan beïnvloeden (Hsu, Anen, & Quartz, 2008; Inagaki & 

Eisenberger, 2013). Milieuvriendelijk gedrag kan als intrinsiek belonend worden 

ervaren, omdat dit gedrag positieve implicaties heeft voor het zelfbeeld, wat 

vervolgens zorgt voor een hogere beleving van de omgevingstemperatuur. 

 

Praktische implicaties 

Inspelen op emoties of op beredeneerde overwegingen? 

Beleid en campagnes gericht op het stimuleren van milieuvriendelijk gedrag gaan 

er vaak vanuit dat mensen op basis van beredeneerde overwegingen besluiten om 

al dan niet milieuvriendelijk te handelen. Er wordt bijvoorbeeld benadrukt dat 



 
149 

mensen meer geld kunnen besparen wanneer ze milieuvriendelijk handelen, 

bijvoorbeeld door energie te besparen. Maar milieuvriendelijk gedrag levert vaak 

weinig of zelfs geen besparingen op (Bolderdijk & Steg, 2014; Dogan, Bolderdijk, 

& Steg, 2014). Denk bijvoorbeeld aan het weggooien van glas in de glasbak. Dit 

levert geen besparingen op, terwijl het minder moeite kost om glas thuis in de 

afvalbak te gooien dan om naar de glasbak te lopen om het glas daarin weg te 

gooien. Het onderzoek in dit proefschrift suggereert dat het ook effectief kan zijn 

om te faciliteren of te benadrukken dat milieuvriendelijk gedrag mensen een goed 

gevoel kan geven over zichzelf. De resultaten uit Hoofdstuk 2 laten bijvoorbeeld 

zien dat mensen in hun keuze om zich al dan niet milieuvriendelijk te gedragen 

zich sterker laten leiden door hoe goed ze zich denken te voelen als gevolg van 

dit gedrag, dan door de hoogte van de besparingen die ze kunnen realiseren. Het 

lijkt er daarom op dat zelfs wanneer mensen denken dat milieuvriendelijk gedrag 

weinig besparingen oplevert, ze nog steeds milieuvriendelijk kunnen gaan 

handelen wanneer ze verwachten dat zij zich hier goed over zullen voelen.   

           Hoewel de verwachte positieve emoties een sterke invloed lijken te hebben 

op het milieugedrag van mensen, suggereren de resultaten dat ervaren positieve 

emoties als gevolg van eerdere milieugedragingen (en ook ervaren negatieve 

emoties) niet een even duidelijke motiverende werking hebben op daaropvolgend 

milieugedrag (Hoofdstuk 3). Het lijkt voor het stimuleren van milieuvriendelijk 

gedrag dan ook vooral belangrijk dat mensen verwachten dat zij zich goed zullen 

voelen door milieuvriendelijk gedrag. Dit betekent dat het niet noodzakelijkerwijs 

nodig is om mensen positieve emoties te laten ervaren voordat mensen een 

beslissing gaan nemen om al dan niet milieuvriendelijk te handelen in de nabije 

toekomst. Campagnes kunnen juist inspelen op de verwachte positieve emoties. 

Dit is bijvoorbeeld mogelijk door de positieve gevolgen van toekomstig 

milieuvriendelijk gedrag visueel zichtbaar te maken (e.g. Hsee & Rottenstreich, 

2004), bijvoorbeeld door bloeiende natuur of schone stranden en bossen ten 

gevolge van milieuvriendelijke keuzes te laten zien. Dergelijke visuele stimuli 
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kunnen vooral worden toegepast wanneer er in een campagne aan mensen wordt 

geappelleerd om zich in de toekomst milieuvriendelijk te gedragen. Het is hierbij 

belangrijk dat mensen gaan verwachten zich goed te voelen over milieuvriendelijk 

gedrag doordat mensen geloven dat ze hiermee het juiste doen. Dus de connectie 

tussen de individuele bijdrages van mensen aan een beter milieu en het gebruik 

van visuele stimuli die dit beter milieu laten zien moet duidelijk worden gemaakt 

in de campagne.  

          In toekomstig onderzoek kan worden nagegaan of het versterken van deze 

verwachte positieve emoties in campagnes inderdaad ertoe kan leiden dat mensen 

eerder milieuvriendelijk zullen handelen. Ook is het de vraag welke visuele stimuli 

er vooral voor kunnen zorgen dat mensen verwachten zich goed te voelen 

wanneer ze iets goeds doen voor het milieu, iets wat ook in toekomstig 

onderzoek nader kan worden onderzocht. Het lijkt in ieder geval belangrijk te zijn 

visuele stimuli zodanig te gebruiken dat het voor mensen duidelijk is dat wanneer 

zij het juiste doen door zich milieuvriendelijk te gedragen dit positieve gevolgen 

heeft voor het milieu, waarbij deze gevolgen dus visueel kunnen worden 

weergegeven. 

 

De implicaties van milieugedrag voor het zelfbeeld benadrukken 

De resultaten in Hoofdstuk 3 en 4 duiden erop dat hoe mensen zich voelen als 

gevolg van milieugedrag afhangt van de mate waarin dit gedrag implicaties heeft 

voor het zelfbeeld van mensen. Het morele aspect van milieuvriendelijk gedrag 

lijkt ook een rol te spelen in de mate waarin milieuvriendelijk gedrag invloed heeft 

op het zelfbeeld, wat vervolgens leidt tot een warm-glow gevoel (Hoofdstuk 4).     

          Beleid en campagnes die zich richten op het stimuleren van 

milieuvriendelijk gedrag zijn mogelijk effectiever wanneer ze de implicaties voor 

het zelfbeeld van milieuvriendelijk gedrag meer benadrukken, rekening houdend 

met het morele aspect van milieuvriendelijk gedrag. Een voorbeeld is 

bijvoorbeeld het plaatsen van een poster bij een bushalte waarop staat: “Doordat 
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ik reis met de bus, draag ik bij aan een beter milieu”, een uitspraak die dan van 

toepassing is op de persoon die bij de bushalte aan het wachten is op de bus. Een 

dergelijke poster benadrukt zowel moreel gedrag (een bijdrage leveren aan een 

beter milieu), en maakt ook de implicaties voor het zelfbeeld als gevolg van 

milieuvriendelijk gedrag expliciet, doordat de eigen bijdrage aan een beter milieu 

(door met de bus te gaan) specifiek wordt benadrukt.   

          Het benadrukken van de implicaties van milieuvriendelijk gedrag voor het 

zelfbeeld kan worden gecombineerd met de eerdere suggestie om de verwachte 

positieve emoties van milieuvriendelijk gedrag extra te benadrukken, door de 

positieve gevolgen van milieuvriendelijk gedrag ook visueel weer te geven. 

Hierdoor wordt niet alleen de morele connotatie van milieuvriendelijk gedrag 

benadrukt, wat het zelfbeeld beïnvloedt en emoties oproept, maar kunnen er nog 

sterkere emoties worden opgeroepen door visuele stimuli te gebruiken. In 

toekomstig onderzoek kan worden getest of deze combinatie van zowel het 

visueel benadrukken van de positieve gevolgen van milieuvriendelijk gedrag en 

het benadrukken van de implicaties van dit gedrag voor het zelfbeeld inderdaad 

leidt tot sterkere verwachte positieve emoties, wat vervolgens ertoe kan leiden dat 

mensen zich eerder milieuvriendelijk zullen gaan gedragen.  

 

Milieuvriendelijk gedrag zonder elaboratie faciliteren 

De resultaten in Hoofdstuk 2 suggereren dat wanneer keuzes om 

milieuvriendelijk te handelen zijn gebaseerd op emoties, deze keuzes zowel met 

als zonder elaboratie tot stand kunnen komen. Wanneer deze keuzes op basis van 

beredeneerde overwegingen worden gemaakt, is er daarentegen sprake van een 

beslissingsproces waarin elaboratie nodig is.  

          In veel situaties waarin mensen een keuze moeten maken of ze 

milieuvriendelijk gaan handelen, is een uitgebreide elaboratie niet mogelijk, 

bijvoorbeeld door beperkingen qua tijd of doordat er bij een bepaalde gedraging 

een keuze uit een groot aantal opties moet worden gemaakt waardoor het maken 



 
152 

van een keuze veel cognitieve capaciteit vergt. Dit kan bijvoorbeeld het geval zijn 

wanneer mensen boodschappen doen, dan hebben ze vaak haast (je komt 

bijvoorbeeld net uit het werk en het bezoek komt eraan), terwijl er per 

productcategorie vaak veel keuzes zijn (denk aan het schap met verschillende 

typen eieren). Als in een dergelijke situatie het doel is om mensen te stimuleren 

om de meest milieuvriendelijke keuze te maken, bijvoorbeeld qua keuze voor 

eieren (“product A”), kan het effectief zijn om een beslissing op basis van 

emoties (in plaats van ratio) te faciliteren. Om mensen te stimuleren om te kiezen 

voor het milieuvriendelijke “product A” kan naast dat schap met eieren 

bijvoorbeeld een poster worden opgehangen, waarin niet alleen de 

milieuvriendelijkheid van het product wordt benadrukt, maar vooral hoe goed je 

je kunt voelen wanneer je voor dit product kiest als je eieren koopt. Een dergelijk 

plaatje zou ook op de verpakking kunnen worden geplaatst. Op de poster (of 

verpakking) kunnen bijvoorbeeld kippen die vrij rond lopen in een natuurlijke 

omgeving worden weergegeven (in tegenstelling tot kippen die in een kooi zitten). 

Daarnaast kan er nog een zin als “Bedankt voor het leveren van jouw bijdrage aan 

een beter milieu” worden toegevoegd, om de positieve implicaties voor het 

zelfbeeld te versterken (Hoofdstuk 3 en 4) op een manier die de persoonlijke 

bijdrage aan het doen van iets goeds voor het milieu meteen duidelijk maakt, 

zonder dat daar veel elaboratie voor nodig is.  

          Situaties waarin mensen een besluit nemen om iets al dan niet 

milieuvriendelijks te doen, waarbij er sprake is van beperkingen in de vorm van 

bijvoorbeeld tijd of een overvloed aan keuzeopties, lijken steeds vaker voor te 

komen. Als gevolg daarvan kan de rol van emoties in het stimuleren van 

milieuvriendelijk gedrag steeds belangrijker worden, omdat de keuze om 

milieuvriendelijk te handelen zonder al teveel elaboratie kan worden gemaakt, 

wanneer de keuze is gebaseerd op emoties. 
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Conclusie 

Samenvattend blijkt uit dit proefschrift dat mensen vaak niet zo beredeneerd zijn 

als vaak wordt gedacht in hun besluitvorming om milieuvriendelijk te handelen. 

Deze beslissingen worden ook, en soms zelfs meer, gedreven door emoties. Deze 

emoties worden onder andere opgeroepen doordat milieuvriendelijk gedrag 

implicaties heeft voor het zelfbeeld van mensen. Het ontlenen van een positief 

zelfbeeld als gevolg van milieuvriendelijk handelen kan zulk gedrag intrinsiek 

belonend maken, wat terug te zien is in hoe goed mensen zich voelen over 

zichzelf.  

          De resultaten leveren nieuwe inzichten op voor beleid en campagnes die 

zijn gericht op het stimuleren van milieuvriendelijk gedrag: door het morele 

aspect van milieuvriendelijk gedrag te benadrukken, kunnen de implicaties voor 

het zelfbeeld als gevolg van dit gedrag worden versterkt. Het versterken van deze 

implicaties voor het zelfbeeld is belangrijk, omdat dit invloed heeft op de emoties 

die mensen ervaren met betrekking tot milieugedrag, welke op hun beurt bepalen 

of mensen milieuvriendelijk willen gaan handelen. Samengevat: het milieu lijkt 

mensen dus niet koud te laten. Sterker nog, het doen van iets goeds voor het 

milieu kan mensen zelfs een warm gevoel bezorgen.  
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Tsja, daar lig je dan…in bed met een gebroken voet. Niet echt ideaal als je nog 

maar even te gaan hebt in je PhD. Maar nu kan “iets breken” ook weer van de 

bucket list af. Niet dat dat erop stond. Sterker nog, ik heb nooit een bucket list 

gemaakt. Enfin… Mijn momenteel, op het moment van schrijven, sterke gebrek 

aan koffie zorgt ervoor dat ik even niet gefocust genoeg ben om verder te werken 

aan mijn General Introduction. Gelukkig heeft een proefschrift meerdere secties, 

een mooi moment om aan dit dankwoord te beginnen. Hoewel mijn naam op de 

cover staat, is een proefschrift toch echt een gezamenlijk product, met directe 

maar ook indirecte bijdrages (bijvoorbeeld in de vorm van de nodige 

ontspanning) van vele anderen. Ik ben eigenlijk nooit enorm van het netwerken 

geweest, maar nu ik dit schrijf besef ik me dat ik toch veel mensen hier wil 

noemen en daar neem ik dan ook lekker de ruimte voor, ook al kost het de 

nodige papier. Dus laten we maar meteen beginnen. 

 

Linda – het is ongelooflijk hoe iemand met zo’n drukke agenda haar promovendi 

zo snel kan voorzien van feedback, advies en tips. Het is wel vaker gezegd, maar 

er lijken inderdaad wel meerdere Linda’s te zijn. Ze hebben echter allemaal een 

goed humeur en nemen de tijd voor je. Je deed me vaak inzien dat er vaak meer 

haalbaar was dan ik dacht, het mooiste voorbeeld is denk ik het warm-glow 

paper: een rejection bij een journal, vervolgens indienen bij een veel hoger journal 

en ineens was het daar gepubliceerd! Zoiets had ik denk ik zelf niet durven doen. 

Bedankt voor alles de afgelopen vier jaren: de vele adviezen, gesprekken, het 
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plezier en ook de vrijheid om te onderzoeken waar mijn voornaamste interesses 

liggen (sorry dat ik uiteindelijk niks met values heb gedaan, haha).  

 

Jan Willem (beter bekend als JW) – ik ben denk ik nog nooit zo’n onuitputtelijke 

bron van optimisme tegengekomen. Ik ben toch benieuwd of iemand jou ooit op 

een slecht humeur heeft betrapt, ik denk het niet. Naast de vele tips en adviezen 

die ik de afgelopen vier jaar van je heb gekregen, was jouw positieve insteek vaak 

mede de reden waardoor ik zag waarom een bepaalde studie toch best nuttig was, 

een bepaalde redenatie helemaal niet zo slecht was en dat ik inzag dat er meer 

samenhang zit tussen stukken tekst dat ik eerst dacht. Bedankt dat jouw deur 

altijd open stond en de koffie klaar stond! Niet alleen bij Psychologie, maar ook 

toen je naar Marketing ging.  

 

Ernst, Martijn, Thijs en Wim – toen ik begon te werken bij Psychologie had ik 

niet verwacht zoveel mede NBA-fanatici tegen te komen (Martijn, jij werd er een 

in de tijd dat ik er zat). De vele NBA-avonden, NBA 2k14, uitjes naar de Flames 

en basketbaltrips naar Manchester en Bilbao waren fantastisch. Ernst, je was vier 

jaar lang een fantastische kamergenoot. Met jouw muziek van Moss viel ik in 

slaap, met The Cure (of Katy Perry) werd de werkweek afgesloten en dan was er 

altijd nog de Break Stuff playlist in tijden van frustratie. Het was me een groot 

genoegen! Wim, ik hoop dat de Knicks ooit weer goed zullen worden. Gelukkig 

blijft The Boss altijd goed, op naar het volgende concert en hopelijk verdwalen 

we dan niet weer hopelijk zoals in Nijmegen.  

 

Annemijn, Angela, Berfu, Ellen, Elisabeth, Goda, Janet, Kees (Groen Moet je 

Doen 2013!), Leonie, Marko, Anne, Cobus, Ebru, Madelijne, Marija en Roos – 

jullie zijn/ waren fantastische collega’s! Het activiteitenaanbod buiten werktijd 

was enorm: tennis, basketbal (zowel op kantoor als daar buiten), 

spelletjesavonden, hardlopen, Sinterklaas, award shows, beachvolleybal, borrels, 
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promotie- en verjaardagsfeestjes en dan zijn er natuurlijk ook nog de mooie 

congressen (+ memorabele congresdiners) en de summer school in Aarhus. Mooi 

om te zien dat werk zoveel meer kan zijn dan alleen werk. Met jullie kan het zelfs 

in een bepaalde saaie stad in Duitsland, waar je met z’n allen 45 minuten door de 

stad loopt op zoek naar een kroeg, gezellig worden.  

 

Kai – je was mijn begeleider voor mijn master these bij Psychologie en door jou 

kwam ik in aanraking met het PhD project waar ik de afgelopen vier jaar in heb 

gewerkt. Op het moment dat ik nog wat twijfelde of het project ook echt wat 

voor mij is, stond jij klaar met helder advies waardoor ik een betere beslissing kon 

nemen. Zo ging het destijds met de master these eigenlijk ook. Ik waardeer het 

enorm, bedankt voor alle adviezen de afgelopen jaren! 

 

Mijn collega’s uit het INTEWON project – Frans, Piet, Wouter, Boris, Hannah, 

Christel, Lisje, Arjan, Joel, Ralf, Ad en Henk. Bedankt voor alle waardevolle 

projectmeetings, samenwerkingen, discussies en ook veel nuttige feedback. We 

hebben toch maar mooie vorderingen gemaakt binnen het project. 

 

V-Side – Frenck, Graaff, Kees, Kevin, Pang, Paul, Peters & Seelen. Terwijl ik dit 

schrijf nadert het eerste lustrum alweer, de apotheose van vijf mooie jaren bij 

Veracket en daarbuiten, zoals in Bremen en Gent. Waar het allemaal begon met 

een klein groepje op een toernooi in Amsterdam, werd de groep in ’t Haarhuisje 

en omstreken steeds groter en is het de laatste tijd zelfs wat meer geformaliseerd 

geworden met zelfs polo’s en overhemden. Inmiddels zijn we eindelijk allemaal 

bijna afgestudeerd, dus op naar de volgende vijf jaar V-Side!  

 

Andere Veracket vrienden – Ewout, Niek (/Nike), Sacha. We hebben de 

afgelopen jaren vele uren gemaakt op de tennisbaan, veel wedstrijden gespeeld, 

commissiewerk gedaan, gegamed, geborreld, gegeten, ons vol gevreten met 
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gebakken bananen (ja Nike!), concerten bezocht en natuurlijk ook veel goede 

gesprekken gehad over zowel serieuze zaken als zaken die echt helemaal nergens 

over gingen. Gelukkig is dit in onze post-Veracket tijd gewoon doorgegaan. Ja, 

het was een goede beslissing om bij Veracket te gaan. 

 

Mijn oud-studiegenoten van economie – Erwin, Michiel, Niels, Richard. Jullie 

ken ik al wat langer, aangezien het alweer 11 jaar geleden is dat ik begon met 

studeren. Ongelooflijk… Om wat mooie momenten terug te halen: 1. Een half 

jaar lang de maandagavonden, en vaak ook nachten, waarop er een 

marketingopdracht voor Advanced Market Research af moest worden gemaakt. 

Dit in combinatie met een Italia pizza. Die kilo’s zitten er nog steeds aan. 2. Een 

AVV vak waar ik nu nog steeds niks van zou begrijpen (nogmaals bedankt 

Richard). 3. Vele vakantietrips waaronder die naar Boedapest, Valencia, Berlijn en 

Dublin. Mooi dat we elkaar na al die jaren nog steeds regelmatig zien!  

 

We gaan nog wat verder terug in de tijd en dan komen we terecht in Dokkum – 

Arie, Goud en Folkert. Jullie ken ik natuurlijk al heel lang, man wat worden we 

oud. Het begon allemaal in de klas bij Ter Steege (kent u die nog?) en inmiddels 

wonen we toch redelijk verspreid: Groningen, Andel en Mainz. De trips naar 

onder meer New York, Rome en Londen zal ik nooit vergeten. Arie & Folkert, 

dat geldt ook voor de avonden in De Posthoorn met standaard 2x Duvel en 1 

warme chocolademelk met slagroom. Ik ben benieuwd of Sake dat nog weet als 

we daar nu binnen lopen. Goud, onder de vele concerten die we hebben gezien 

waren er toch meerdere om in te lijsten zoals The Boss, Rolling Stones (in Rome 

nog wel) en Foo Fighters. Hopelijk pakken we nog veel mooie optredens mee. 

 

Terug naar het heden. Mieke, ik ken je eigenlijk pas iets meer dan twee maanden 

maar die vlogen wel voorbij en dat terwijl ik bijna al die tijd in het gips zit. Veel 

mensen vroegen me de afgelopen weken hoe ik ineens in zo’n (schrijf)flow 
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terecht ben gekomen. Nou, het was niet dat gips dat magische krachten had. Ik 

heb het nooit hardop gezegd, maar volgens mij komt het gewoon door jou. Dat 

weet ik eigenlijk wel zeker. Sinds ik jou ken is het alsof ik ineens eindeloze 

inspiratie heb voor alles. Ik ken nu zelfs een woord Japans door jou. En natuurlijk 

helpt jouw fantastische chococake ook mee. Tya ;)  

 

Mijn ouders en zusje – jullie hebben er altijd voor gezorgd dat ik minimale zorgen 

heb in het leven. Zo ook de laatste weken waarin ik veel in Dokkum ben geweest. 

Jullie goede zorgen hebben er mede toe geleid dat ik nu kan doen wat ik doe en 

ben wie ik ben. Ja, en dit boekje is dus waar ik de afgelopen tijd veelal mee bezig 

ben geweest. Marilène, bedankt voor alle fun, potjes op de Wii (van Mario Kart 

tot het frustrerende maar verslavende golf), Monopoly en alle momenten om te 

lachen (Kip. Het meest veelzijdige stukje vlees. Vis! Euhh…Kip!). Mooi om te 

zien dat je nu op het Dockinga dezelfde fasen doorloopt als ik destijds. Je bent 

het allerliefste zusje dat iemand kan hebben!  

 

Nog een paar wijze levenslessen die ik de afgelopen vier jaar heb meegekregen: 

• “Als je een dag vrij kunt nemen, altijd doen!” (Bolderdijk, 2011, 2012,  

    2013, 2014) 

• “Je wint beleving, geluk! (Noppers, 2013; de exacte context ben ik helaas  

   vergeten, maar dit heeft lang op ons whiteboard gestaan) 

• Als het schrijven niet wil, blijf dan niet doelloos naar je scherm staren 

        terwijl je af en toe wat zinnen typt om ze vervolgens weer te  

        verwijderen. Ga naar huis, loop even naar buiten, ga koffie halen, doe  

        in ieder geval wat anders (KLI Introduction Course, 2011). 

• Als je in je eerste werkweek naar een promotiefeest gaat waar al je  

        collega’s tot 4.00u blijven, begin dan niet de volgende dag gewoon om  

        9.00u.  
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Tot slot: ik heb altijd tegen Ernst gezegd dat ik het woord enigma in mijn 

proefschrift zou gebruiken. Het is echt een enigma waarom dat nog niet was 

gelukt tot op dit punt. Zo, nu staat het er zelfs 2x in. 

 

Update 6 september 2015: en toen waren we ineens 10 maanden verder. Time flies 

when you’re having fun. Of wanneer je je proefschrift afrondt (niet dat deze 

laatste twee zinnen wederzijds uitsluitend zijn). Allerlei zaken die je kan breken 

zorgen er toch niet echt voor dat je je proefschrift sneller gaat afronden. Arie, 

Ewout, Goud, Pang, Paul, Nike, Berfu en Martijn: jullie nog in het bijzonder 

bedankt voor met name de eerste maanden van 2015! Met al jullie steun en 

adviezen ging het allemaal toch een stuk makkelijker. Josefine en Daniel, ik kende 

jullie nog niet toen ik dit dankwoord in eerste instantie schreef, maar maak er een 

mooie PhD periode van (wat zeker gaat lukken in deze groep) en blijf vooral 

goed oefenen met die basketbal op mijn oude kantoor. Elisabeth, wat een mooie 

cover heb je gemaakt, super! En tot slot nog een speciaal bedankje voor mijn 

paranimfen Ernst en Berfu, we gaan er een mooie dag van maken over iets meer 

dan twee maanden! Laat ik nu maar eindigen zoals ik dit stuk begon:  
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