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Abstract
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To combat anthropogenic climate change, greenhouse gas emissions need to be reduced.
Though one person’s actions cannot turn the tide, so to say, the combined effort of many
individuals can. To this end, numerous studies have investigated theoretically supported
motivations – for example financial, environmental, hedonistic, moral, or normative motivations
– underlying pro-environmental behaviours. To understand the causal relationship between
these motivations and behaviours, studies tend to look at how such variables are associated
across individuals. In observational studies, it is not easy to infer whether associations indicate
a causal process or emerge from confounding pathways. This implies that positive associations
between motivations and behaviour in an observational study do not necessarily imply that
increasing individuals’ motivations will increase pro-environmental behaviour.

This thesis presents and discusses studies that investigated associations between motivations
and intentions to engage in pro-environmental behaviour using two different research designs
– observational and experimental – and by looking at inter- and intraindividual variation in
observational data. Papers I-III reveal that in data from observational designs, associations
between motivations and intentions differ contingent on whether one uses an inter- or
intraindividual approach to variation. Concretely, while financial and normative motivations
were not predictive of variation in intentions between individuals, they were predictive of
variation in intentions within individuals. That is, those with stronger financial and normative
motivations compared to others did not have stronger intentions, per se, yet, when an individual
reported a stronger financial or normative motivation for a specific behaviour compared to
other behaviours, they tended to have stronger intentions towards the behaviour. In Paper III,
an experimental manipulation that raised environmental motivations was not found to raise
intentions. Overall, when associations are investigated in a way that is more closely aligned
with the theoretically proposed mechanism (i.e., causal processes occurring within individuals),
there seems more support for the motivational hypotheses predicted by theories.
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Introduction 

Problems in paradise 
Imagine a world where seaside cities are inundated, coastal regions are bat-
tered by tropical storms and the spread of vector-borne diseases like malaria 
is increased dramatically. Scorching hot summers, extreme rainfall and 
droughts are no longer rare, but common occurrences, unleashing waterborne 
illnesses, devastating landslides, and massive forest fires. However dystopian 
this may seem; it might very well be the not-to-distant future for our planet. 
 
Substantial reductions in emissions of CO2 and other greenhouse gases could 
limit the effects of climate change, but time is running out (IPCC, 2022). 
While technological innovations are likely to dampen emissions and impacts 
of climate change and will be part of the solution towards a sustainable future, 
changes in human behaviours, lifestyles and decision-making are crucial for 
reducing emissions in the short run (Dietz et al., 2009; van Sluisveld et al., 
2016)1. 
 
The recent energy crisis emerging in Europe offers a good example of the need 
for individual behaviour change. Following international tensions, European 
citizens are urged to help reduce reliance on natural gas, for example by re-
ducing heating (IEA, 2022). This is a simple behaviour in terms of required 
actions, knowledge and effort needed to maintain it, assuming there are no 
structural barriers – such as that a household has control over their heating 
system. Besides situational conditions, whether an individual decides to turn 
down the heat is affected by motivating (or demotivating) factors, for exam-
ple, people’s expectations on whether they will save significant amounts of 
money, whether doing so will benefit the environment, whether it affects their 
levels of comfort or life-quality, whether there is social pressure to do so and 
whether they feel a moral obligation towards society or future generations. 
These motivations are plausible antecedents to turning down one’s thermostat 
and other energy-saving or pro-environmental behaviours. For each, we can 

                               
1 Examples of acts that result in reduced emissions, if enough individuals perform them, are: 
improving home insulation (weatherization-related actions), carpooling, driving style changes, 
or living car-free (transportation-related behaviours), reducing laundry temperatures, turning 
off apparatus on stand-by and adopting plant-based diets (Dietz et al., 2009; Gardner & Stern, 
2008; Ivanova et al., 2020; Lacroix, 2018; Wynes & Nicholas, 2017). 
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ask: does changing this motivation affect people’s (intentions towards) a be-
haviour? 
 
Whether and why people are motivated to engage in certain behaviours, and 
whether this leads them to perform these behaviours, has been researched by 
social scientists for decades (e.g., Bamberg & Möser, 2007; Hines et al., 
1987). A wide range of studies has investigated which variables explain pro-
environmental behaviours, PEBs for short, by examining associations be-
tween such determinants and behaviour (Osbaldiston, 2013). Several psycho-
logical models and theories have been used in this endeavour, some of which 
I will discuss in more detail later. For now, take the Theory of Reasoned Ac-
tion (Fishbein & Ajzen, 1975), which proposes that a person’s intention to 
engage in a behaviour is what causes that behaviour – as most of us would 
expect. Furthermore, the theory suggests that intentions are affected by a per-
son’s attitudes – the degree of favourable or unfavourable evaluation of a be-
haviour – and the person’s subjective norms – the perception of whether others 
want one to do the behaviour. If a person has a positive attitude towards juicy 
red meat, their intention might be to stick to steak. But if this person encoun-
ters a reason to believe that red meat is bad for their health, they might lower 
their positive attitude towards meat. According to the theory, and perhaps 
common sense, if a person’s attitude decreases, intention decreases, and be-
haviour follows; the person reduces their red meat consumption. As another 
example, say an individual hears from their friends and colleagues that they 
have all lowered their thermostat by one degree. This person’s perception of 
descriptive norms – what others do – might be shifted towards believing that 
most people are adjusting their heating. As a response, this individual might 
follow suit: they turn down the heat. 
 
These examples illustrate two important aspects of psychological theories like 
the one above: first, processes occur at the level of an individual – if one per-
son’s attitudes become more positive, their intention is increased, not anyone 
else’s – as in most psychological theories (Curran & Bauer, 2011). Second, 
these processes are causal – if attitudes become more positive, they cause an 
increase in intention (Fishbein & Ajzen, 2011). Though it is widespread 
knowledge that correlation does not imply causation, observational studies 
based on cross-sectional data are often used as support for causal relationships 
in cognitive theories of behaviour (Weinstein, 2007). Observational studies 
moreover often focus on differences between individuals, that is, using be-
tween-subject or interindividual variation, rather than focusing on processes 
occurring within individuals. This approach – analyses of interindividual var-
iation in cross-sectional data – is not inherently wrong; it will tell us whether 
there is an association between individual differences in determinants and be-
haviour or intention in a specific population. But it is easy to misinterpret 
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associations emerging from observational designs as proof of causality, and 
correlations measured between individuals as indicative of processes occur-
ring within individuals.  
 
Even if most social scientists are aware, in principle, of the limits of different 
approaches, it is not a given that this theoretical insight is automatically car-
ried over into the pragmatic interpretation of study results. Some authors avoid 
using the term causality or related concepts (e.g., affect, impact on) even 
though they mean to investigate causality, leaving it to the reader to make 
these interpretations (Grosz et al., 2020; Rohrer, 2018). This is a wide-spread 
practice that occurs in a range of scientific contributions to the field. For ex-
ample, a paper by Thormann and Wicker “advance[s] the following research 
question: What factors affect the pro-environmental behavior of voluntary 
sport club members? This research question is answered using data from a 
nationwide online survey [emphasis added] of active, adult sport club mem-
bers” (2021 p. 29). The point here is not to question the quality of this specific 
example, but to illustrate that, though many studies are based on observational 
designs, they often aim to investigate causal claims.  
 
In sum, there is an important role to play for social scientists in the PEB-do-
main, that of providing policymakers with insights for behaviour-change in-
terventions. This implies that causality ought to be high on the agenda, and 
that we need to communicate clearly what insights we can, and cannot, gain 
with certain approaches. To emphasize that this latter point is not trivial, the 
current thesis sets out to investigate associations between motivations and in-
tentions to engage in PEBs, and to compare how conclusions can differ, de-
pending on whether different approaches to data are used. 

 
In the continuation of this chapter, I present psychological theories underlying 
Papers I-III, as well as explanations for why different research designs and 
approaches to data can result in different conclusions. The next chapter pre-
sents the Aim of the thesis, followed by summaries of the three papers. After 
that, the General Discussion examines the papers’ findings, touching moreo-
ver on limitations, implications, and future directions.  

Theories in the PEB domain 
This section discusses theories which were the basis for Papers I-III: the The-
ory of Reasoned Action (Fishbein & Ajzen, 1975), the Theory of Planned Be-
haviour (Ajzen, 1991, 2011), and the Norm Activation Model (Schwartz, 
1977). I describe the first two theories in greater detail, including critiques and 
limitations discussed in the literature, and present the latter more briefly, after 
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which I review empirical literature that have applied aspects of these theoret-
ical frameworks or can be seen as testing its claims.  

Reasoned Action and Planned Behaviour  
The Theory of Reasoned Action (TRA) and the Theory of Planned Behaviour 
(TPB) assume that human behaviour follows from pieces of information, or 
‘beliefs’, that people have about a specific behaviour. The term `reasoned´ 
does not imply that people consciously deliberate their every move, but that 
“people’s behavioral intentions are assumed to follow in a reasonable, con-
sistent, and often automatic fashion from their beliefs about performing the 
behavior.” (Fishbein & Ajzen, 2011 p. 24). The approach identifies three types 
of belief, of which the first two are included in the TRA, and all three in the 
TPB (Figure 1). Behavioural beliefs are beliefs about the positive or negative 
consequences of performing a behaviour. Normative beliefs concern beliefs 
that important others would approve (or not) of performing a behaviour. Con-
trol beliefs relate to beliefs concerning whether situational factors facilitate or 
impede performance of a behaviour. For example, I may have a behavioural 
belief that bicycling to work rather than taking the bus yields monetary sav-
ings, a normative belief that my family approves of this and a control belief 
that I have a bike at my disposal, currently gathering dust. The sum of (salient) 
behavioural beliefs a person holds determines whether they have a positive or 
negative overall evaluation towards performing a behaviour, their attitude. 
The sum of normative beliefs determines the level of social pressure to engage 
in a behaviour a person perceives, their perceived subjective norms (some-
times referred to as subjective norms, social norms or perceived norms). The 
sum of control beliefs determines whether people perceive the behaviour to be 
under their control, their perceived behaviour control (abbreviated to PBC).  
 
Behaviour is assumed to be preceded by behavioural intention, a person’s in-
clination to perform an action (Fishbein & Ajzen, 2011). The TRA assumes 
that intentions are determined by attitudes and perceived subjective norms, 
while the TPB adds a link between PBC and intentions, as well as between 
PBC and actual behaviour (Figure 1). The links between these constructs are 
assumed to be causal, and operate within individuals; in the authors’ own 
words, relationships between the theory’s constructs vary “with the kind of 
behavior that is being predicted, with the conditions under which the behavior 
is to be performed, and with the person [emphasis added] who is to perform 
the behavior.” (Fishbein & Ajzen, 1975, p. 303).  

 



 
 
 

 15

 
Figure 1: The Theory of Reasoned Action and, in grey, the added components from 
the Theory of Planned Behaviour (adapted from Fishbein & Ajzen, 2011). 

Expect to believe 
The proposed beliefs – behavioural, normative and control - are constructed 
in accordance with expectancy-value theory. Expectancy-value theory, as it is 
used in the TRA and TPB, suggests that people hold subjective probabilities 
concerning whether a behaviour evokes certain outcomes (Fishbein & Ajzen, 
1975). For example, I might associate biking to work with a set of outcomes: 
health improvement, monetary saving, being sweaty and feeling elated. Each 
of these outcomes has a ‘strength’, my perception of the probability that the 
behaviour will lead to this outcome, a perception which is not necessarily 
identical to objective probabilities (Fishbein & Ajzen, 2011).  
 
Each outcome belief is accompanied by an evaluation of the outcome. For 
example, I evaluate saving money as a quite good outcome, but being sweaty 
as bad – at least, in the context of commuting to work. Beliefs are the product 
of the expected outcome probability times the evaluation. In other words, be-
lief expectancies of outcomes are weighted by evaluations. This expectancy-
value formulation suggests that beliefs concerning deliberate behaviours are 
multiplicative in nature; a behaviour is only affected by a belief if performing 
that behaviour is both expected to lead to certain outcomes and these outcomes 
are valued. If either of these components approaches zero – for example the 
probability that bicycling results in sweat is zero because I only go downhill 
– the impact of the entire belief is close to zero.  

Expanding the theory 
Over decades, a range of extensions to the theories have been proposed. Ajzen 
and Fishbein (2011) posited that valid measures of attitudes, perceived norms 
and perceived behaviour control should account for most of the meaningful 
variance in intentions – the so-called sufficiency assumption. That is, they hy-
pothesized that other factors could influence behavioural intention, but only 
via one of the three major predictive components. They moreover suggested 
that five criteria ought to be met before the sufficiency assumption is consid-
ered refuted, and a new concept is added to the theoretical framework. First, 
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the variable needs to conform to the principle of compatibility; that is, it needs 
to be definable as behaviour-specific (e.g., attitude towards cycling to work, 
perceived norms for investing in solar panels). Second, the variable should be 
a plausible causal factor (e.g., positive cycling attitudes cause intention to cy-
cle to work). Third, the added concept should be independent of the current 
components. Fourth, it should be a concept that applies to, if not all, then at 
least a wide range of behaviours studied by social scientists. Last, the variable 
should improve prediction of intentions beyond the current components.  
 
The TPB is a result of adding a component to the TRA, namely the concept of 
perceived behavioural control. Another addition was to expand the concept of 
subjective norms by including not just injunctive norms – what we think oth-
ers think we ought to do – but also descriptive norms – what we think others 
really do (Cialdini et al., 1990; Fishbein & Ajzen, 2011). 
 
In the same line, moral norms – what we feel we have a moral obligation to-
wards doing – has been proposed as an additional construct (e.g., Manstead, 
2000). According to Ajzen and Fishbein (2011), moral norms might not be 
meaningful for all behaviours, and should therefore not be considered a per-
manent addition to the theory, though in case of certain behaviours, they may 
be a useful supplement to the social-norm construct. Furthermore, personal 
norms – what we think we ought to do, as opposed to what others think – has 
been proposed as an addition, but this construct, when measured with ques-
tions such as ‘do you think you ought to…’ is very similar to the concept of 
intention (Fishbein & Ajzen, 2011). It should be noted that this distinction 
between moral and personal norms is usually not made in the literature; most 
studies talk about moral and personal norm as similar or identical concepts. 
For example, Schwartz (1977) wrote that “personal norms are experienced as 
feelings of moral obligation” (p. 227). Schwartz’ theory, based on this con-
cept, will be discussed later.  

Critiques and Commentaries 
A complete discussion of critiques of the theory and potential rebuttals of such 
critiques is beyond the scope of this chapter. Instead, I mention a few that are 
important as background to this thesis. A more elaborate set of critiques, as 
well as replies, can be found in an editorial by Sniehotta et al. (2014) and 
responses (e.g., Ajzen, 2015; Conner, 2015; Hagger, 2015; Ogden, 2015; 
Trafimow, 2015) and in critical reflections or suggested improvements else-
where (e.g., Conner et al., 2013; Ogden, 2003). 
 
Ogden (2003) argues that studies applying theories like the TRA and TPB tend to 
fail to fully support the model. For example, studies often find that subjective 
norms are weak predictors of intentions (Armitage & Conner, 2001). In such cases 
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“explanations are offered that function as caveats perpetuating the belief that the 
models have been verified. All data can be used to indicate the strength of a social 
cognition model, but it would appear that no data can be collected to show that it 
is wrong.” (Ogden, 2003 p. 425). To test the causal relationships claimed by the-
ories like the TRA and TPB, conducting experiments, rather than studies based 
on observational designs, should be the preferred strategy (Sutton, 2003; 
Weinstein, 2007). Yet, most research that utilises the TRA or TPB is observa-
tional in nature (Conner, 2015; Trafimow, 2015). There are a few studies using 
experimental designs to test the theories’ causal assumptions, and those studies 
have not always aligned with the hypotheses posited by the theory, according to 
Sniehotta et al. (2014). For example, Sniehotta (2009) found that changing behav-
ioural and normative beliefs led to increased attitudes and subjective norms re-
spectively, which affected intentions, but not behaviour (similar results were 
found in Chatzisarantis & Hagger, 2005).  
 
Ajzen (2015) instead argued that, at least when it comes to experimental 
intervention studies, many such studies have taken a rather careless approach 
to creating TPB-based interventions, which may result in unsurprisingly 
lacklustre results, such as no effects of intentions on behaviour. Such studies 
should not be taken as a rebuttal of the theory (Ajzen, 2015). Trafimow 
(2015) proposed that there are in fact experimental studies that support the 
theory, partially. For example, Trafimow and Fishbein (1994a, 1994b) show 
that manipulating subjective norms respectively attitudes can affect inten-
tions (see also the meta-analysis by Sheeran et al., 2016). Moreover, when 
imperfect correlations exist between every arch in the theory, it should come 
as no surprise that medium effects of an intervention on attitudes or the like 
result in small effects on intention, and even smaller – hardly detectable – 
changes in behaviour (Ajzen, 2015). That a few experimental zero-effect 
findings do not refute researchers’ conviction that intentions causally affect 
behaviour, at least to some extent, might moreover be due to a strong prior 
belief in this relationship, which means it requires strong evidence to refute 
it (Trafimow, 2015).  
 
Not necessarily a critique, but an underexplored aspect of the TRA and TPB 
is the role played by beliefs (e.g., behavioural, normative, control) and their 
relationship to intentions. Almost four decades ago, Liska (1984) suggested 
that other configurations of relationships between the TRA’s constructs might 
be possible, for example a direct effect between beliefs and intentions. Yet 
few studies have investigated the TRA or TPB on the level of specific beliefs 
(though for an exception, see for example de Leeuw et al., 2015). Some ex-
perimental studies that aimed to change attitudes (or subjective norms or PBC) 
have done so via beliefs (e.g., Sniehotta, 2009). This highlights the practical 
use of knowing more about effects at the belief-level; if one wants to run 
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successful interventions, it is important to know what beliefs play a role in the 
process of forming people’s intentions and behaviour.  

 
While the three major predictive components of the TPB can account for con-
siderable amounts of variance in intention, studies have shown that past be-
haviour tends to capture additional variance, which suggests that there may be 
other mechanisms that play a role in intention-formation. Two such factors are 
anticipated affect (Conner et al., 2013; Rivis et al., 2009) and self-identity 
(Vesely et al., 2021; Whitmarsh & Neill, 2010) though the jury is out on 
whether to formally include these in the TPB framework (Fishbein & Ajzen, 
2011). Additionally, it has been suggested that behaviour is determined by 
situational and habitual factors, as much as intentional processes (Klöckner & 
Blöbaum, 2010). If we are to understand some behaviours, we may need to 
complement the study of intentional processes with measurements of habits 
(Linder et al., 2022; Steg & Vlek, 2009) and objective situational constraints 
(Klöckner & Blöbaum, 2010). If a behaviour, that is mostly driven by non-
intentional processes, is measured only with a TPB-survey, the data runs the 
risk of reflecting cognitions that are generated on the spot, rather than reveal-
ing an existing state of mind (Ogden, 2003).  

Norm Activation Model 
Performing PEBs is often seen as beneficial to an individual in one way or 
another – for example, biking to work is good for one’s health or wallet. But 
besides ‘selfish’ gains, PEBs tend to have an altruistic side – for example, 
biking to work improves quality of the air that we all share – a side which may 
be stronger than the utility-maximising assumptions underlying theories like 
the TRA and TPB (Thøgersen, 1996). The Norm Activation Model (NAM: 
Schwartz, 1977), was originally developed to explain pro-social behaviours, 
but has been successfully applied to the PEB-domain (e.g., Hunecke et al., 
2001, see also meta-analysis by Klöckner, 2013). In this model, people’s be-
haviour patterns are determined by personal norms, which are feelings of 
moral obligations people consider they ought to uphold, or “self-expectations 
for specific action in particular situations … constructed by the individual” 
(Schwartz, 1977 p. 227). Personal norms are not always active but can become 
a salient influence on behaviour when the norm is ‘activated’. This happens 
when an individual becomes aware that performing a behaviour (or not) is 
needed, that the behaviour has specific consequences, when the individual 
feels responsible for performing the behaviour and considers themselves able 
to do it (Schwartz & Howard, 1981). 
 
Recently, de Groot and Steg investigated the order of these aspects (2009; see 
also Steg & de Groot, 2010), concluding that individuals should first be aware 
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of their behaviour’s consequences before the feeling of responsibility comes 
to play, which then activates personal norms, ultimately resulting in a certain 
behaviour (Figure 2). Studies have suggested that the relationship between 
personal norms and behaviour is mediated by intentions, that is, with increased 
personal norms, people’s intentions tend to increase (Onwezen et al., 2013; 
Steg & de Groot, 2010).  
 
Though there are applications of the NAM in which non-moral aspects such 
as perceived control and other consequences of behaviour – similar to beliefs 
in the TPB – are considered (e.g., as in Klöckner & Matthies, 2004), many 
interpretations of the NAM in PEB-literature focus on the moral process alone. 
The most important distinction between the NAM and the TPB then, is that 
the NAM focuses more on the personal or moral aspect of performing a be-
haviour, while the TPB focuses on expected consequences of behaviour, ex-
ternal normative influences as well as perceived control and constraint factors.  
 

 
Figure 2: The mediator model of the Norm Activation Model (adapted from de Groot 
& Steg, 2009).  

Empirical support 

What evidence exists for these theories?  
Observational studies across a range of behaviours have shown that TPB con-
structs are correlated in accordance with the theory’s proposed causal relations 
(see meta-analyses Armitage & Conner, 2001; Rivis et al., 2009; Rivis & 
Sheeran, 2003). Many studies using the TPB or like models focus on specific 
types or domains of behaviour, such as health-related behaviours (e.g., 
McEachan et al., 2011), dieting (e.g., McDermott et al., 2015), alcohol con-
sumption (e.g., Cooke et al., 2016) and pro-environmental behaviour 
(Bamberg & Möser, 2007; Carrus et al., 2021; Klöckner, 2013; Morren & 
Grinstein, 2016, 2021; Schwenk & Möser, 2009). In the PEB-domain it is not 
uncommon that meta-analyses combine findings from studies using the TPB, 
NAM and other theoretical frameworks, or that studies propose integrated 
models based on a mixture of these theories (e.g., Bamberg et al., 2007; Chan 
& Bishop, 2013; de Leeuw et al., 2015; Kaiser, 2006; Onwezen et al., 2013).  
 
For example, in a meta-analysis, Bamberg and Möser (2007) tested an inte-
grated model including components of the TPB and the NAM. Conditional on 
this model, they found that intention mediated the effect of cognitive variables 
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such as attitudes, subjective and moral norms, on pro-environmental behav-
iour. In their model, intention is predicted by attitudes, PBC and moral norms, 
while subjective norms are ascribed a more indirect role, as indicators for in-
dividuals to ‘know’ whether a behaviour is, for example, morally appropriate 
(moral norms), or has utility (attitudes). Klöckner (2013) likewise used an in-
tegrated ‘comprehensive action determination model’ (CADM, see also 
Klöckner & Blöbaum, 2010), combining components of the TPB, NAM and 
the Value Belief Norm model (Stern, 2000), while adding the construct of 
habits to the mix. Contingent on their model, intentions, PBC and past behav-
iour predicted behaviour, while intentions were predicted by attitudes, per-
sonal (moral) norms, social norms and PBC. Investigating the normative con-
cepts of the TPB and NAM, Niemiec et al. (2020) meta-analysed effects of 
norms – descriptive, injunctive and personal – on intentions. They found that 
personal and descriptive norms often had larger capacity to explain variance 
in intentions, a conclusion that resonates with a two-decade earlier meta-anal-
ysis by Armitage and Connor (2001), who suggested that the subjective (in-
junctive) norm construct generally is the weakest predictor of intentions.  
 
One red thread through most literature using theoretical models like the TPB 
in the PEB-domain is that they tend to be observational in nature (Osbaldiston, 
2013), and are usually described as an attempt to explain variance in PEBs or 
intentions with theoretically proposed constructs. The observational nature of 
these studies means it can be hard to draw causal conclusions; as Sheeran et 
al. put it: “How well a target predicts health behavior does not indicate how 
much change in behavior accrues from engaging that target” (Sheeran, Klein, 
et al., 2016, p. 586). Indeed, these authors found that there was a poor match 
between associations from observational designs compared to those from ex-
perimental designs. That said, Webb and Sheeran (2006) found that, across 47 
experimental studies, interventions which had medium to large effects on in-
tentions, had small to medium effects on behaviour. Most behaviours included 
in these studies were health related. The type of intervention varied, with most 
studies providing participants with information concerning the target behav-
iour and outcome – interpretable as ‘behavioural beliefs’ – or increasing skills 
or providing risk awareness material. Rhodes and Dickau (2012), who took a 
similar approach but focussed on physical activity-related behaviour, found 
that across 11 studies the relationship between intention and behaviour was 
weak. Finally, a meta-analysis on studies where attitudes, subjective norms or 
self-efficacy for health-related behaviours were manipulated found that these 
manipulations led to medium-sized changes in intention and small to medium-
sized changes in behaviour (Sheeran et al., 2016).  
 
Overall, there is support for the ability of the TPB and NAM, in isolation and 
combined, to predict pro-environmental intentions, that is, people’s PEB-
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intentions are predicted by their attitudes, norms and perceived control con-
cerning a PEB. Moreover, there is evidence supporting the TPB’s causal 
claims, that is, that attitudes (respectively norms and PBC) causally affect in-
tentions, though most of the latter literature comes from health psychology. 
Though there are indications that the normative aspect – particularly injunc-
tive norms – constitutes a weaker predictor compared to attitudes and PBC, a 
meta-analysis on experimental data (Sheeran et al., 2016) found equal causal 
contributions of attitudes, norms and TPB to intentions. 

What evidence emerges from PEB intervention studies? 
In the PEB-domain, experimental studies often focus on interventions or ma-
nipulations aimed at encouraging PEBs without directly relating these inter-
ventions to a theoretical model like the TPB (Osbaldiston, 2013). Yet these 
interventions can often be mapped onto specific constructs of the TPB or the 
TRA, particularly behavioural and normative beliefs. Osbaldiston and Schott 
(2012) analysed 253 experimental treatments from 87 published reports where 
‘social modelling’ interventions were interpreted as affecting the subjective 
norm construct by changing normative beliefs, ‘making it easy’ interventions 
were seen as dependent on PBC, and ‘justifications’ – so-called why-to or 
declarative information – and cognitive dissonance as affecting attitudes via 
behavioural beliefs (Osbaldiston, 2013). These interventions influenced ob-
served behaviour (Osbaldiston & Schott, 2012), though not all as effectively; 
cognitive dissonance and social modelling interventions were among the most 
effective treatments, while justifications and ‘making it easy’ interventions 
were less effective. Bergquist et al. (2019) meta-analysed 91 field-experi-
mental studies focusing on the effect of social norm interventions – interpret-
able as interventions affecting one’s perceived subjective norm– on PEBs, 
finding a positive main effect. Maki et al. (2016) found, across 22 intervention 
studies, that financial incentive interventions – possibly affecting behavioural 
beliefs about expected (financial) outcomes of a behaviour – had small to me-
dium effects on behaviour in the desired direction while the trial was ongoing, 
and even after trials were discontinued.  
 
While the above examples of meta-analyses did not focus on specific PEBs, 
most intervention studies do focus on only a single or a select few PEBs. Meta-
analyses of subdomains of PEBs show similar findings. For example, across 
70 interventions on household recycling, Varotto and Spagnolli (2017) found 
that, among others, social modelling was an effective technique to increase 
households’ recycling behaviour; social modelling involved passing infor-
mation via demonstration or via a ‘model’ indicating they personally engaged 
in the behaviour. Such social examples could affect an individual’s descriptive 
norms. Other interventions, such as prompts and information, feedback, com-
mitment plans, and incentives – usually monetary rewards – were also found 
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to be effective, though to lesser extents. A review by Andor and Fels (2018) 
found that social comparison interventions – giving information about one’s 
energy consumption in relation to the consumption of comparable others – 
were effective in reducing energy consumption of private households. Nisa et 
al. (2017) investigated studies focusing on pro-environmental hotel behaviour 
– predominantly towel re-use – and found across 13 studies that social norm 
interventions – messages with descriptive normative content – showed posi-
tive effects on promoting towel reuse. Abrahamse and Steg (2013) found, 
across 29 studies, that social influence approaches – social norms, social learn-
ing, social comparison – induced resource conservation behaviour. In Delmas 
et al. (2013) information-based strategies were found, across 156 field trials, 
to increase energy savings, with personalised audits being more effective than 
peer comparison feedback, while pecuniary incentives and feedback back-
fired; they led to increased consumption (see Buckley, 2020 for a similar 
conclusion). 
 
Though most of the above meta-analyses did not claim to investigate the TPB 
or like theories, many interventions can be mapped to one or more of its the-
oretical constructs. For example, monetary incentives could affect one of 
many beliefs that shapes people’s attitudes concerning a PEB. Likewise, en-
vironmental, health or wellbeing information can affect behavioural beliefs. 
Social comparison interventions may affect a person’s perceived descriptive 
or injunctive norms. It should be noted that the mapping of interventions onto 
theoretical constructs is done post hoc, as most intervention studies are not 
direct tests of theoretical models, and few focus on exploring the mechanisms 
with which interventions affect behaviour (Abrahamse & Steg, 2013). 
 
In sum, the literature on PEB interventions provides evidence in favour of a 
varied set of interventions that may affect PEBs or intentions. Though there 
are few intervention studies that explicitly inspect the cognitive process oc-
curring before behaviour-change, many interventions can be hypothesized to 
affect behavioural, normative or control beliefs feeding into attitudes, subjec-
tive norms or PBC. Normative messages are often effective, while support for 
other interventions is more ambiguous; environmental messages are found to 
have effects on some behaviours (Asensio & Delmas, 2015) but not others 
(Nisa et al., 2017), while the jury is out on the effectiveness of financial or 
monetary incentives (e.g., Delmas et al., 2013; Maki et al., 2016), though these 
meta-analyses did not necessarily compare the same types of PEBs. The take-
home message is that there is reason to suspect that interventions of normative, 
environmental, financial, wellbeing or moral content can have an impact on 
engagement in certain PEBs, though these effects can differ per PEB, and 
probably per target group, while not a lot is known about the mechanisms via 
which these interventions operate. 
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Different approaches, different results 

Example: Does haste make waste? 
Many studies in the PEB-domain aim to understand how determinants to be-
haviour relate to intention or actual behaviour, or in other words, how one 
affects the other. Depending on the approach, analyses can yield different es-
timates to these relationships. The following example presents an easy-to-re-
late to illustration of another setting in which different approaches can yield 
different estimated associations. Suppose four researchers are interested in the 
relationship between typing speed and accuracy (inspired by examples from 
Boker & Martin, 2018)2. They all have access to a randomly selected sample 
of individuals from a population of interest. The first researcher wonders 
whether people who type faster are more or less accurate, compared to people 
who type slower. She selects 100 participants and has them do a typing-test. 
For each participant, she measures the average typing speed over five minutes, 
as well as their accuracy – the percentage correctly typed characters over the 
total typed characters. The researcher plots these two variables against one 
another and finds that fast participants are more accurate. In other words, there 
is a positive association; as speed goes up, accuracy goes up (Figure 3-a).  

The second researcher wonders whether, for each individual, accuracy goes 
up when typing speed goes up. She invites participants to her lab and has them 
type several texts before releasing them from the lab. To combat fatigue, 
breaks are given. The researcher finds that when a participant types faster, 
they are less accurate, and vice versa. That is, there is a negative association: 
when speed goes up, accuracy goes down (Figure 3-b).  
 
The third researcher is interested in the development of speed and accuracy 
over time. She repeatedly observes a participant over the course of eight 
weeks. The researcher finds that as time goes by, the participant gets better at 
typing fast, while the accuracy goes up as well (Figure 3-c). 
 
Finally, the fourth researcher is interested in the effect of having people type 
faster on accuracy. She invites 50 participants and asks all of them to type the 
same text, though half of the participants are told they can make extra money 
by typing as fast as they can. The researcher finds that, on average, the exper-
imental group – induced to speed up – is less accurate (Figure 3-d).  
 
  

                               
2 There is a large body of literature investigating the trade-off between typing speed and accu-
racy (e.g., see Yamaguchi et al., 2013). The examples here are meant as illustration of what 
happens when different approaches to data are taken, not to do justice to this complex field.  
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 (a) (b)  

(c) (d)  

Figure 3: Typing accuracy of participants (A-D) against speed, where (a-c) plot ob-
servational data and (d) plots experimental data. (a) One observation per participant. 
(b) Multiple observations per participant. (c) Multiple observations of one participant, 
over time. Numbers denote order of observations. (d) Accuracy of participants in ex-
perimental (blue) compared to control (red) group. One observation per participant. 

 
Four researchers investigated the relationship between speed and accuracy, 
where three made use of data from an observational design (Researcher 1-3) 
and the fourth used an experimental design. Moreover, Researchers 2 and 3 
used a design that allows them to observe differences within a single partic-
ipant, between measurements, or ‘intraindividual variation’, while Re-
searcher 1 used data on differences between individuals – ‘interindividual 
variation’.  
 
With these different approaches to data collection and analyses, two of them 
might conclude that there is a positive relationship, and two that there is a 
negative relationship between speed and accuracy. Although the analyses all 
involve the same variables, the units of analysis (e.g., different respondents 
vs. different states within a respondent) and the underlying causal dynamics 
differ. For example, Researcher 1 compared people who are both fast and ac-
curate in typing to others who are slower and inaccurate; the main causal pro-
cess behind these data could be related to the difference in training fostering 
both speed and accuracy in some. The negative relationship found by Re-
searcher 2, on the other hand, may be found when we keep skill levels constant 
by observing a few people repeatedly over a short period. Instead, we observe 
a relationship that may be caused by a cognitive trade-off between speed and 
key-accuracy. Say we are mostly interested in the process occurring inside an 
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individual’s mind when they speed up or slow down their typing. Why can we 
not capture this relationship by looking at differences between individuals?  
 
One way to explain the differences in associations found by Researcher 1 and 
2 is by laying the blame on a confounder, whose heinous crime is confound-
ing3 – “X and Y are confounded when there is a third variable Z that influences 
both X and Y” (Pearl, 2009, p.183). Simpson’s paradox – a phenomenon of 
sign reversal in the association between two variables, when one conditions 
on a third variable (Pearl, 2009) – is an extreme example of confounding 
(Julious & Mullee, 1994), and could explain what we see when we compare 
associations found by Researcher 1 and 2. If we take the data of Researcher 2, 
but ignore which datapoints belong to which person, we would conclude that, 
across the data, there is a positive association between speed and accuracy, 
much like what Researcher 1 observed (see regression line in Figure 4). In this 
example, conditioning on a third variable – the individual respondent – 
changes the association from positive to negative. Less dramatic changes – for 
example reduced or increased strength of an association – can also occur.  
 

 
Figure 4: Typing accuracy of participants (A-D) against speed, with multiple obser-
vations per participant. Dotted line represents regression line through all data-points. 

Say that we are certain that speed causally affects accuracy – and not, to keep 
things simple, the other way around. This process occurs within each individ-
ual; if one person speeds up, it affects their accuracy, not anyone else’s (see 
the directed acyclic graph, DAG for short4, in Figure 5-a). We assume that 
there are no other variables that vary within a single individual which affect 
speed or accuracy. In short, Figure 5-a presents the data-generating process of 
within-subject data – the processes that cause data to be the way they are.  
 

                               
3 In economics, confounding, or ‘omitted variables’, is seen as one cause of the endogeneity 
problem, which is “Whenever other reasons exist that give rise to a correlation between a treat-
ment and an outcome, the overall correlation cannot be interpreted as a causal effect” (Schwerdt 
& Woessmann, 2020 p. 3). Implications of confounding have been discussed extensively else-
where (Arah, 2008; Greenland et al., 1999; Pearl, 2009; Pearl & Mackenzie, 2018). 
4 DAGs are causal diagrams that are used in a wide range of sciences – from robotics to epide-
miology – allowing visualisation of causal assumptions and identification of variables that 
should be controlled for to get unconfounded estimates of effects (Greenland et al., 1999 p. 37). 

0,0

0,2

0,4

0,6

0,8

1,0

0 50 100 150

A
cc

ur
ac

y

Speed

A

B

C

D



 
 
 

 26 

 
Figure 5: DAGs of (a) the causal effect of typing speed on accuracy, operating at the 
level of each individual in a given population and (b) the same, but with an additional 
effect of experience, which operates over time or as variation between individuals. 

Across a population of individuals, there are some who have a long history of 
typing, and these people tend to be better at it – both faster and more accurate. 
Experience with typing may make people type faster – they lose no time in 
looking for keys – and more accurate – muscle memory helps them predict the 
location of keys more accurately and reduces misses. Data from a population 
of individuals is a product of both the within-person effect and the effects of 
differences between people’s levels of experience. In other words, Figure 5-b 
shows the data-generating process of between-subject data5.  
 
If data is gathered at the population level and only the association between 
speed and accuracy is measured, then that association may be confounded by 
experience. If we gather data from a single individual – within a reasonably 
short timespan – experience is not a factor, as it remains stable, and thus it 
would not confound the speed-accuracy association. The same is true if we 
gather multiple datapoints per individual – as Researcher 2 did – and analyse 
the relationships at the within-subject level. In general, if we ignore a con-
founding variable, the observed associations between variables of interest can 
be biased, or ‘confounded’.  
 
This example illustrates that we cannot generalize findings from interindivid-
ual variation (variation between individuals) to intraindividual variation (var-
iation within one individual)6. This is the case in almost all psychological data 
(Kievit et al., 2013). Indeed, empirical studies in other domains (e.g., Fisher 
et al., 2018) found that results can and do differ when the same set of variables 
is analysed using inter- or intraindividual variation (i.e., analyses of between-

                               
5 Experience can also be part of the data-generating process of a single individual, when longer 
timespans are considered, for example as in Researcher 3’s study. Hamaker (2012) differenti-
ates between trait-like phenomena – individual features that do not change over time, in the 
short run – and processes – when within-person variability exists, as a kind of state, in short 
timespans. In this example, the speed-accuracy trade-off operates in the short term, while ex-
perience is ‘trait-like’ and generates variation over longer timespans, or between individuals.  
6 A guarantee that between-subject data captures processes at the within-subject level requires 
ergodicity; “the same statistical model should apply to the data of all subjects in the population 
… [and] the data must have invariant statistical characteristics across time” (Molenaar & 
Campbell, 2009 p.113, see also Molenaar, 2004).  
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subject or within-subject variation in observational data), which can be as-
cribed to the two having different underlying structures (Voelkle et al., 2014).  
 
In this example, analysing variation within participants is a solution to the 
confounding of experience, but that does not exclude other factors from con-
founding the relationship of interest at the level within participants. One way 
to eliminate the risk of confounding by unobserved variables is to run a ran-
domized controlled experiment – the ‘golden standard of research designs 
(Schwerdt & Woessmann, 2020; West, 2009)7. According to Rubin (2005), a 
causal effect can be defined as the comparison of potential outcomes of a unit 
of analysis under different treatments. While no unit can both get, and not get 
a treatment, we can approximate a causal effect by calculating an average 
treatment effect, via randomization of units into either an experimental or a 
control condition. With sufficient sample sizes, randomisation is assumed to 
equate treatment and control groups, so that the averages of the control units 
are similar to the averages of the experimental units – excluding the effect of 
a treatment. The difference between these groups’ averages then gives an es-
timate of the causal effect of the treatment or manipulation (West, 2009). Like 
‘experience’ in the above example, confounding effects are eliminated from 
the equation in an experiment because by ‘treating’ – for example – speed, as 
Researcher 4 in the examples did, this can only affect accuracy. The causal 
pathway runs from experience to speed, so that a change in speed does not 
affect experience, and hence cannot affect accuracy via this way. As such, any 
difference observed in accuracy, after manipulating speed, can be ascribed to 
the causal pathway between speed and accuracy8. 
 
In summary, when data is observed, but not experimentally manipulated, there 
is a risk that unobserved variables confound the relationships of interest. (Ran-
domized controlled) experiments do a decent job of eliminating the risk of 
confounding. When experimentation is not an option, developing theoretically 
supported models and analysing data on levels that match the process of inter-
est – for example within-subject variation when studying causal processes op-
erating within individuals – is a crucial prerequisite for appropriate analyses. 

                               
7 There are methods that support causal inference from observational data, such as regression 
discontinuity designs or use of instrumental variables (Angrist & Pischke, 2009; Kim & Steiner, 
2016; Schwerdt & Woessmann, 2020) but the discussion of these is beyond this thesis.  
8 This method does not exclude the possibility of partially or fully mediating variables that may 
lie between speed and accuracy, nor does it exclude the possibility that accuracy also causes 
speed, i.e., a bidirectional effect. Thirdly, it is possible that the manipulation ‘speed up’ would 
affect both speed and accuracy directly, thus creating a confounding effect on the spot. Exper-
iments are not magic bullet solutions, but need to be carefully constructed and considered.  
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Confounding between motivations and intention 
The speed-accuracy researchers of the above example found that those who 
type faster, are more accurate, though when individuals are induced to type 
faster, they are less accurate. Can something similar happen in the PEB-liter-
ature, say, that those who have more positive attitudes have stronger inten-
tions, but when attitude is increased, intention goes down?  
 
Suppose a simple version of a TRA-like model, where attitudes and subjective 
norms affect intentions (I). Suppose furthermore that both attitudes and sub-
jective norms are each affected by a single belief – one behavioural, the other 
normative. Because attitudes (respectively subjective norms) are fully medi-
ated, I depict only the beliefs and intention in Figure 6. The behavioural belief 
concerns expected environmental benefits (EB) of a specific behaviour and 
the normative belief concerns the perceived descriptive norm (DN) – whether 
others perform a specific behaviour or not.  
 

 
Figure 6: DAG indicating the causal relationships between perceived descriptive 
norm (DN), beliefs about behaviours’ environmental benefits (EB) and intention (I).  

Assume that this simple TRA-like model describes causal processes within 
each individual in a population of interest, concerning a specific PEB, in the 
short run. Say, moreover, that there are other factors at play beyond this pro-
cess. For example, some people tend to be more inclined to agree to scales 
than others (acquiescence bias: Paulhus, 1991, see Nickerson & McClelland, 
1989 for a similar example), and thus give higher scores on both motivations 
and on intentions, than people who are less affected by this bias. If we analyse 
data containing one observation per individual, from a large sample of indi-
viduals, then the data comes from two different sets of processes: (1) motiva-
tions causally affecting intentions and (2) some people on average score 
higher on any scale given to them than others. This implies that the data gen-
erating models at the within-subject level and the between-subject level are 
different. Even if for each person the TRA holds true, we may not be able to 
detect this relationship with correlations based on interindividual variation, 
because these are confounded by variables that vary between individuals.  
 
When analysing data that has only intraindividual variation, the confounding 
effects of variables that differ between individuals should be minimized. An 
approach using intraindividual variation – within-subjects – requires multiple 
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observations per individuals, which may come from different points in time 
(time-series data), or from measures of different items that we expect a single 
individual to vary in – for example the specific behaviour in question. 
 
This latter approach (e.g., as in Finlay et al., 1997, 1999; Hagger & 
Chatzisarantis, 2006; Johnston et al., 2004; Trafimow & Finlay, 1996) departs 
from a similar standpoint as the ‘vanilla’ approach of between-subject anal-
yses, but with a twist. A regular analysis of interindividual variation assumes 
that there is a causal relationship between a motivation and intention, and that 
individuals who end up being high or low on the motivation correspondingly 
score high or low on intention. In the simplest of cases, data may look like the 
plot in Figure 7, with motivation on the x-axis and intention on the y-axis. 
Each data-point represents a motivation and intention score of one individual. 
The best-fitting line through the data represents the causal relationship.  
 

 
Figure 7: Intention plotted against motivation. Data could come from a between-sub-
ject observational design, where each dot represents observations from one unique 
individual, or from a within-subject observational design, where each dot represents 
an observation of a different behaviour, from one and the same individual.  

A within-subject across-behaviour approach also assumes that there is one re-
lationship between motivation and intention, but for each individual, motiva-
tion for each behaviour can vary from being high to low, and intention for that 
behaviour follows from that. For example, financial motivation for turning off 
lights might be assessed as low, while it might be high for hang-drying cloth-
ing rather than tumble-drying. Instead of containing data for a sample of indi-
viduals, Figure 7 could show data belonging to a single individual, with each 
point representing motivation and intention for a different behaviour. As be-
fore, the best-fitting line through the data represents the hypothesized causal 
relationship. In other words, just as one can base the analysis on a single be-
haviour and a sample of respondents, so can one use a single respondent and 
a sample of behaviours that are similar in their underlying motivations.  
 
Though this approach eliminates the confounding impact of variables that vary 
between individuals (e.g., levels of acquiescence bias), it results in other po-
tential sources of confounding, arising from differences between PEBs. For 
example, say PEBs differ in the extent that they are covered by media, and 
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this affects both our beliefs about how much people engage in specific PEBs 
– descriptive norms – and our intention to perform that PEB – because we use 
media as an independent source of information on desirability of a behaviour. 
In such a case, media coverage might be a confounding variable that operates 
between PEBs. The data-generating model of data gathered across PEBs is 
different from the one that concerns only a single PEB; in the former, media-
coverage is a factor that affects DN and I, in the latter, it does not. 
 
By gathering data over time for the same individuals and behaviours, the po-
tential confounders from the above two cases can be overcome. But it is still 
possible that there are unobserved variables that, when not controlled for, can 
confound the relationship of interest, such as effects of learning or experience. 
When using observational data, no matter what approach is chosen (cross-sec-
tional, longitudinal, or otherwise), one cannot entirely eliminate the risk of 
unobserved confounding variables (Webb & Sheeran, 2006).  

 
As discussed above, experimental designs can help deal with the issue of con-
founding. By randomly assigning participants to either a manipulated or a con-
trol condition, we assume that differences between participants – such as the 
effects of acquiescence bias – are on average the same for each group. If all 
other aspects between the control and experimental group are the same – e.g., 
the same measures, and the same time for measuring – any difference we see 
in intentions can be causally ascribed to the change in motivation that was 
established with the experimental intervention (if the intervention did not af-
fect intentions directly or via another pathway). 
 
In experimental designs, a distinction is sometimes made between between-
subject and within-subject design, or a combination of these, mixed designs 
(Smith, 2014). In a between-subject experimental design, one group of partic-
ipants is exposed to one – and only one – condition, and another group is left 
as an untreated control (or subjected to another condition). In a within-subject 
experimental design, each participant is observed under more than one condi-
tion. The latter approach has the benefit of more power, since ‘each subject 
serves as his or her own control’ (Smith, 2014, p. 32) so that the differences 
among participants, which are a large source of variation, become irrelevant. 
However, carryover effects – when subsequent measures of participants are 
affected by what happened in previous conditions – and demand characteris-
tics – when a participant guesses the point of an experiment and their re-
sponses are affected by this bias – often affect within-subject experimental 
designs more than between-subject designs (Smith, 2014). Though experi-
ments are well suited to prevent the effects of confounding variables, there are 
artefacts, such as demand characteristics, experimenter biases, or differential 
treatment-related attrition, that may affect findings (Smith, 2014). Say one is 
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interested in the causal effect of environmental motivation on electricity sav-
ing. Experimental data show a treatment effect, those who were in the treat-
ment condition – raising motivations - had stronger intentions to save electric-
ity compared to controls. This can be because a causal effect exists between 
motivation and intention, or because participants in the experimental condi-
tion guessed that the treatment was meant to increase their intentions. Those 
participants might have given higher intention-scores than they felt, to oblige 
the researcher. In this case, demand characteristics form an ‘alternative path-
way’ from treatment to intention, other than the pathway of interest.  

What can we take away from each approach?  
Given the challenges of unobserved third variables, questions of causality are 
difficult to answer conclusively with simple observational studies, but that 
does not mean that such studies do not yield interesting results. As Boker and 
Martin (2018) propose, each approach might answer different questions that 
can be useful for different situations. Since one aim of this thesis is to inves-
tigate associations between determinants and intentions to engage in PEBs, it 
is important to be clear what each approach can tell us. The first three types 
of questions below are descriptive in nature, and can, given appropriate sam-
pling procedures and unbiased statistics, be answered by observational stud-
ies. The first two of these focus on differences between individuals, whereas 
the third focuses on differences between behaviours, within individuals. The 
last question is causal and is therefore best answered with experimental or 
quasi-experimental designs. 
 
When observational data is gathered cross-sectionally for a specific PEB, data 
can be used to describe distributions of motivations and intentions in a specific 
population, answering questions like: do people have strong intentions to turn 
off lights in unused rooms, and do they report strong economic motivations for 
doing so? These data can also be used to estimate associations between motiva-
tions and intentions as they differ between subjects, answering, for example, 
whether intentions to turn off lights in unused rooms are stronger in people who 
perceive strong economic motivations to do so, compared to others who expe-
rience weaker such motivations. As we saw in this chapter, associations between 
individuals, from observational data, run the risk of being biased by confound-
ing variables. This makes it hard to conclusively state that, for example, finding 
a positive association between environmental motivation and intention across 
individuals is proof of a causal relationship. Primarily, this kind of analysis re-
veals a population’s distribution of variables, and how, on population level, 
these are associated. Such information is important when interventions aim to 
change people’s behaviours – for example, if people’s motivations are already 
at a ceiling, there is little point in trying to increase them further.  
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When observational data is gathered cross-sectionally across a set of PEBs, 
data can be used to calculate individuals’ ‘average PEB motivations’, indica-
tors of a more general disposition or ‘tendency’ towards experiencing certain 
motivations for PEBs. Such composite measures are less susceptible to inci-
dental influences and may represent trait-like definitions of the concepts – in 
their case, the original TPB constructs (Kaiser, 2006; Kaiser & Gutscher, 
2003; Kaiser & Scheuthle, 2003). These average motivation tendencies can 
then be associated to intentions for engaging in diverse PEBs, across individ-
uals. This answers questions like: are intentions to engage in PEBs stronger 
among people who, for example, have a tendency towards strong environmen-
tal motivations for PEBs, compared to others? 
 
A same set of cross-sectionally gathered observational data for several PEBs 
could be used to see what associations exist between motivations and inten-
tions within individuals, across PEBs. Data on motivation represents whether, 
for a specific individual, that motivation is less or more than that individual’s 
average motivation. This approach can answer questions like: do people have 
stronger intentions for PEBs for which they perceive for example, stronger 
environmental motivations, compared to PEBs for which they perceive 
weaker environmental motivations? 
 
Finally, when a motivation is successfully manipulated in a randomized ex-
perimental set-up, and intention is observed, this data can be used to estimate 
whether there is a causal effect of one on the other. This can answer questions 
like: does raising environmental motivation have a causal effect on people’s 
intention to engage in PEBs?  
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Aims of the thesis 

That some motivations persuade us to want to perform certain behaviours is 
to be expected. But which motivations are relevant, and to what extent they 
are causally connected to intention, are questions that lack clear answers in 
the PEB-domain, though the field does not lack research studying behavioural 
motivations and other precursors. Roughly divided into two sets of literature, 
there are, on the one hand, many observational studies that build on assump-
tions of general psychological theories like the TRA and TPB. This body of 
literature often suggests that intentions – and sometimes behaviour – can be 
predicted by people’s attitudes towards-, norms for-, and perceived behaviour 
control of specific behaviours. These studies typically are observational in na-
ture – no experimental manipulation is involved – they often focus on associ-
ations operating between individuals, even though psychological processes 
occur within individuals, and they rarely focus on concrete beliefs underlying 
the TPB’s constructs. The other set of literature concerns intervention studies 
– often experimental – showing that specific manipulations – for example fi-
nancial remuneration, environmental or normative messages – can sometimes 
result in changes in people’s engagement in PEBs. These studies often do not 
focus on testing grand psychological theories, or investigate the cognitive pro-
cesses underlying behaviour change, but aim to test the effectiveness of one 
or a few interventions in a specific situation.  
 
The original aim of this thesis was to investigate the relationships between a 
set of motivations that were expected to apply to a wide range of PEBs, and 
people’s PEB-intentions. Over time, a suspicion grew that the often-used 
cross-sectional survey method could yield different findings, depending on 
how variation in data was analysed, that such approaches answer different de-
scriptive questions and that the study of causal relationships required a more 
detailed understanding of causal structures behind data and potential risks of 
confounding variables. As a result, the original aim split up into two; one sub-
stantive and practical, the other focused on differences between approaches.  
 
The first aim is to investigate what each approach – observational designs with 
analyses of interindividual or intraindividual variation, and experimental de-
signs – can tell us about the associations between a common set of motivations 
and PEB-intentions. More specifically, what are the answers to the questions 
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proposed at the end of the previous chapter, such as: Do people have strong 
intentions to perform a certain PEB? What do they perceive to be the strong 
motivations for them engaging in this PEB? Are intentions for PEBs stronger 
in people who have a tendency to perceive, for example, stronger environmen-
tal motivations across a range of PEBs, compared to others? Do people have 
stronger intentions for PEBs for which they perceive, for example, stronger 
environmental motivations, compared to other PEBs? And does raising, for 
example, environmental motivation have a causal effect on people’s PEB-in-
tentions? Answering these questions can help policymakers’ attempts to 
change people’s behaviour as well as advance research into specific motiva-
tions and beliefs behind PEB-intentions.  
 
The second aim is to compare how conclusions differ between approaches. 
The value of this aim lies in that it showcases that different approaches can 
result in different conclusions concerning associations between the same set 
of variables, and to highlight that differences between the underlying data-
generating models should be considered before causal conclusions are drawn 
from observational studies. At the same time, it can also show if there is a 
degree of congruency between approaches.  
 
As a baseline, Paper I presents the plain-vanilla case of an observational de-
sign using interindividual variation to investigate if the associations between 
motivations and PEB-intentions, as well as the magnitude of motivations, dif-
fered between electricity consumers and prosumers – people who both con-
sume and produce electricity via solar panel installations. There were no dif-
ferences between these groups in terms of structural relationships, though 
there were differences in magnitudes – prosumers had stronger intentions, and 
moreover had stronger beliefs that PEBs would benefit the environment, im-
prove their comfort and life-quality, and they felt more moral responsibility to 
perform these. For both groups, we found that intentions were stronger among 
those who expected PEBs to have more positive impacts on the environment, 
their life-quality, less positive impacts on household finances, and who re-
ported stronger moral norms.  
 
In Paper II, variation in several motivations for a set of PEBs was partitioned 
into between-subject and within-subject levels (i.e., inter- and intraindividual 
variation), and the associations between motivations and intention were ana-
lysed for each level, using a pooled dataset from two cross-sectional surveys. 
The analyses of aggregated interindividual variation corresponded to the find-
ings from Paper I, with environmental and life-quality motivations, as well as 
descriptive and moral norms positively associated with intentions. Intentions 
were stronger for those who, across several PEBs, tended to expect PEBs to 
have positive environmental and life-quality impacts, who reported stronger 
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descriptive norms around performing PEBs and who reported stronger moral 
responsibility for engaging in PEBs. The analysis of intraindividual variation 
found positive associations between all motivations and intentions, including 
economic motivation and injunctive norms. People had stronger intentions for 
a PEB if they expected that specific PEB to yield more positive economic, 
environmental, or life-quality outcomes, if they considered injunctive and de-
scriptive norms to be strong and if they felt a moral responsibility towards the 
PEB, compared to other PEBs. The findings from variation within individuals 
were more in line with theory and experimental findings elsewhere. 
 
In Paper III, motivations were measured for six PEBs, in two survey waves, 
while two types of motivations were experimentally manipulated at the second 
wave. Data from the first wave – not affected by the experimental manipula-
tion and essentially a cross-sectional dataset – was partitioned into inter- and 
intraindividual variation, and associations between motivations and intention 
were investigated at each level. At the interindividual level, data suggested 
that people who had stronger tendencies to see hedonistic – comfort or well-
being – benefits to PEBs in general, were more inclined to perform PEBs, and 
the same was true for moral motivation, but not, contrary to Paper II, for en-
vironmental motivation. At the intraindividual level, the data suggested that 
people had stronger intentions for PEBs for which they expected environmen-
tal and hedonistic benefits – but not financial benefits – and for which they 
perceived normative pressure or moral norms. Concerning the findings of the 
experimental data, only the manipulation of environmental motivation was 
successful; participants who received the environmental manipulation re-
ported raised environmental motivations at the second survey wave compared 
to the first and compared to control participants. There was however no in-
crease in intentions in this group, compared to the control group.  
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Summary of Papers 

Conceptual models in Papers I-III 
The theoretical frameworks used in Papers I-III (displayed in Figure 8) are 
based on the structure of the TRA, while incorporating personal/moral norms, 
adopted from the NAM. Deviating from the TRA, we focused on associations 
between beliefs – behavioural and normative – and intention, without incor-
porating the mediating role of attitudes and subjective norms. More precisely, 
in Paper I, four behavioural beliefs were proposed to affect intentions – 
whether a PEB influenced household finances, the environment, one’s level 
of comfort and one’s quality-of life. Moreover, there were three normative 
beliefs, one concerning what others do – descriptive norms – one concerning 
what others want us to do – injunctive norms – and one about moral responsi-
bility towards the PEB – moral norms. There was furthermore a specific pre-
dictor: individuals’ electricity-awareness, which is further explained in the 
summary of Paper I. Paper II used a similar model to Paper I, but without 
electricity awareness, and without the comfort belief, which was highly cor-
related to quality-of-life and assumed to capture a similar construct. In Paper 
III, we replaced the injunctive/descriptive norm distinction with a measure on 
what normative consequences people expected of performing the PEB, that is, 
how others would respond if one performed a PEB. Though not identical to 
injunctive norms, this construct is closely related. We moreover replaced qual-
ity-of-life, which was rather abstract, with hedonistic motivation, which cov-
ered the more tangible ‘feeling good/pleasure’ part of wellbeing (see 
discussion on eudaimonic and hedonic wellbeing, in Venhoeven et al., 2013).  
 
Each model in these Papers is based on a subset of a modal set of beliefs which 
are accessible in a population. A modal set of beliefs concerning a specific PEB 
is “the set of beliefs held with the greatest frequency in the population of inter-
est” (Fishbein & Ajzen, 2011 p. 102). The beliefs used in Papers I-III originated 
partly from an open-elicitation task in a pilot study (Stikvoort et al., 2018), 
where four different PEBs all evoked four common behavioural beliefs: eco-
nomic benefits, environmental benefits, comfort gain or loss and quality-of-life 
gain or loss, and partly from existing literature on interventions aimed to change 
pro-environmental behaviour. That is, there is evidence from experimental or 
intervention studies for effects of, for example, financial, environmental, and 
normative interventions on PEBs (Andor & Fels, 2018; Asensio & Delmas, 
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2015; Lefebvre & Stenger, 2020; Maki et al., 2016). Such interventions, we as-
sumed, were able to affect actual behaviour (and behavioural intentions) via as-
sociated beliefs, such as beliefs about financial or environmental consequences 
of performing PEBs.  
 

 
Figure 8: Conceptual models underlying Papers I-III, adapted from Stikvoort et al. 
(2020), Stikvoort and Juslin (2022b) and Stikvoort and Juslin (2022a).  

We concentrated on the associations between specific beliefs and intention for 
two reasons: first, we were not concerned with testing the validity of any of 
the theories discussed in the Introduction, but with investigating the associa-
tions between specific motivations and intentions, and whether conclusions 
concerning these associations would differ depending on the type of design 
and the choice of analysis. In this context, direct assessment of abstract con-
structs like attitude or subjective norm or additional beliefs specific to partic-
ular PEBs, would only add to the length of the survey. Second, insights into 
effects of concrete beliefs are more practically useful for policy interventions 
than insights concerning abstract constructs like attitudes.  
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Paper I 
Different strokes for different folks? Comparing pro-environmental intentions 
between electricity consumers and solar prosumers in Sweden 

Aims 
One way in which people living in a single-family home can contribute to a 
more sustainable future is by investing in solar panels, or photovoltaic sys-
tems, PV for short. Doing so changes the role of an electricity consumer into 
that of a prosumer, a consumer who also produces electricity. Beyond figuring 
out what the optimal use is of one’s home-generated electricity, it has been 
suggested that becoming a prosumer can lead to additional ‘soft’ benefits, such 
as increased awareness of electricity consumption, or increased engagement 
with a wider range of PEBs (Bergman & Eyre, 2011). However, if differences 
in motivation and PEB-intentions exist between prosumers and demograph-
ically comparable consumers, this could be due to either spill-over effects of 
owning PV-systems – when prosumers become more motivated to perform 
other PEBs because of owning their PV-systems – or from self-selection – 
when prosumers’ initial motivations or PEB-intentions differs from the outset 
from ‘regular’ consumers. In both these cases, differences between prosum-
ers’ and consumers’ motivations and intentions are to be expected.  
 
The aim of this study was to investigate whether there are systematic differ-
ences between prosumers’ and consumers’ motivations and PEB-intentions. 
We investigated differences in structural relationships and magnitude of mo-
tivations and intentions. With structural relationships we mean the association 
existing between individuals’ motivations to engage in PEBs, and their inten-
tions. These may differ between prosumers and consumers, for example, PEB-
intentions might be predicted best by economic motivations in one group, and 
by environmental motivations in the other. With difference in magnitude we 
mean that, even if both prosumers and consumers exhibit the same structural 
relationships, they may differ in how strongly compelled they are by the vari-
ables under scrutiny. For example, if both groups’ intentions are predicted by 
environmental motivations to the same extent, but prosumers have much 
stronger beliefs concerning the environmental benefits of PEBs, they are 
likely to have stronger intentions. We moreover inspected whether there are 
differences between those who invested in PV longer ago compared to those 
who invested more recently, to inspect trends over time of adoption.  
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Method 
The conceptual model underlying the study (see Figure 8) contained behav-
ioural and normative beliefs that were assumed to be relevant for all PEBs 
under scrutiny in this study: beliefs concerning behaviours’ impact on house-
hold economy, the environment, levels of comfort and life-quality, one’s be-
lief concerning whether important others perform the behaviour or think one 
ought to perform them, and whether one has a moral responsibility towards 
the behaviour. Additionally, electricity awareness was added as a predictor 
because literature has suggested that this may differ between prosumers and 
consumers (Bergman & Eyre, 2011; Keirstead, 2007).  
 
The survey contained questions on intention to seven PEBs, as well as moti-
vations to each of these behaviours. Intentions for the seven PEBs were 
merged into a composite scale, representing an individual’s broader intention 
to act pro-environmentally. The beliefs were measured via two aspects, belief 
expectancy and belief evaluation, as per belief-expectancy theory (Fishbein & 
Ajzen, 2011)9. These were multiplied for each specific behaviour and subse-
quently merged into composite scores representing each individual’s aggre-
gate belief, or ‘belief tendency’10, across several PEBs. Electricity awareness 
was measured with four self-report (yes/no) questions concerning whether the 
respondent felt knowledgeable about electricity costs, consumption or how to 
save electricity; these four questions were combined into a single score.  
 
The survey was distributed via post among single-family homeowners in two 
regions of Sweden. The sampling was non-random because PV-ownership is 
not widespread in Sweden. Residential homes for which municipal permits 
were requested for PV-installation were matched by an equivalent number of 
homes in the nearby area. The two groups (Nprosumers = 276, Nconsumers = 184) 
were comparable in terms of age and size of home – a non-invasive measure-
ment of household income. Proportions of highest achieved level of education 
did not differ between groups, neither did gender. Data was analysed using 
Bayesian regression models and Analyses of Variance. 

Results 
Variance in raw intention scores was first analysed as a function of the specific 
behaviour (within-subject, since every respondent answered questions on 

                               
9 Because moral norms are not native to the TRA or TPB, we measured this only with a single 
item per PEB, asking respondents to what extent they agreed to statements that they felt a sense 
of moral responsibility towards performing each PEB. The same applies to Paper II.  
10 In the original paper, we used the term ‘belief’ when referring to the composite score of 
beliefs across several PEBs. For the sake of clarity in the description and discussion of Papers 
I-III, I refer to belief tendencies or motivation tendencies, or aggregated motivations, when 
talking about variables that are composites across several PEBs.  



 
 
 

 40 

intentions to several behaviours) and a function of whether a respondent 
owned PV or not (between-subject). Intentions differed per behaviour, per-
haps unsurprisingly, and were stronger among prosumers than consumers. 

 
Next, associations between intention and belief tendencies were analysed, 
testing whether such associations differed between prosumers and consumers. 
A comparison of models including the conceptual framework’s predictors, ei-
ther without or with a dummy variable for PV-system ownership suggested 
that the data was most likely under the model where PV-ownership was ig-
nored, compared to models where it was included. In other words, for both the 
group of prosumers and consumers we found the same associations between 
belief tendencies and intentions. More specifically, we found that intentions 
to engage in a range of PEBs were stronger among respondents who thought 
that engaging in PEBs resulted in more positive environmental impacts, or 
positive impacts on their life-quality, who felt stronger moral responsibility 
for this, or who thought their household economy would be less affected, com-
pared to other respondents (see Figure 9).  
 

 
Figure 9: Coefficient estimates and 95 % credible intervals (CI) of associations be-
tween motivation tendencies and PEB-intentions, based on data from Stikvoort et al. 
(2020). Green/red bars denote estimates with CIs that do not encompass zero and are 
positive/negative, black bars denote estimates where the CI encompassed zero. 

Though no differences in associations between belief tendencies and inten-
tions were found between prosumers and consumers, we did find differences 
in the magnitude in which these groups held some belief tendencies – that is, 
how strongly compelling respondents assessed these beliefs to be. Prosumers 
held more positive belief tendencies concerning PEBs’ impact on the environ-
ment, their life-quality and comfort, as well as higher perceived moral respon-
sibility and self-assessed electricity-awareness. 
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Finally, we found that intentions, environmental, comfort, life-quality and 
moral norm belief tendencies were lowest among consumers and averages 
gradually increased as prosumers were more long-term PV-owners – while all 
prosumers reported being more electricity-aware than consumers, regardless 
of whether they owned PVs for longer or shorter periods of time. 

Discussion  
The study found that PEB-intentions were stronger in a sample of prosumers, 
compared to geographically neighbouring consumers. There was no evidence 
suggesting that there were differences between prosumers and consumers in 
terms of the associations between belief tendencies and intentions. For both 
groups, respondents with stronger positive belief tendencies concerning 
PEBs’ impact on the environment and life-quality, who sensed stronger moral 
responsibility, reported stronger electricity awareness, and had less positive 
belief tendencies on PEBs’ impact on one’s household economy, had stronger 
intentions, compared to others. In terms of magnitude, prosumers had stronger 
belief tendencies on the positive impact of PEBs on the environment, comfort 
and life-quality, moral responsibility, as well as a higher self-rated electricity 
awareness. In other words, there seems to be no difference in the way belief 
tendencies and intentions are associated in these populations – both prosum-
ers’ and consumers’ intentions are predicted by the same set of belief tenden-
cies – but there is a difference in that prosumers tend to be more convinced of 
certain benefits and moral responsibility that engaging in PEBs brings.  
 
Concerning the trends found in intentions, belief tendencies and electricity 
awareness, between those owning PV-systems for longer, compared to newly 
investing PV-owners and consumers, there are two ways of interpreting the 
findings, both which could be supported by the current data. For one, it could 
be that dissimilarities between prosumers and consumers exist because these 
are different types of people from the outset. For example, people who invest 
in PV do so because of their initial increased electricity awareness, general 
PEB-beliefs and intentions. The earliest adopters of PV may have been differ-
ent from later adopters in these factors, which could explain the differences in 
means of beliefs and intentions at the time of data collection. Another expla-
nation is that after having invested in PV-systems, people change more than 
just the way they use their own electricity; they become more aware, and 
might even change motivations for the performance of other PEBs (i.e., soft 
benefits of PV-investment). Those who have invested in PV early on have 
lived with their PV-systems for longer, and have thus been exposed for longer, 
which could account for the differences in means of beliefs and intentions at 
the time of data collection. The study allowed us to speculate about these ex-
planations, but not to further distinguish between the two.   



 
 
 

 42 

Paper II 
We are all individuals: Within- and between-subject analysis of relationships 
between pro-environmental intentions and motivations 

Aims 
With the aim of investigating the relationship between motivations and per-
formance of PEBs, many studies have used cross-sectional – often survey-
based – data and analyses of interindividual variation, focusing on the associ-
ations between theoretical constructs and self-reported PEBs, or PEB-inten-
tions. In such studies, differences in individuals’ intentions to perform a spe-
cific PEB is explained by differences in individuals’ endorsement of specific 
motivations, such as norms or beliefs. This approach has at least two limita-
tions: (1) they do not inform us about causality in the identified associations 
(Sutton, 2003) and (2) they capture associations of data that varies between 
individuals, while, by contrast, most psychological theories describe processes 
that occur within individuals (Curran & Bauer, 2011). This latter point can be 
a problem if there are unobserved variables operating between individuals that 
confound the relationship between motivations and intentions. In such a case, 
the associations found at interindividual levels can be more or less than the 
relationship we are actually interested in: the causal relationship operating 
within individuals between a motivation and intention. In short, analyses of 
interindividual variation (often referred to as ‘between-subject’ or ‘between-
person’) may not accurately capture the relationships between motivations and 
PEB-intentions.  
 
This paper aimed to investigate associations between motivations and inten-
tions at a level between, as well as within individuals, to see if different con-
clusions would be drawn at these levels. We used pooled data from two cross-
sectional surveys where respondents assessed their motivation and intention 
for several different PEBs, which allowed for the study of associations be-
tween these at both between- and within-subject level. Both approaches have 
pitfalls and limitations, though arguably analyses based on intraindividual var-
iation approach the theorized causal relationship more than analyses done with 
interindividual variation. We uncovered differences in conclusions drawn 
from these two approaches and discussed them in view of theoretical and ex-
perimental literature. 

Method 
The model underlying this study proposes that individuals’ intentions to en-
gage in PEBs is a result of three behavioural beliefs – beliefs concerning 
PEBs’ impact on personal economy/finances, environment and quality-of-life 
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– as well as three normative beliefs – injunctive, descriptive and moral norms 
(Figure 8), a structure loosely based on the TRA, TPB and NAM. The rela-
tionships between intention and these motivations11 are analysed at both a be-
tween-subject level as well as a within-subject across-behaviour level.  

 
Data originated from two conceptually similar surveys, both which contained 
measurements on behavioural and normative beliefs, as well as intentions, for 
a set of PEBs. The first survey covered eight PEBs, and a subset of six PEBs 
was covered in the second survey, which were both distributed in Sweden. 
The final pooled dataset contained 1614 respondents, after excluding entries 
where intention scores across PEBs had zero variance within respondents – 
that is, when respondents evaluated all PEBs with identical intention – or 
when respondents assessed four or less PEBs. The sample contained slightly 
more female than male respondents (55% and 45%), with a mean age of 57 
years (SD = 16).  
 
PEB-intentions were measured with a 7-point scale ranging from 1 (never) to 
7 (always). Motivations – behavioural or normative beliefs – were computed 
by multiplying scores for belief evaluation to belief expectancy, for each mo-
tivation and PEB combination. Both scales were 7-point scales, where expec-
tancies’ scales ranged from -3 (very negative) to 3 (very positive) and evalua-
tions ranged from 1 (unimportant) to 7 (important). Importance was an indi-
cator of the desirability (positive evaluation) of the outcome.  
 
Data was analysed in two different ways. First, we ran standard analyses often 
performed in PEB survey studies: per PEB we ran between-subject linear re-
gression analyses with intention as an outcome, and six motivations as predic-
tor variables. This reveals whether respondents’ intentions for specific PEBs 
are predicted by their scores on motivations.  

 
Second, we used a multilevel model to see whether general PEB-intention 
could be predicted by respondents’ mean scores for motivations across PEBs 
(i.e., their motivation tendencies), and by respondent-centred scores for moti-
vations. If a positive relationship is found between intentions and motivation 
tendencies, this indicates that people who tend to have strong PEB-intentions, 
across the board, also tend to experience certain motivation tendencies to-
wards PEBs. If a positive relationship is found between intentions and re-
spondent-centred scores for motivations, this indicates that respondents have 
stronger intentions to perform PEBs that score higher in the motivational 

                               
11 To clarify, where in Paper I used the term beliefs, Paper II and III use the term motivations 
interchangeably. The term beliefs originates from the TRA literature, while the term motiva-
tions was later adopted to more clearly distinguish the studies’ conceptual models from the 
traditional TRA and TPB models.  
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factor in question, for example, if individuals are more likely to engage in a 
PEB for which there is greater economic incentive.  

Results 
Differences between individuals’ motivations for a specific PEB predict dif-
ferences in intentions to perform a specific PEB. However, not each PEB is 
predicted by the same set of motivations. For example, intentions to turn off 
apparatus on standby mode were stronger among those who expected this PEB 
to yield more economic, environmental, and life-quality benefits, as well as 
those who perceived others did this as well, and felt morally obliged to do so. 
Intentions to turn off lights, on the other hand, were stronger only among those 
who perceived quality-of-life benefits from doing so, who thought others felt 
they had to do this or who felt a moral responsibility.  
 
Differences between individuals’ motivation tendencies, averaged across 
PEBs, predicted PEB-intentions in the cases of environmental and life-quality 
motivation, descriptive norm, and moral norm (see Figure 10, top panel). In 
other words, intention to engage in PEBs in general was stronger among those 
who tended to expect that PEBs yield environmental or quality-of-life bene-
fits, who thought others were also doing these PEBs and who felt, across the 
board, that it was their moral responsibility to perform PEBs. 
 

 
Figure 10: Coefficient estimates and 95 % credible intervals (CI) of associations be-
tween different motivations and PEB-intentions, based on data from Stikvoort and 
Juslin (2022b). Top panel: estimates of associations between intention and motivation 
tendencies, averaged across PEBs, based on variation between persons. Bottom panel: 
estimates of associations between intention and motivations, based on variation within 
persons, across PEBs. Green bars denote estimates with CIs that do not encompass 
zero and are positive, black bars denote estimates where the CI encompassed zero.  
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Analyses of intraindividual variation, and prediction of what PEBs an individ-
ual respondent intends to perform compared to other PEBs, suggested that 
there were associations between all measured motivations and intentions (see 
Figure 10, bottom panel). In other words, the data suggest that people have 
stronger intentions to engage in a PEB when they consider that PEB to be 
economically, environmentally or hedonistically beneficial compared to other 
PEBs, when they consider that others believe they should perform this PEB 
more than other PEBs, when they perceive that others perform this PEB more 
than other PEBs and when they feel stronger moral obligation towards this, 
compared to other PEBs.  

Discussion  
Analyses of variation between subjects suggests that PEB-intentions tend to 
be stronger among individuals who believe that their behaviours can positively 
affect the environment, their life-quality, who perceive that others perform 
these PEBs and who feel morally obligated to do so. Analyses of variation 
within subjects suggests that individuals have stronger intentions towards en-
gaging in PEBs when that PEB is assumed to have a positive environmental 
effect, a beneficial effect on one’s household economy or life-quality, when a 
PEB is perceived as endorsed by, or engaged in by others, and when there is 
a moral obligation towards that PEB, compared to other PEBs. Within-subject 
associations were generally stronger than between-subject associations.  
 
A discrepancy between the two levels of analyses – interindividual and intra-
individual – is as follows: individuals who had strong financial or injunctive 
norm motivation tendencies did not have stronger or weaker PEB-intentions 
that other individuals, but individuals did tend to have stronger intentions to 
engage in PEBs when that PEB was assumed to be financially more beneficial 
or when others had stronger opinions on that one ought to perform it, com-
pared to other PEBs. This discrepancy underscores that different approaches 
to data can give quite different answers to distinct research questions, even 
when variables, in this case motivation and intention, are based on the same 
data. The former informs us whether individuals with strong motivations tend 
to have strong intentions, the latter informs us whether individuals tend to 
have stronger intentions for behaviours for which they have stronger motiva-
tions.  
 
Though neither approach truly answers the question whether people’s inten-
tions increase when their motivations increase – a causal question that is best 
addressed with an experimental design – the findings from the within-subject 
approach fit better with the theoretical predictions of the TRA and TPB mod-
els, and are more in line with experimental literature that has investigated 
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causal effects of specific interventions, such as the effect of monetary rewards 
(Maki et al., 2016), or normative messages (Bergquist et al., 2019; Nolan et 
al., 2008). 
 
When applying theories like the TRA, researchers should not lose track of the 
fact that most psychological theories propose mechanisms that operate within 
the minds of people. Moreover, policymakers tend to draw conclusions from 
studies at this level – if we introduce people to monetary incentives, their in-
tention and behaviour will follow suit. Though neither the analysis of observed 
interindividual or intraindividual variation will guarantee an unbiased answer 
to the question of causality, the latter approach at least comes closer to the 
theory’s modus operandi, that of processes within individuals, and should be 
considered a viable alternative to between-subject analyses of observational 
data, particularly when it is challenging to gather experimental data.  
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Paper III 
Between or within you and me? Observational (between- and within-person) 
and experimental approaches to motivations for pro-environmental behav-
iour. 

Aims 
One of social scientists’ main interests is uncovering factors that affect peo-
ple’s behaviour. As such, scientists are looking for presence or absence of 
causal effects. There is a large body of literature investigating, for a varied set 
of PEBs, the relationship between such behaviours and theoretically proposed 
cognitive determinants. The theories that many such studies use, for example 
the TRA, TPB and NAM, assume causality. Many studies that investigate as-
sociations between cognitions and engagement in PEBs, or PEB-intentions, 
find such associations (Bamberg & Möser, 2007; Klöckner, 2013), yet the 
field is dominated by observational studies.  
 
Inferring causality from associations alone risks biased estimates. Causality 
might operate in the reversed order than assumed, or associations might be 
due to confounding unobserved variables, rather than a causal relationship. 
Moreover, the assumption that conclusions emerging from data analysed be-
tween individuals – based on interindividual variation – generalizes to pro-
cesses operating within individuals – intraindividual variation – is usually not 
correct (Molenaar & Campbell, 2009). If observational studies in the PEB-
domain aim to study which motivations cause engagement with PEBs – e.g., 
investigate whether financial motivation incentivises people to reduce elec-
tricity consumption – then it is worrying that analyses of inter- and intraindi-
vidual variation of the same cross-sectional or longitudinal dataset can yield 
different conclusions concerning the same constructs (as in, for example, 
Brose et al., 2015; Fisher et al., 2018; Stikvoort & Juslin, 2022). In this paper, 
we investigated, first, whether analyses of inter- and intraindividual variation 
of the same sample of individuals diverged, and second, whether an experi-
mental design, allowing for a safer determination of causal relationships, co-
incided with the inter- or intraindividual analyses.  
 
We compared four basic approaches to data, all capturing associations be-
tween motivations and PEB-intentions. The first approach focused on separate 
PEBs, analysing differences between individuals’ motivations and intentions 
– interindividual variation – answering questions such as: Do individuals who 
experience stronger motivations of a certain kind (e.g., environmental moti-
vation) to perform a specific PEB, report stronger intentions to perform this 
PEB, compared to others? 
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The second approach focused on aggregated measures of motivations, aver-
aged across PEBs to capture the cross-behavioural component of a motivation, 
rather than behaviour-specific variation in motivations. This approach then 
analysed differences between individuals’ motivation tendencies and inten-
tions. This answers questions like: Do individuals who, in general, report 
stronger motivation tendencies of a certain kind (e.g., environmental motiva-
tions), have stronger intentions on average to perform various PEBs, com-
pared to others? 
 
The third approach aimed to analyse variation within subjects, to which end 
we analysed variation between an individual’s motivation for a specific PEB, 
relative to the individual’s motivations for other PEBs. This approach allowed 
us to answer questions such as: Do individuals have stronger intentions for 
PEBs for which they report stronger motivations of a certain kind (e.g., envi-
ronmental motivations) compared to other PEBs? 
 
Finally, the fourth approach used an experimental design and randomised as-
signment to assess the causal effect of a manipulation of motivations on inten-
tion. This answers questions like: Do people increase their intention when a 
motivation of a certain kind (e.g., environmental motivations) is increased? 

Method 
The study is based on a conceptual model (see Figure 8) where five motiva-
tions – financial, environmental, hedonistic, normative, and personal/moral 
motivations – are assumed to affect people’s PEB-intentions. Though these 
motivations are directly associated to intention, without considering mediating 
factors like attitudes or subjective norms, the first three can be interpreted as 
behavioural beliefs, related to attitudes, and the latter two as normative beliefs, 
related to subjective norms.  
 
The study covered two survey waves (s1 and s2), and in each wave the same 
participants answered questions on motivations and intentions to perform six 
PEBs. The data from s1 constitutes a cross-sectional observational dataset, 
because no experimental manipulation was used at this point. At s2, partici-
pants were randomly assigned to either an environmental manipulation or nor-
mative manipulation condition. The former group received information aimed 
to raise environmental motivation among three of the six PEBs (“EM-behav-
iours”) and the latter group received information aimed to raise normative mo-
tivation among the three other PEBs (“SN-behaviours”). 
 
A convenience sample was gathered via an online Swedish platform for re-
search subjects. After excluding participants who failed attention checks, 80 
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participants were included in the final analyses, of which 77 filled out both 
surveys. The mean age was 31 years (SD = 10.5) while there were more 
women than men participating (56 respectively 23).  
 
Participants reported intentions and motivation components on visual ana-
logue scales (VAS: Aitken, 1969), ranging from 1 to 100. For each motivation 
and per PEB, participants first assessed if they believed that PEB had positive 
such consequences (e.g., whether buying second-hand clothing was hedonis-
tically rewarding or detrimental), then assessed the degree to which they ex-
pected this consequence to occur, and how they valued the importance of this 
consequence. The degree of expectation was multiplied with the evaluation, 
in accordance with an expectancy-value model (Fishbein & Ajzen, 2011), and 
considered negative for negative consequences (e.g., buying eco-labelled 
products is detrimental to one’s finances, instead of financially rewarding).  
 
The four approaches mentioned in the aims (the first three observational, the 
fourth experimental) were divided into three sets of analyses. In the first set, 
covering approach one, we ran multiple linear regression analyses for each 
PEB using data from s1, regressing intention onto the five proposed motiva-
tions, where differences between individuals were central – that is, interindi-
vidual variation. In the second set of analyses, covering approach two and 
three, we analysed data from s1 using a multilevel model, where observations 
were nested within individuals and where both participant-mean motivations 
and participant-centred motivations were entered. Participant-mean variables 
represented aggregated motivation tendencies from approach two, covering 
interindividual variation. Participant-centred variables represented the intrain-
dividual variation central to approach three. In the third set of analyses, we 
investigated the experimental design by checking whether manipulations were 
effective, and whether manipulations influenced intentions.  

Results 
Conclusions from the first set of analyses demonstrated that associations be-
tween motivations and intentions differ, depending on what PEB is observed. 
When we assume that the first three motivations are all focused on conse-
quences of PEBs, and the latter two motivations focus on (external or inter-
nalized) normative aspects of PEBs, we can summarize the findings as fol-
lows. People who have strong intentions to engage in a specific PEB tend to 
report stronger expectations regarding the consequences of the behaviours, 
though the exact nature of those consequences – environmental, hedonistic, or 
financial – depends on the PEB. No association of this kind was found be-
tween individuals’ intentions and normative or moral motivations for any of 
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the presented PEBs (Figure 11). 

The second set of analyses focused first on aggregated motivation tendencies, 
finding that at this level of aggregation, hedonistic motivations as well as 
moral motivations were associated with intentions. In other words, individuals 
who had strong intentions to engage in a range of PEBs tended to have, on 
average, strong hedonistic motivations as well as moral motivations, on aver-
age across PEBs (Figure 12, top panel).  
 
This same analysis revealed that within participants, there were associations 
between all motivations and intentions except for financial motivations. That 
is, individuals tended to have stronger intentions towards engaging PEBs for 
which they assessed the outcome as, for example, more environmentally ben-
eficial, compared to other PEBs with less such beneficial outcomes (ditto for 
other motivations, see Figure 12, bottom panel).  

The third set of analyses focused on the experimental data from both survey 
waves (s1 and s2). First difference values – the difference in motivation, re-
spectively intention from s1 to s2 – were used as outcome variables. First, a 
manipulation check was performed to see if manipulations had the desired 
effect on environmental respectively normative motivation. We separated the 
data into two datasets, one containing data on PEBs where half the respond-
ents underwent an environmental motivation-manipulation, and another da-
taset containing data on PEBs where half the respondents underwent a normal 
motivation manipulation. For each dataset, we compared a model explaining 
first difference scores in motivations with a factor on whether participants 
were in the experiment or control group (condition, between subject) to a 
model without this predictor. In case of environmental motivations, data sup-
ported the model suggesting that contained the predictor condition, while this 
was not the case for normative motivations. In sum, the manipulation was ef-
fective in raising environmental motivations, but not normative motivations. 
In the next step we proceeded only with the dataset containing data on PEBs 
that underwent the environmental manipulation.  
 
In a second step, we compared a model with the first difference in intentions 
as outcome and containing condition as a predictor to a model without this 
predictor, finding that data supported the model without this predictor. In other 
words, data was more likely under a model that did not explain the first dif-
ference in intentions between s1 and s2 with whether people received the en-
vironmental manipulation. 
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Figure 11: Coefficient estimates and 95 % credible intervals (CI) of associations be-
tween different motivations and PEB-intentions, based on data from Stikvoort and 
Juslin (2022a). Each panel represents estimates of a specific motivation’s association 
to intention. Numbers on x-axis represent behaviours: 1) turning lights off in unused 
rooms, 2) run laundry on lower temperatures, 3) running dishwasher only when full, 
4) eat more vegetarian meals, 5) buy eco-labelled products, 6) buy second-hand cloth-
ing. Green bars denote estimates with CIs that do not encompass zero and are positive, 
black bars denote estimates where the CI encompassed zero.  

 

 
Figure 12: Coefficient estimates and 95 % credible intervals (CI) of associations be-
tween different motivations and PEB-intentions, based on data from Stikvoort and 
Juslin (2022a). Top panel: estimates of associations between intention and motivation 
tendencies, averaged across PEBs, based on variation between persons. Bottom panel: 
estimates of associations between intention and motivations, based on variation within 
persons, across PEBs. Green bars denote estimates with CIs that do not encompass 
zero and are positive, black bars denote estimates where the CI encompassed zero.  
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Discussion  
Contingent on the conceptual model, where five motivations affect intentions to 
engage in PEBs, we found that 1) individuals who believed that performing a 
specific PEB would have a certain beneficial consequence – be it environmen-
tal, financial or hedonistic – had stronger intentions towards performing that 
PEB, while no such association was found for normative or moral motivations, 
2) individuals who on average tended to see more positive hedonistic conse-
quences of performing PEBs, or reported on average strong moral motivations, 
had stronger intentions than people who had lower such average motivation 
tendencies, 3) individuals had stronger intentions for PEBs for which they had 
stronger environmental, hedonistic, normative or moral motivations, compared 
to PEBs for which they perceived lower such motivations and 4) a short mes-
sage aimed to increase environmental motivations was successful in doing so, 
but this did not lead to an increase in intentions to perform the targeted PEBs.  
 
Though some of these approaches used a different subset of the data – e.g., 
the observational approaches used data from s1 while the experimental ap-
proach uses data from both s1 and s2 – all data do concern the same individu-
als, and while we cannot compare exact association estimates across ap-
proaches, we can compare the general conclusions drawn from these. The re-
sults summarised above suggest that conclusions concerning the associations 
between motivations and intention depend on the approach that is taken. In 
short, we found that conclusions from analyses of inter- and intraindividual 
variation of the same sample of individuals diverged. The findings based on 
intraindividual variation are more in line with expectations based on the TRA 
(i.e., the association between normative motivations and intentions), as well 
as findings from intervention studies concerning the effects of environmental, 
normative or moral messages (Asensio & Delmas, 2015; Bergquist & Nilsson, 
2016; Bolderdijk et al., 2012; de Groot et al., 2013; Nolan et al., 2008; Schultz 
et al., 2007; Steinhorst et al., 2015; Steinhorst & Klöckner, 2018). 
 
Findings underline the importance of matching the right research questions to 
the right approach, and to avoid drawing causal conclusions from observa-
tional data, without explicitly considering the possibility of confounding in-
fluences. 
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General discussion 

Summary and discussion of results 
The first aim of this thesis was to investigate what each approach taken in 
Papers I-III could reveal about a set of motivations and PEB-intentions. The 
summary and discussion of results is organised by the four sets of questions 
mentioned at the end of the Introduction. The first three sets are answered by 
data from observational studies, while the fourth question, concerning causal-
ity, requires data from (quasi)-experimental designs. The first two sets of 
questions concern variation between individuals, or interindividual variation, 
that is, how do motivations and intentions differ (and co-vary) between per-
sons. The first set looks at how motivations and intentions for specific PEBs 
are distributed in a population and associated with one another. The second at 
how motivations tendencies, as generalized over several PEBs, are associated 
with general PEB-intentions. The third set focuses on variation within indi-
viduals, or intraindividual variation, that is, how do motivations and intentions 
differ (and co-vary) within a single person, by looking at observations across 
PEBs. The fourth question focuses on the effects of experimental manipula-
tion of motivations on intentions.  

1. Do individuals have strong intentions to perform a specific PEB, and what
do they perceive to be strong motivations for engaging in this PEB? Do
individuals who experience strong motivations of a certain kind (e.g., en-
vironmental motivations) for engaging in a specific PEB also express
stronger intentions to engage in that PEB, compared to individuals who
experience less strong motivations of that kind?

The answer to these questions can be derived from studies with an observa-
tional design, measuring motivations and intentions across individuals. Con-
cerning the distribution of intentions and motivations, this relies heavily on 
the exact PEB in question, as well as the sample under scrutiny. For example, 
Paper I concluded that, compared to ‘regular’ consumers, prosumers had 
stronger intentions to engage in a range of PEBs, and had stronger beliefs that 
PEBs would benefit the environment, comfort and life-quality, while feeling 
more morally responsible for engaging in these.  
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As another example, the results in Paper II tell us that respondents had strong 
intentions towards recycling their waste. In terms of motivations, both moral 
responsibility and environmental motivation were assessed as high for recy-
cling waste (Figure 13). A researcher who is interested in increasing people’s 
recycling behaviour might use these data to further investigate whether peo-
ple’s strong intentions are aligned with their actual behaviour, and whether 
these highly assessed motivations are in fact driving forces behind recycling 
(intentions). A researcher interested in people’s motivations for buying eco-
labelled products might note that individuals assessed the financial motivation 
for this behaviour low, which can be a starting point for further research. 
  

 
Figure 13: Means (with standard error bars) for each motivation (panels) and per be-
haviour (x-axis) based on data from Stikvoort and Juslin (2022b). Numbers on x-axis 
represent: 1) buying eco-labelled products, 2) shifting electricity to off-peak hours, 3) 
turning off lights in unoccupied rooms, 4) traveling by train domestically, 5) turning 
off apparatus on standby, 6) eating more vegetarian meals, 7) considering energy ef-
ficiency when buying new appliances and 8) recycling.  

When it comes to the question concerning associations between motivations 
and intentions, across individuals, data in paper II and III suggested such in-
terindividual associations differ per investigated behaviour (Table 1). For ex-
ample, evidence supported that individuals had stronger intentions when they 
experienced stronger environmental motivations for buying eco-labelled prod-
ucts, using electricity at off-peak hours, traveling by train domestically, turn-
ing off apparatus from standby mode, eating less meat, buying energy-effi-
cient appliances, and purchasing clothing second-hand, compared to individ-
uals who experienced weaker such motivations. On the other hand, intentions 
were not stronger for individuals who experienced strong environmental mo-
tivations for running their dishwasher only when it is full or doing laundry at 
lower temperatures. Such differences also occurred for other motivations.  
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For the majority of PEBs investigated in these studies, and for at least some 
motivations, it is the case that those who experience stronger motivations also 
express stronger intentions, though which motivations were predictive of in-
tentions differed per PEB. This is in line with previous studies that used TRA- 
or TPB-determinants to predict individuals’ intention for different PEBs (e.g., 
Harland et al., 1999; Kaiser & Gutscher, 2003), with experiments showing 
that manipulation of – for example – norms had greater effect on intentions in 
some behaviours compared to other behaviours (Trafimow & Fishbein, 1994a, 
1994b), and with the TPB’s authors’ claims that relationships may differ per 
behaviour (as well as per individual and context, Fishbein & Ajzen, 1975) and 
that the set of beliefs underlying each behaviour differs (Fishbein & Ajzen, 
2011). In sum, across different PEBs, there are partial glimpses of associations 
implied by theory (e.g., intentions and subjective norms from TPB and moral 
norms from NAM), though exactly which associations are supported differs 
depending on the PEB.  
 
Whether these associations derive from causal effects of motivations on PEB-
intentions, or from confounds by unknown individual differences is difficult 
to determine from these data. While these analyses do not provide conclusive 
evidence for presence of absence of causal relationships between motivations 
and intentions, there are other insights to be gained, such as the above-de-
scribed distribution of motivations and intentions in populations of interest.  

 
Another observation emerging from analysing between-person differences is 
the lack of evidence for associations between injunctive norms and intentions 
in most investigated PEBs (see, for example, the estimates of associations be-
tween motivations and specific PEB-intentions, from Paper II, in Figure 14, 
also see Figure 11). Such weaker associations between subjective norms and 
intentions are not unusual in observational studies using constructs from the 
TPB or TRA (e.g., Armitage & Conner, 2001; Niemiec et al., 2020). In mag-
nitude, assessments of injunctive norms tended to be lower than other motiva-
tions (see Figure 13), which was due both to the expectancy and evaluation 
scores – that is, people tended to have little belief in that others think they 
ought to engage in PEBs, and moreover assessed others’ opinions on the mat-
ter as unimportant. Yet both the TRA and TPB as well as experimental find-
ings support the presence of a causal relationship between the normative mes-
sages and intentions (for example, see meta-analysis of Bergquist et al., 2019).  
 
This suggests that something else may be going on, between individuals, 
which may be overshadowing the process taking place within individuals. The 
papers in this thesis did not specifically test what alternative pathway might 
explain this, though in Paper III we speculate that it could be explained by 
differences in individuals’ socio-economic status. Every individual exists in 
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their own social milieu, and takes normative cues from there, which puts them 
at a certain point on a ‘normative motivation’ scale, in respect to others. That 
is, they have a specific notion of what their environment expects of them. It is 
not necessarily their location on this scale that affects intentions, but whether, 
departing from their starting point, their normative beliefs go up or down. 
Such a hypothesis could be tested with an observational study that controls for 
socio-economic status, and other potential factors that persons differ in.  
 

 
Figure 14: Coefficient estimates and 95 % credible intervals (CI) of associations be-
tween different motivations and PEB-intentions, based on data from Stikvoort and 
Juslin (Stikvoort & Juslin, 2022b). Each panel represents estimates of a specific mo-
tivation’s association to intention. Numbers on y-axis represent behaviours: 1) buying 
eco-labelled products, 2) shifting electricity to off-peak hours, 3) turning off lights in 
unoccupied rooms, 4) traveling by train domestically, 5) turning off apparatus on 
standby, 6) eating more vegetarian meals and 7) considering energy efficiency when 
buying new appliances. Green bars denote estimates with CIs that do not encompass 
zero and are positive, black bars denote estimates where the CIs encompassed zero. 

Another pathway is suggested by Klöckner & Oppedal (2011), who propose 
that social norms may get incorporated into individuals’ system of personal 
norms, implying that social norms’ effect on behaviour is mediated. This was 
not tested in the Papers presented here, but the suggestion forms a bridge to 
the next set of questions. If injunctive (social) norms are mediated by individ-
uals ‘system of personal norms’, is such a personal norm-system perhaps of a 
more generalized PEB-transcending nature?  
 
2. Do individuals who experience strong motivation tendencies of a specific 

kind, across a range of PEBs (e.g., environmental motivation tendencies) 
express stronger intentions to engage in PEBs, compared to individuals 
who experience less strong motivation tendencies of that kind? 

Papers I-III used aggregated motivation scores per individual across a range 
of PEBs, to investigate whether motivation tendencies – motivations averaged 
across a range of PEBs – were associated with intentions. Paper I found that 
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individuals who experienced strong environmental or life-quality motivation 
tendencies, or moral norm tendencies across a range of PEBs, were more in-
clined to perform PEBs than those who had weaker such motivation tenden-
cies across the investigated range of PEBs. This association did not emerge 
for descriptive or injunctive norm tendencies, implying that, no matter how 
much on average individuals experienced these norms, their intentions were 
not stronger or weaker compared to individuals who scored lower on average 
on these normative motivations. In Paper II, we found similar associations, 
though here, descriptive norm tendencies were in fact positively associated 
with intentions. In Paper III, we found associations between intentions and 
hedonistic motivation tendencies – a motivation comparable, though not iden-
tical, to the life-quality motivation of Paper I and II – and between intentions 
and moral norm tendencies. In other words, individuals who experienced, 
across a range of PEBs, a strong moral responsibility to engage in these, or 
expected positive impacts on their wellbeing, were more inclined to engage in 
a range of PEBs compared to others. 
  
Though not evidence of causality, findings from Paper I-III suggest that there 
are some motivations that tend to be, across PEBs, more prevalent among in-
dividuals who have stronger PEB-intentions. In other words, some people are 
more inclined to perform PEBs than others, and those people tend to believe 
that PEBs on average have more positive impacts on their life-quality and on 
the environment, while feeling more moral responsibility for doing it, and per-
ceiving that more others engage in PEBs.  
 
Though Kaiser and colleagues (Kaiser, 2006; Kaiser & Gutscher, 2003; Kaiser 
& Scheuthle, 2003) did not investigate these exact motivations, they did find 
that attitude tendencies (respectively tendencies for subjective norms and 
PBC) predicted variation in intention across a range of PEBs. There might be 
stable trait-like motivation tendencies that are applicable over a wider range 
of PEBs. Aggregated measures such as were used in these papers and else-
where (e.g., Kaiser, 2006; Kaiser et al., 2005; Kaiser & Gutscher, 2003; Kaiser 
& Scheuthle, 2003) may lead to the development of hypotheses concerning 
motivation tendencies’ role in affecting intention and actual behaviour. For 
example, Paper I revealed that prosumers had stronger belief tendencies that 
PEBs would benefit the environment, improve life-quality, and felt more 
moral responsibility to perform these, compared to normal electricity consum-
ers. Departing from this finding, we could investigate how such differences 
arise (e.g., are they a cause or consequence of investing in PV installations?).  
 
Another important question may be: is it a more stable trait-like motivation 
tendency that drives behaviour, or is it incidental PEB-specific motivations 
that drive behaviours? Most interventions are aimed at specific behaviours, 
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but if in fact it is trait-like tendencies that are the driving force behind behav-
iour, then different kinds of interventions might be more appropriate than in-
forming people about specific PEB consequences.  
 
3. Do individuals have stronger intentions to engage in PEBs for which they 

experience stronger motivations of a specific kind (e.g., environmental), 
compared to PEBs for which they experience weaker such motivations? 

Papers II and III analysed whether intraindividual variation in individuals’ 
motivation-scores across PEBs was associated with intentions, finding this to 
be the case for all measured motivations – financial (only associated in Paper 
II), environmental, life-quality/hedonistic and normative (injunctive and de-
scriptive (measured only in Paper II)) and moral. This answers the question 
with a ‘yes’, individuals seem to have stronger intentions to engage in PEBs 
for which they experience stronger motivations, compared to other PEBs (see 
Figure 10 and Figure 12). Though past literature, to my knowledge, has not 
investigated the relationships between intention and these specific motiva-
tions, studies using similar multi-behaviour set-ups like Paper II and III re-
ported considerable associations between the TPB-constructs attitude, subjec-
tive norm and perceived behaviour control on one hand, and intention on the 
other (e.g., Carfora et al., 2017; Finlay et al., 1997, 1999; Trafimow & Finlay, 
1996). In these studies, subjective norms were predictors to intentions, while 
in observational studies using interindividual variation, this is less often the 
case (Niemiec et al., 2020). In general, findings of intraindividual variation 
are more in line with the theoretical predictions of the TRA,TPB and NAM, 
as well as experimental literature investigating causal effects of specific inter-
ventions such as the effect of normative messages (Bergquist et al., 2019; 
Nolan et al., 2008). 
 
The two most eye-catching differences between the conclusions drawn from 
analyses of interindividual variation (i.e., the answers to question 1 and 2 
above) and conclusions from analyses of intraindividual variation are related 
to the association between intention on the one hand, and financial motivation 
and injunctive norms on the other hand. In the case of injunctive norms, we 
found, like elsewhere, that associations with intention were weak to non-ex-
istent, across individuals (e.g., Niemiec et al., 2020). But within individuals, 
we found that when people feel stronger injunctive norms for a specific PEB, 
compared to an individual’s baseline, their intentions were stronger, which is 
in line with theories and experimental literature (e.g., Bergquist et al., 2019). 
The hypothesised explanation for absence of a relationship at the interindivid-
ual level, discussed under Question 1 above, fits with this data. That is, within 
an individual, for short periods of time, socio-economic factors or social mi-
lieu do not vary. As suggested there, the location of one person on the norma-
tive scale, respective of others, might not matter, what matters is what happens 
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when one goes up or down from one’s own starting point. This process may 
be better captured by an analysis of intraindividual variation, across PEBs. 
 
The other eye-catching difference between inter- and intraindividual analyses 
lies in the absence of associations between economic/financial motivation and 
intention at the aggregated interindividual level, while there were positive as-
sociations at the intraindividual level (in Paper II). Financial motivation is an 
important motivator, if only because many policymakers believe in, and make 
use of it. There is a wide range of initiatives, particularly in the energy domain, 
grounded in the assumption that monetary incentives provide efficient ways 
to make people change behaviour (e.g, shifting electricity from peak to off-
peak hours, see Paterakis et al., 2017). When we look at differences between 
people’s financial motivation tendencies, intentions do not differ between 
people who expect to be financially benefitted or damaged from engaging in 
PEBs. Yet, analyses of intraindividual variation in Paper II (though not Paper 
III) suggested that people have stronger intentions towards those PEBs that 
they perceive to be more financially rewarding. This resonates with evidence 
from experimental and intervention studies suggesting that monetary incen-
tives can be effective ways of making people engage more in PEBs (Lefebvre 
& Stenger, 2020; Maki et al., 2016), though this might not apply to all sub-
fields of PEBs, such as energy saving (Buckley, 2020; Delmas et al., 2013).  
 
Though the conclusions from Paper II and III are not completely in accord 
when it comes to financial motivations, there seems no reason (yet) to abandon 
economic incentives to help people become more environmentally friendly. 
At the same time, it stands to reason that economic incentives can always be 
‘made’ to work, if only the price is dialled up sufficiently. The question then 
becomes not so much whether economic incentives work or not, but whether 
they are the most effective means of inducing the desired behaviour change. 
For example, Steinhorst and Klöckner (2015) found that environmental fram-
ing but not monetary framing of information about electricity saving led to an 
increase in not just energy-related behaviour, but also other climate-friendly 
activities, a so-called spillover effect. All else being equal, environmentally 
framed messages in this case seem to be the preferred intervention.  

 
This brings to the front findings on another interesting motivation: wellbeing. 
Across a set of 10 PEBs, the papers repeatedly found that individuals with 
more positive beliefs in PEBs’ impact on their wellbeing (life-quality or com-
fort) have stronger intentions to perform these (only one exception). Wellbe-
ing or hedonistic tendencies, aggregated across PEBs, were also associated to 
generalized intentions to perform PEBs, and within subjects, the more an in-
dividual saw wellbeing benefits of performing a PEB, the stronger their inten-
tions were, compared to other PEBs. Across a range of (observational) 
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approaches, data suggests that having strong beliefs about PEBs’ effect on 
wellbeing is associated with intentions to engage in PEBs.  
 
Since both (subjective) wellbeing and sustainability are important societal top-
ics, the association between the two begs more research. Zawadzki et al. 
(2020) concluded that there are only a few experimental studies out there 
investigating the causal relationship between wellbeing and PEB-engagement, 
studies which are suggestive of a causal relationship. Moreover, they suspect 
the relationship may be bidirectional, that is, there might be a positive self-
reinforcing cycle between wellbeing and PEB (though when it comes to some 
PEBs, it is easy to see that there is an upper limit to this; one cannot recycle 
more bottles than one uses). Zawadzki et al. (2020) suggested that experienced 
meaningfulness of performing PEBs – the degree to which an action is per-
ceived as the morally right thing to do – may explain why performing PEBs 
is associated with wellbeing (see also Venhoeven et al., 2020). Performing a 
behaviour that is meaningful can give people a good feeling about themselves, 
hence performing PEBs has hedonistic benefits, it is intrinsically rewarding. 
Particularly warm glow – a positive affective state that one experiences be-
cause of (anticipating the performance of) a behaviour was associated with 
performing PEBs (Taufik et al., 2016; van der Linden, 2018; Zawadzki et al., 
2020).  
 
Apart from being suggestive of beneficial synergies, the associations between 
wellbeing and PEBs also showcases that motivations are not always distinct 
and clear-cut as they appear on paper. For example, if expected wellbeing or 
‘warm glow’ from performing PEBs is due to feeling good about doing the 
morally right thing, and this motivation is shown to cause intentions, is the 
motivation hedonistic or moral in nature? This begs the question: to what ex-
tent are (these) motivations distinct? 
  
4. When individuals’ motivations of a specific kind (e.g., environmental mo-

tivations) are increased, do their intentions for PEBs increase? 

In Paper III, participants’ environmental motivations for a trio of PEBs was 
raised by a short display of information on environmental outcomes of these 
PEBs, though the manipulation did not have a measurable effect on intentions 
for these PEBs. An inspection of means of intentions suggests that these were 
slightly higher among participants who received the manipulation, compared 
to a control, though data did not support the hypothesis that there was an effect 
of the manipulation. Though the attempt at manipulating normative motiva-
tion failed, there is considerable evidence from intervention studies suggesting 
that changes in perceived norms can affect behaviour and, presumably, inten-
tion first (e.g., see meta-analysis by Bergquist et al., 2019). Studies elsewhere 
have reported effects of experimental interventions affecting intention or 
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behaviour change, effects that could plausibly run via the proposed motiva-
tions, such as environmental or normative motivation (e.g., see meta-analyses 
and reviews by Andor & Fels, 2018; Bergquist et al., 2019; Buckley, 2020; 
Delmas et al., 2013; Maki et al., 2016; Osbaldiston & Schott, 2012; Varotto 
& Spagnolli, 2017).  
 
When conclusions differ between approaches 

To summarize the summary: intentions are strongest among people with high 
expectations on PEBs’ effect on the environment, or life quality, who perceive 
others engage in this and who feel stronger moral responsibility. Moreover, 
people tend to have stronger intentions to engage in those PEBs that they ex-
pect will yield financial, environmental, and life-quality gains, for which they 
experience more social pressure, as well as for which they feel stronger moral 
obligation, compared to other PEBs. Finally, when expectations about envi-
ronmental benefits are presented, environmental motivations are raised, 
though intentions to engage in PEBs are not – at least not detectably so. In 
short, conclusions from different approaches applied in Paper I-III differed in 
some regards, while there were also commonalities across approaches. For 
example, across inter- and intraindividual levels, PEB-intentions were pre-
dicted by hedonistic or well-being motivations.  

 
Theories such as the TRA, TPB and NAM describe causal processes that occur 
within individuals. Analyses of observational data using within-person varia-
tion may be more closely aligned with the modus operandi of such theories 
than analyses based on between-person variation. Overall, conclusions from 
intraindividual analyses (within person) are more supportive of the hypotheses 
that can be derived from such theories, such as the hypothesis that beliefs on 
environmental, financial, well-being or normative outcomes of performing a 
PEB affect intentions. These intraindividual analyses are also more often con-
gruent with findings from experimental studies, which are better equipped to 
support causality of motivational hypotheses.  
 
That is not to say that (between-person) observational studies are to be 
avoided. First, there are designs that strengthen observational studies’ ability 
to investigate causal relationships, for example with the use of instrumental 
variables or regression discontinuity designs (Angrist & Pischke, 2009; Kim 
& Steiner, 2016; Schwerdt & Woessmann, 2020). Moreover, when models are 
built – usually as a product of theorizing and prior research – to incorporate 
all important confounding pathways, such models could be tested, for example 
with Structural Equation Modelling (SEM) techniques. If indeed the proposed 
model captures or approaches the actual data-generating model – which in 
case of data across individuals would include confounding factors operating 
between individuals – then correlations may indeed be indicative of causal 
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effects. Such an endeavour is always a product of rich domain knowledge and 
requires researchers to make strong assumptions, as well as communicate 
these assumptions clearly (Rohrer, 2018). It is for this reason that careful con-
sideration of potential causal – and confounding – pathways is an important 
step to take, particularly when randomization is for some reason not possible 
(Bhushan et al., 2018).  
 
Moreover, observational studies can reveal aspects of a population which 
might not come to light in tightly controlled experimental set-ups (Rohrer, 
2018). For example, In Paper I, though associations between individuals did 
not seem to differ, when comparing prosumers to consumers, there were dif-
ferences in terms of magnitude of both groups’ intentions and motivations. 
Such differences might be a consequence of, for example, investing in solar 
panels, or they might be the cause of it. Observational studies do not lend 
themselves to answering whether differences were a cause or consequence, 
but they do serve a purpose of revealing differences in a population, and aide 
in the formulation of relevant hypotheses.  
 
Furthermore, experimental designs tend to be artificial and controlled, which 
may reduce external validity and make it more difficult to generalize findings 
to a larger population. There are situations in which it is not practically feasi-
ble, or morally permissible, to manipulate participants in a way that would be 
needed in an experimental design (Bhushan et al., 2018; Vine et al., 2014). 
For example, it may not be morally justifiable to present people with warnings 
about immediate and severe health-impairing consequences of not recycling 
plastic bottles, to test if such messages will result in more recycling. A suc-
cessful experiment will have to find the right – morally permissible and prac-
tically feasible – manipulation, and moreover do so in a setting where partici-
pants can be randomly assigned. These prerequisites tend to make studies with 
an experimental design less ‘natural’ and make it more difficult to translate 
findings from an experiment to real-life situations. Observational studies often 
have greater external validity and can be used in conjunction with experi-
mental designs. As Rohrer put it: “the most convincing causal conclusions will 
always be supported by multiple designs” (Rohrer, 2018, p. 40).  

Limitations 
One of the critiques on models like the TPB is that rather than measuring pre-
existing states of mind, studies may invite participants to create cognitions on 
the spot (Ogden, 2003). It may be, for example, that one never thought about 
the loss or gain of wellbeing when switching off lights in unused rooms, but 
when asked, such a cognition is created. When this happens during a survey, 
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the ‘generated’ motivation cannot have been part of the set of motivations 
driving past behaviour – though technically it could become part of the set of 
motivations driving future behaviour. Indeed, Ogden (2003) argues that ques-
tionnaires may change respondents’ behaviours, merely by having them an-
swer questions. Though I suspect it is unlikely that respondents’ engagement 
in PEBs has changed dramatically from filling in the surveys underlying Pa-
pers I-III, it is possible that at least some of their motivations were generated 
on the spot, rather than tapping into existing states.  
 
This invites a related problem. By thinking about one’s intention and past be-
haviour, respondents may have been tempted to engage in post-hoc rationali-
zations for these. This is particularly the case when confronted with a motiva-
tion that respondents have not yet considered themselves, but it is also possible 
that it happens just so. For example, when asked, few would want to admit 
that they are completely impervious to the – however slight – financial gain 
that is connected to turning off lights in unused rooms. Yet at the same time, 
‘admitting’ seeing these financial benefits does not necessarily mean that this 
cognition played a role in the actual behaviour.  
 
This problem is exacerbated in the multiple-behaviour approach in Papers I-
III. Each survey asked participants to assess motivations for several PEBs, 
giving them the chance to rationalize over all these reasons to engage in PEBs, 
as well as to rank them between behaviours. For example, a participant might 
reason that if they expressed a higher financial benefit of turning off lights 
than recycling waste, they ought to also have more intentions to doing the 
former. No-one likes to be internally inconsistent. Such a problem is lessened 
in Paper III, where an online survey did not permit participants to flip back to 
previous answers to ‘correct’ inconsistencies. Future studies of this kind could 
further safeguard against such problems by introducing filler tasks, or by fully 
randomizing all questions rather than presenting them in blocks.  

 
Another related issue is that the presented papers assumed that all investigated 
behaviours are products of our – deliberate or automatic – reasoning. The 
Comprehensive Action Determination Model (Klöckner & Blöbaum, 2010) 
suggests that there are at least two other sources for behaviour: habits and 
situational influences. Habits are for example formed by repeatedly perform-
ing a behaviour with a satisfying outcome. Though they once were the result 
of an intentional process, they have turned into automated responses activated 
by cues or schemata. When the original motivations for a habit change, it is 
not certain that the habit will, too. Situational influences, likewise, can affect 
what people can or cannot do. If PEBs are habitual, or constrained by situa-
tional limits, then asking people about their cognitive motivations for perform-
ing these behaviours may result in post-hoc rationalisations and invite demand 
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characteristics – where respondents guess researchers’ intentions and try to 
comply with the ‘right’ answers. At best, then, we capture what people think 
we want them to think. Habits and situational factors ought to be considered 
in studies focusing on PEBs that risk being less under intentional control.  

Implications and future directions 

Societal perspective 
Changing behaviour is one important strategy to help protect our planet. Of 
immediate concern is a reduction in energy-consumption in Europe, to prepare 
for potential gas shortages (European Commission, 2022). Member states are 
urged to start public awareness campaigns to promote reduction of heating and 
cooling. Such campaigns should build on knowledge of causal impacts of mo-
tivations on intentions and behaviour.  
 
Monetary incentives, when prices are high enough, are likely to be effective, 
though at milder ranges they may not be. At the same time, savagely increas-
ing prices may not be the best approach from a societal perspective. There 
may be better alternatives. Different types of incentives are more or less ef-
fective for different types of behaviour (Maki et al., 2016), and some are more 
efficient in inducing spill-over effects compared to others, where more than 
just the targeted PEB gets affected (Steinhorst et al., 2015). So, preceding any 
campaign aimed at reducing individuals’ usage of heating or cooling systems 
– or any other campaign for that matter – research should be done on the causal 
effects of incentives and motivations on the targeted behaviour. For example, 
hedonistic motivations were, across all observational approaches discussed 
here, predictors of PEB-intentions, as well as elsewhere (Zawadzki et al., 
2020). Warm glow or positive affect after having performed one PEB might 
affect performance of subsequent PEBs (Chatelain et al., 2018), and there is 
reason to suspect that the anticipation of feeling good from performing a PEB 
is an underleveraged mechanism for eliciting behaviour change (van der 
Linden, 2018). Whether such a process operates via cognitive or affective 
pathways requires further investigation (e.g., Taufik et al., 2016 suggest the 
process is affective). Though lowering one’s thermostat is not necessarily 
linked to an anticipated increase in comfort, one can connect this behaviour to 
a severe loss of comfort (anticipated negative affect) when, for example, load-
shedding practices are implemented, that is, when electricity sectors are delib-
erately taken off the grid temporarily, to allow the grid to deal with peak loads 
(Sjögren, 2022).  

 
Moreover, it may be valuable to know whether more generalized motivation 
tendencies can be a cause of increased engagement in a range of PEBs. 
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Though perhaps more difficult to change, trait-like tendencies have the poten-
tial to affect more than one single PEB at the same time. Such synergies are 
important in the light of the current need for broad-scale behaviour change 
(e.g., all the little things one can do in a household to lower electricity usage). 
 
In addition to this, it is relevant to know whether the target population in gen-
eral is low or high in causally related motivations. For example, say environ-
mental motivation is related to intentions to reduce one’s heating during win-
ter. At the same time, most individuals’ environmental motivation may al-
ready be fairly high. This suggests that there is little room for improvement 
for many, no matter how strong the causal connection, and how persuasive the 
intervention is. Moreover, it is valuable to know a) whether relationships vary 
in subpopulations – for example, only rich urban villa-owners’ intentions are 
affected by moderate financial motivations and b) whether subgroups are par-
ticularly low or high in intentions or motivations that cause intentions. In other 
words, just like niches in an ecological system, people live in different ‘niches’ 
of society, and require different approaches to the study of determinants of 
behaviour.  

Future directions 
One straightforward future direction is to replicate the study reported in Paper 
III with stronger manipulations, also of the other motivations. Such an ap-
proach could show whether there are, for example, causal effects of hedonistic 
or normative motivations on intentions, and whether such effects coincide 
more with inter- or intraindividual analyses. 
 
Farther afield, an interesting avenue for future research is to explore dynamics 
between motivation tendencies – motivations that people tend to have across 
a range of PEBs – and differences within individuals across PEBs. For exam-
ple, in the multilevel model in Paper II, both intercepts and slopes were al-
lowed to vary between motivations and intentions, meaning that we estimated 
a slope – an association estimate – for each individual in that sample. Due to 
fairly low numbers of observations per individual (between 6 and 8), we re-
frained from further analysing those slopes. A study that gathers more obser-
vations per individual might allow for further investigation, for example, test-
ing whether there are relationships between people who have strong motiva-
tion tendencies across the board, and those who have strong slope estimates 
of the intraindividual association between motivation and intention. Are those 
people more or less inclined, across the board, to engage in PEBs? What other 
trait-like or demographic characteristics might such people have?  
 
A third direction is to deepen our understanding of what happens within indi-
viduals, for example with extensive time-series data or n-of-1 designs. Such 
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approaches can test whether theories like the TRA and TPB, or the conceptual 
model used in the Papers discussed here, predict intention or behaviour within 
individuals, across time (e.g., Hobbs et al., 2013).  
 
With the rise of smart home devices (e.g., thermostats that are connected to 
the internet, allowing users to remotely control their heating system and link 
it to hourly electricity prices), rich data with high time resolution is common. 
At the same time, ambulatory assessment methods – where participants regu-
larly self-report on variables of interest during normal daily activities – is 
made easy by wide-spread mobile phone coverage in most populations on this 
planet. With these technological and methodological possibilities, there is lit-
tle reason to continue focusing on cross-sectional observational datasets al-
lowing only analyses of interindividual variation. Instead, more focus should 
be put on intraindividual variation. Moreover, with time-series data, models 
that describe processes of behaviour change, such as Bamberg’s stage model 
of self-regulated behaviour change, can be used to analyse what motivations 
and barriers are relevant at certain stages of behaviour change (Bamberg, 
2013; Keller et al., 2019; Klöckner, 2014; Klöckner & Nayum, 2016). 
 
Using an idiographic approach, focusing on processes occurring within the 
mind of the individual, can “[bring] back the person into scientific psychol-
ogy” (Molenaar, 2004, p. 202). Ultimately, understanding why people behave 
(un)sustainably is part of the puzzle we need to solve to steer the world away 
from crossing devastating climate tipping points (McKay et al., 2022). 
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