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A B S T R A C T   

Motivations to engage in pro-environmental behaviours (PEBs) are often investigated using psychological the-
ories such as the Theory of Reasoned Action. Though many psychological theories propose causal mechanisms 
operating at the level of the individual, studies often analyse cross-sectional data on psychological constructs 
with between-subject analyses. This approach is sensitive to confounding effects arising from differences between 
individuals, as opposed to capturing within-subject mechanisms. With pooled data from two surveys, we show 
that analysing relationships between motivations and intentions within subjects, across behaviours, can yield 
divergent results when compared to analyses between subjects, within specific behaviours, or using aggregate 
data. Specifically, whereas between-subject analyses suggested that individuals who perceived strong social 
pressure had only weakly stronger PEB-intentions, a within-subject analysis revealed that individuals were more 
inclined to perform PEBs for which they perceived social pressure. Likewise, economic gains were only in some 
cases related to PEB-intentions between-subjects, but individuals were more likely to perform PEBs that pro-
duced economic gains. We elaborate on what these diverging findings imply.   

1. Introduction 

With negative effects of climate change looming large, a considerable 
body of literature has concentrated on explaining what drives people to 
engage in pro-environmental behaviours (PEBs) with various psycho-
logical theories (Osbaldiston, 2013). Often-used theories are the Theory 
of Reasoned Action (TRA: Fishbein & Ajzen, 1975) and its successor the 
Theory of Planned Behaviour (TPB: Ajzen, 1991), which propose that 
cognitive beliefs about a behaviour affect behavioural intentions and 
ultimately behaviour, via attitudes, subjective norms and, the case of the 
TPB, perceived behaviour control. Other commonly applied theories 
include the norm-activation model (NAM: Schwartz, 1977) which as-
sumes pro-social behaviour is driven by personal or moral norms, and 
the value-belief-norm theory (VBN: Stern, 2000) which links the NAM to 
environmental values and worldviews. Many cross-sectional studies 
using between-subject analyses have shown that constructs from these 
theories explain variance in people’s intentions to perform PEBs, which 
in turn correlates to (self-reported) behaviour (Bamberg & Möser, 2007; 
Klöckner, 2013). In these between-subject studies, differences between 
individuals’ intentions to perform a specific behaviour are related to – 

and explained by – differences between individuals’ endorsement of 
certain motivations (e.g., norms, beliefs. worldviews). 

Between-subject analyses of cross-sectional data have at least two 
limitations: 1) they are not suited as tests of causality (Sutton, 2003) and 
2) they capture correlations as observed between (across) different in-
dividuals. By contrast, most psychological theories describe with-
in-subject processes and correlations (Curran & Bauer, 2011). For 
example, in proposing that attitudes affect intentions, the TRA implies 
that when an individual develops a stronger positive attitude for a 
behaviour, this will lead to a stronger intention towards performing the 
behaviour in that individual. Measuring associations at a 
between-subject level introduces the possibility for confounding effects 
of unobserved variables arising from differences between individuals 
(Nickerson & McClelland, 1989). In an extreme case, such confounding 
effects may lead to sign reversal, a phenomenon known as Simpson’s 
Paradox (Arah, 2008; Pearl, 2014), where relationships between vari-
ables observed between-subjects have opposite signs to relationships 
operating within individuals. In short, between-subject analyses may not 
accurately capture relationships within individuals.1 In practice, this 
could mean that between-subject analyses of cross-sectional data over- 
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or underestimate effects occurring within individuals, and ultimately 
that interventions based on these analyses miss their marks. For 
example, while many cross-sectional studies find relatively weak re-
lationships between subjective norms and intentions (Armitage & Con-
ner, 2001), the current study finds that the relationship is stronger 
within subjects. If the latter holds, then policy interventions on subjec-
tive norms may be effective tools to intervene in individuals’ behav-
iours, despite apparently low relationships of subjective norms on 
intentions observed in between-subject analyses. 

Studies incorporating within- and between-subject analyses of vari-
ation are rare in the field of pro-environmental behaviour (e.g., Bissin-
g-Olson et al., 2013; Brick et al., 2017; Carfora et al., 2017; Klöckner & 
Friedrichsmeier, 2011; Klöckner & Oppedal, 2011; Norton et al., 2017), 
and to our knowledge, none directly compare analyses of both levels. 
This paper presents findings from pooled cross-sectional data of two 
surveys concerning respondents’ motivations (i.e., behavioural and 
normative beliefs underlying attitudes and subjective norms respec-
tively, as proposed in the TRA) across several PEBs, allowing relation-
ships between motivations and intentions to be investigated both 
between-subject and within-subject. We identify differences in conclu-
sions drawn from between-subject and within-subject analyses and 
discuss these in view of theoretical and experimental literature. While 
constructs in this study are loosely based the TRA, findings may also be 
relevant for other behaviour-(change) theories. 

1.1. Between-subject and within-subject approaches to cross-sectional 
data 

The TRA describes a causal chain of events where behavioural beliefs 
– a behaviour’s consequences – and normative beliefs – others’ opinions 
on what we should do – determine individuals’ attitudes and subjective 
norms respectively. These components shape behavioural intentions, 
which in turn affect volitional behaviours (Fishbein & Ajzen, 2009). The 
TPB furthermore adds control beliefs – whether one feels one can 
perform a behaviour – which determines an individual’s perceived 
behaviour control, in turn affecting both intention and behaviour. The 
TRA constitutes, in other words, a special case of the TPB, in which 
behaviour is (perceived to be) completely within the actor’s control. 

Constructs from these theories have explained variance in many 
PEBs and PEB-intentions (see meta-analyses: Bamberg & Möser, 2007; 
Klöckner, 2013; Morren & Grinstein, 2016); for example in recycling 
(Kaiser & Gutscher, 2003; Nigbur et al., 2010), sustainable consumption 
(Johe & Bhullar, 2016), and travel mode choices (Klöckner & Blöbaum, 
2010; Wall et al., 2007). Perhaps unsurprisingly, behaviours differ in the 
extent to which they are driven by certain motivations – that is, struc-
tural relationships between motivations and intention/behaviour differ 
across behaviours (e.g., Harland et al., 1999; Trafimow & Fishbein, 
1994a, 1994b). Besides that, population subgroups can also differ in 
their response to motivations (Moons & De Pelsmacker, 2015; Morren & 
Grinstein, 2016; Stikvoort et al., 2020). Individuals, likewise, can have 
different structural relationships between motivations and intentions, 
compared to others (Fishbein & Ajzen, 2009). For example, Trafimow 
et al., (1996) measured attitudes, subjective norms, and intentions 
among individuals for several behaviours, obtaining cross-sectional data 
for between-subject analyses (i.e., regressing intention onto attitudes 
and subjective norms for each behaviour separately) and within-subject 
analyses (i.e., regressing intention onto attitudes and subjective norms 
for every individual separately). They found that some individuals are 
more affected by their attitudes towards the respective behaviours, 
while other individuals are more affected by normative considerations 
(see also Finlay et al., 1999, 1997; Hagger & Chatzisarantis, 2006; 
Hagger et al., 2014; Johnston et al., 2004; Sheeran et al., 2002; Trafi-
mow & Finlay, 2001). Trafimow et al., (1996) investigated if individuals 
differ in whether attitudes or subjective norms are stronger motivations 
for their intentions, that is, they focused on person-specific effects. It can 
additionally be practical to know what these person-specific (i.e., 

within-subject) relationships are, on average, across many individuals. 
Between-subject relationships, however, do not generalize to 
within-subject relationships (Molenaar & Campbell, 2009). 

Alternative causal pathways like in mediation, confounding or sup-
pression can affect a correlation measured between two constructs 
(MacKinnon et al., 2000). Take the situation depicted in causal diagram 
in Fig. 1-a, where M is a specific motivation for a behaviour, I is the 
behavioural intention, and the direct link is the only causal pathway 
from M to I. O is an error term that contains both systematic effects of 
other unaccounted for factors, as well as unsystematic errors affecting I. 
In this exceptionally simple world, the covariance between M and I is 
unbiased by other variables. However, when there are alternative 
pathways between M and I other than the direct one (e.g., Fig. 1-b-c), the 
M,I correlation can be biased, because it may contain effects running via 
these alternative pathways (see Sutton, 2003 for a detailed account). 

In a correlational analysis of the M,I relationship, alternative path-
ways between M and I can bias the correlation, even with within-subject 
analyses. However, analysing a relationship that is theorized to operate 
at a within-subject level, at a level across individuals (i.e., run between- 
subject analyses), adds an extra source of potential alternative pathways 
that can affect the observed M,I relationship. 

Suppose, for example, that individuals in a population are unaffected 
by potential monetary savings to reduce one’s in-home electricity con-
sumption. That is, within persons, there is no (or almost no) causal effect 
of expected financial gain on intention to reduce in-home electricity 
consumption (i.e., in consideration of the magnitude of the price signals 
that are usually implemented). However, there may be differences in 
individuals’ tendency-to-agree on response scales (acquiescence bias, 
Paulhus, 1991), so that persons high on this bias tend to score high on 
scales measuring intention and motivations, while persons low in this 
bias tend to score low on identical scales (e.g., Fig. 1-b). In this scenario, 
a between-subject analysis of the relationship between financial moti-
vation and intention might result in a positive correlation, even though 
within individuals, no causal relationship exists (e.g., Fig. 2, see Nick-
erson & McClelland, 1989 for a comparable example). 

Alternatively, suppose that within persons, there is a positive causal 
relationship leading from expected financial gain to intention to reduce 
in-home electricity consumption (as many commercial demand- 
response programs assume). At the same time, people differ in their 
materialistic values, and such values have been found to negatively 
correlate to environmental motivations (Hurst et al., 2013). There may 
be an alternative pathway, where financial motivation is positively 
related to materialistic values, which is negatively related to environ-
mental motivations (e.g., Fig. 1-c). An individual with strong financial 
motivations, compared to someone with weak motivations, may have 
strong materialistic values, subsequently low environmental motiva-
tions and lower intentions, resulting in a negative correlation between 
financial motivations and intentions, via this pathway. A 
between-subject analysis based only on financial motivations and in-
tentions yields a correlation that captures both pathways (direct and 
indirect) and may result in an absent or even negative relationship be-
tween financial motivations and intentions, even though within in-
dividuals there was a (direct) positive M,I relationship (see Fig. 2-b). 

At the level of a single individual, acquiescence bias and materialistic 
values do not affect the motivation-intention relationship, but between 
persons, these factors do. There may be other factors affecting variation 
in intentions at a population level which do not affect intention in the 
same way at the individual level, such as environmental self-identity 
(Johe & Bhullar, 2016; Whitmarsh & O’Neill, 2010), or personality 
traits (Kesenheimer & Greitemeyer, 2021; Soutter et al., 2020). For 
example, Kesenheimer and Greitemeyer (2021) found that narcissism 
was positively linked to engaging in some types of PEBs. If narcissism 
affects PEBs and attitudes towards PEBs, then a between-subject analysis 
of the relationship between attitudes towards PEBs and engaging in PEBs 
is confounded with narcissism. The interference of between-subject 
factors makes it hard to support theoretically proposed within-subject 
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relationships between motivations and intentions using between-subject 
data, without controlling for a wide range of between-subject 
differences. 

Nickerson and McClelland (1989) propose instead to make com-
parisons across multiple behavioural alternatives, or acts, for each in-
dividual. This approach mirrors the between-subject approach, and it is, 
by symmetry, susceptible to similar potential effects of uncontrolled-for 
alternative causal pathways. For example, within-subject, across-beha-
viour analyses might be confounded by how well-known behaviours are. 
Well-known behaviours may elicit stronger motivations than less 
well-known behaviours. The analysed individual may assess well-known 
behaviours higher on motivation M as well as on other motivations O. 
When only M and I are captured in this within-subject, across-behaviour 
study, the correlation between M and I can be confounded by this 
salience bias of behaviour. 

In summary, any correlational analysis of cross-sectional data be-
tween motivations and intentions (or other constructs) can be suscep-
tible to alternative pathways between M and I that result in a biased 
correlation, if not controlled for. Analyses across individuals that aim to 
capture within-subject processes can be confounded both by unknown 
between-subject factors as well as within-subject factors. That is, a 
between-subject analysis can neither confirm nor refute the presence of 
an association at the within-subject level. 

By symmetry, within-subject, across-behaviour analyses are subject 
to similar problems; there is the possibility that factors operating be-
tween behaviours confound correlations. However, within-subject ana-
lyses, across behaviours, have the benefit of measuring correlations on 
the level at which psychological mechanisms operate: within individuals 
(Curran & Bauer, 2011). Considering the TRA, even though relation-
ships between constructs are assumed to be unique to each individual 
and behaviour (Fishbein & Ajzen, 1975), the causal mechanism lies ul-
timately in the individual. Moreover, the potential biases affecting a 
within-subject, across-behaviour analysis might be reduced by selecting 
a sample of similar behaviours (e.g., focusing on PEBs), which elimi-
nates the effects of confounds from factors operating between subjects or 
between behaviours. We assume that when certain motivations cause a 
specific behaviour in an individual, these motivations also likely cause 

similar other behaviours in that individual. In contrast, it is not at all 
self-evident that when certain motivations cause behaviour in one in-
dividual, they will also do so in another individual. 

Both kinds of analyses (as most) have pitfalls and limitations. We, 
however, propose that the most ideal situation for drawing valid causal 
conclusions from cross-sectional data is a within-subjects analysis across 
a homogenous sample of behaviours, maximizing the chances that the 
underlying causal mechanism for these behaviours are similar within a 
given respondent. 

1.2. Motivations to perform PEBs 

We concentrate on the TPB-family of psychological theories (i.e., the 
TRA and TPB) to explore and illustrate the effects of using between- and 
within-subject across-behaviour analyses of cross-sectional data, when 
testing the theories’ hypothesized relations between constructs. In a 
pilot study on beliefs preceding attitudes, norms, and perceived 
behaviour control for several PEBs, Stikvoort et al., (2018) found that 
control beliefs were idiosyncratic to each PEB, while there was a set of 
behavioural beliefs that was relevant across all PEBs. Because the cur-
rent study also considers several PEBs in analyses, with the intent of 
measuring a same set of beliefs for each PEB, we concentrate on 
behavioural and normative beliefs, underlying the constructs attitude 
and subjective norm, and omit PEB-specific control beliefs. Moreover, 
since it is possible that beliefs have an independent effect on intention, 
rather than being mediated by attitudes or norms (Liska, 1984), we 
examine these direct relationships between beliefs and intentions, which 
has the added benefit of providing more immediate conceptual in-
terpretations and policy relevance to findings; one can readily imagine 
how a belief concerning financial gain is tackled in a 
policy-intervention, while an increase in ‘attitude’ might be more 
difficult to accomplish. The main argument about between- and 
within-subject analyses raised here also applies to complete models. 

Behavioural beliefs – individuals’ convictions that their behaviour 
will have certain outcomes – are adopted from Stikvoort et al. (2018), 
where these beliefs were identified as consistently relevant across PEBs. 
These beliefs, or ‘motivations’, concern financial-, environmental- and 

Fig. 1. Causal diagrams illustrating the relationships between motivation M, intention I, an unmeasured between-subject variable P (for example, acquiescence bias 
or materialistic values, as discussed in text), and error term O, containing both systematic effects of other unaccounted for factors as well as unsystematic errors. 
Filled and blank dots represent respectively observed and unobserved variables. 

Fig. 2. Two hypothetical situations where within-subject covariances between M and I do not correspond to between-subject covariances between M and I. Each 
number represents an individual, circles are potential observations of individuals’ M and I and black circles are factually observed values in one cross-sectional 
between-subject study. Solid lines represent the regression line between subjects, equalling 1 in the left, and 0 in the right panel. Grey dotted lines represent 
each individual’s regression line between M and I, which average, across individuals, to 0 in the left, and 1 in the right panel. 
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quality-of-life consequences of engaging in PEBs. Normative beliefs – 
individuals’ experience of, and willingness to comply with, external (or 
internalized) societal norms towards behaviours – were incorporated to 
cover injunctive, descriptive, and personal/moral norms. The TRA 
originally proposed that injunctive norms – the perception that others 
think one should perform a certain behaviour – affect intentions (Fish-
bein & Ajzen, 2009). In addition, descriptive norms – the assessment of 
how common a behaviour is among others (Niemiec et al., 2020) – have 
been found to be more effective in eliciting behaviour-change than 
injunctive norms (Farrow et al., 2017). A third normative belief relates 
to personal/moral norms – an individual’s experienced moral obligation 
towards a behaviour, a construct central to the Norm Activation Theory 
(Schwartz, 1977) and the Value Belief Norm theory (Stern, 2000). Per-
sonal/moral norms, besides increasing explained variance of intentions 
(Harland et al., 1999; Niemiec et al., 2020; Wall et al., 2007), seem likely 
candidates for antecedents to PEB-intentions; PEBs are plausibly per-
formed because people believe they have a personal/moral obligation 
which springs from internalized norms. In line with Niemiec et al. 
(2020) we assume that all three types of normative influence affect 
intention directly, rather than one mediating the others (Bamberg & 
Möser, 2007). 

In summary, three behavioural beliefs – financial-, environmental- 
and quality-of-life consequences of engaging in PEBs, and three 
normative beliefs – relating to injunctive, descriptive, and moral norms – 
are identified as potential motivations affecting individuals’ PEB- 
intentions. It is the relationship between these motivations and in-
tentions that the current study investigated, both on a between- and a 
within-subject level, with the aim of comparing conclusions drawn from 
each level. 

2. Methods 

2.1. Survey respondents and pooled sample 

Data from two conceptually similar surveys were used, containing 
measurements on behavioural and normative beliefs, and intentions, for 
a set PEBs. The first survey covered eight PEBs, and a subset of six was 
covered by the second survey: purchasing organic or eco-labelled 
products (only Survey 1), shifting electricity use to off-peak hours, 
switching off lights in unused rooms (only Survey 1), domestic travel by 
train instead of airplane, recycling/sorting waste, turning off apparatus 
from standby-mode, replacing meat dishes with vegetarian dishes (i.e., 
eat less meat) and considering energy-efficiency when buying household 
appliances. Both surveys were distributed in Sweden.2 The first was 
distributed via postal mail among residents from the provinces of 
Uppsala and Gothenburg in the winter of 2016-17. Its purpose was to 
compare PEBs and motivations between households who owned solar 
panels to those who did not (see also Stikvoort et al., 2020). The second 
survey was distributed among residents of two Stockholm suburbs, in 
the summer of 2017, with the aim of comparing PEBs in two demo-
graphically comparable suburbs which had different electricity tariffs. 

The pooled dataset contained 1912 responses. Respondents were 
excluded when intention scores across behaviours had zero variance, 
that is, those who reported identical evaluations across all behavioural 
intentions. Moreover, respondents were only included if they assessed 
five or more behaviours (i.e., five or more observations within each 

respondent). The final dataset contained data from 1614 respondents 
(NS1 = 656; NS2 = 958).3 Demographics are summarized in Supple-
mentary Table 1. 

2.2. Survey measures 

2.2.1. PEB-intentions 
Pro-environmental intentions were measured for each of six to eight 

behaviours with the same 7-point scale ranging from 1 (never) to 7 (al-
ways). Table 1 presents the means of reported intentions across all be-
haviours, as well as for each behaviour separately. Cronbach Alpha for 
these items was .74, suggesting decent scale-reliability. 

2.2.2. Behavioural and normative beliefs 
Three behavioural beliefs were measured in both surveys: belief in 

behaviours’ effect on household economy/financial situation, behav-
iours’ impact on the environment and behaviours’ impact on one’s life- 
quality. Furthermore, three normative beliefs were measured: what 
others think one ought to do (injunctive norm), what important others 
do (descriptive norm), and one’s sense of moral obligation to perform a 
behaviour (personal/moral norm). 

Beliefs in the TRA follow an expectancy-value approach, where 
subjective evaluations of behaviours’ anticipated outcomes (e.g., effect 
on life-quality) are multiplied by the perceived likelihood that the 
behaviour will yield these outcomes (Ajzen & Fishbein, 2008). Both 
expectancies and evaluations were assessed for each behavioural belief, 
descriptive and injunctive norm, and subsequently multiplied to form 
scores, per belief, for each respondent and each behaviour (summarized 
in Table 1, see Supplementary Tables 2–5 for detailed statistics). 
Outcome expectancies were measured with one statement per belief and 
per behaviour. For example, respondents assessed whether “Turning off 
lights in unused rooms (behaviour) has a negative/positive impact on 
the environment (belief)” on a 7-point bipolar scale, ranging from − 3 
(very negative) to 3 (very positive). 

Outcome evaluations were measured with one statement per belief. 
For example, respondents assessed whether “Contributing positively to 
the environment (belief) is very important/unimportant to me” on a 
unipolar 7-point scale ranging from 1 (unimportant) to 7 (important). 
Though evaluation is often captured on bipolar scales, ranging from 
“undesirable” to “desirable”, questions here were formulated with the 
assumption that respondents would not find any outcomes undesirable 
(we assumed respondents would, for example, not want to negatively 
contribute to the environment). As such, the scale was unipolar, 
expressing the degree of importance of the expected outcome to the 
respondent, where importance equated desirability of the outcome. 

The use of either unipolar or bipolar scales has non-linear implica-
tions for the product of outcome expectancy and evaluations. In the 
above-described configuration, the highest score, for example on the 
belief of the environmental impact of switching off lights in unused 
rooms, was obtained when respondents assessed switching of lights to 
have a positive effect on the environment (expectancy) and evaluated 
one’s environmental impact as important. Lowest scores equated as-
sessments of a negative impact of switching off lights on the environ-
ment (expectancy) and evaluated one’s environmental impact as 
important. 

A 7-point unipolar scale ranging from 1 (disagree completely) to 7 
(agree completely) was used to capture respondents’ experienced sense of 
moral responsibility for each of the behaviours (personal/moral norm: 
see Table 1). Since personal/moral norms are not a native construct to 
the TRA, its assessment did not follow the expectancy-value structure as 
other above-described beliefs. 

2 The current research does not fall under the jurisdiction of the Swedish 
Ethical Review Authority. However, all procedures were in accordance with 
ethical standards of the Swedish Ethical Review Authority, with the 1964 
Helsinki Declaration and its later amendments and comparable ethical 
standards. 

3 A frequentist power analysis for multiple linear regression with small effects 
(f2 = 0.02), α = 0.05, power = .80, requires a sample size of 688 or more 
(G*Power 3.1 by Faul et al., 2009). 
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2.3. Models, centring and analyses 

Since we were interested in both between-subject and within-subject 
relationships between predictors and intentions, data was analysed with 
multiple linear regression as well as multilevel models (MLMs). Multiple 
linear regression analyses provided the benchmark of a standard anal-
ysis that is routinely performed in PEB survey-studies. These analyses, 
performed for each PEB separately, assessed whether variance between 
respondents’ scores on predictors captured variance in intentions for 
specific behaviours. For each PEB, we regressed intentions onto all 
behavioural and normative beliefs (see Fig. 3-A). 

The MLMs provided a more in-depth analysis of between- and 
within-subject relationships between motivations and intentions. They 
assessed whether between-subject variance as well as within-subject 
variance in motivations captured variance in intentions. We allowed 
both intercepts and slopes to vary per individual. Since level-1, or 
within-subject variation, was central to this analysis, while observations 
per individual are relatively few (ranging from five to eight), estimating 
random slopes was done in two separate models, regressing intention 
onto behavioural beliefs and normative beliefs respectively (see Fig. 3- 
B/C). In Supplementary Table 6, we report two alternative model con-
figurations: First, we considered models similar to the main analyses, 
but with main effects for specific PEBs, illustrating the effect of 
considering which specific PEB one looks at. Second, we considered a 
model that contained all the above-mentioned predictors (respondent- 
centred and respondent-means of all motivations and specific PEBs), 
where intercepts varied and slopes were fixed, illustrating the results 

when all motivations are entered into the same model, rather than 
separated into two models, as in the main analyses. Importantly, the 
conclusions stated in the main text held also in these models. 

Both respondent-means and respondent-centred variables were 
entered in the MLMs. Respondent-means are the average of a re-
spondent’s scores for a belief/construct, for example, their average score 
for beliefs concerning environmental consequences across behaviours. 
Respondent-centred variables are a respondent’s scores for each belief/ 
construct for each behaviour, minus their average respondent-mean. 
Thus, for each respondent, the respondent-centred variables centred 
around zero. Centring around respondent-means eliminates the 
between-subject content of a variable, since respondent-centred data 
only contains information on the deviation of each observation to the 
respondent’s mean, independent of other respondents (see Enders & 
Tofighi, 2007). By reintroducing respondent-means, the multilevel 
model can also account for between-subject effects, that is, the rela-
tionship between individuals’ average scores of predictors on intentions. 
In short, respondent-mean predictors map differences between in-
dividuals, while respondent-centred predictors map differences within 
individuals, between behaviours. 

All predictor and outcome variables were re-scaled to a range of 
[0,1] before centring and analyses. Measures were originally captured 
on 7-point scales, so that most data were of non-continuous/ordinal 
nature. Treating ordinal data with seven or more levels as continuous 
may not have a strong practical impact on results (Johnson & Creech, 
1983; Norman, 2010), provided the data does not deviate strongly from 
non-normality. With exception to data on one behaviour (sorting waste), 

Table 1 
Descriptive statistics for intentions, behavioural beliefs and normative beliefs.  

Behaviour Intentions Household economy Environment impact Life-quality impact Injunctive norm Descriptive norm Personal/moral norm  

M SD M SD M SD M SD M SD M SD M SD 

1 .64 .24 .44 .22 .70 .21 .69 .23 .47 .20 .51 .13 .61 .33 
2 .47 .31 .64 .21 .68 .20 .55 .21 .40 .21 .46 .15 .54 .33 
3 .77 .23 .71 .19 .76 .20 .65 .22 .48 .21 .51 .14 .73 .29 
4 .55 .32 .61 .25 .83 .18 .58 .25 .44 .21 .48 .14 .61 .33 
5 .88 .20 .65 .22 .84 .16 .73 .22 .63 .21 .61 .15 .86 .25 
6 .61 .31 .68 .20 .72 .21 .60 .22 .45 .22 .48 .15 .67 .32 
7 .51 .25 .57 .22 .70 .21 .60 .26 .40 .21 .47 .14 .49 .35 
8 .77 .24 .72 .21 .81 .17 .69 .20 .52 .22 .55 .15 .75 .28 
Meana .64 .31 .64 .23 .76 .20 .63 .24 .47 .22 .51 .15 .66 .33 
Cronbach’s Alpha .74 .82 .85 .84 .88 .85 .88 

Note. Behaviours: 1) Buy eco-labelled products, 2) Electricity load-shifting, 3) switch off lights, 4) travel by train, 5) sort/recycle waste, 6) turn off standby, 7) eat less 
meat and 8) buy energy-efficient appliances. Supplementary Table 3 reports additional statistics: skewness, kurtosis and zero-order correlations between intention and 
predictors. Scales are converted to a range of [0,1]. 
a Mean (SD) taken over all observations, ignoring data clustering under respondents. 

Fig. 3. A. model for multiple linear regression analyses. B. behavioural-belief multilevel model. C. normative-belief multilevel model. Econ = Economic conse-
quences. Env = Environmental consequences. Qol = Life-quality consequences. Isn = Injunctive subjective norms. Dsn = Descriptive subjective norms. Mn =
Personal/moral norms. Int = Intention. Rm = respondent-mean variable. Rc = respondent-centred variable. 
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skewness and excess kurtosis were less than 2 for intention measures 
(see Supplementary Table 2). Data was treated as continuous, and de-
partures from normality were accommodated for via robust linear 
regression using Student’s distribution, provided by R-package ‘brms’ 
(Bürkner, 2017, 2018), which fits Bayesian (multilevel) models in STAN 
(Carpenter et al., 2017). 

One aim of Bayesian analyses is to determine posterior probability 
distributions for model parameters, based on both data and prior beliefs 
concerning the parameters (Gelman et al., 2013). We report posterior 
means of parameter estimates as well as 95% credible intervals, the 
intervals in which parameters fall with 95% probability, given posterior 
probability distributions (Morey et al., 2016). Weakly informative 
generic priors for all coefficients (including intercept) were defined as 
student t (v = 3) distributions with a mean at zero and standard deviation 
of 1 (10 for intercept). The same priors were used for standard de-
viations of within-subject effects. Other priors were kept at the provided 
defaults (Bürkner, 2017). 

3. Results 

Below we briefly describe general sample statistics, after which re-
sults of multiple linear regression analyses per behaviour are presented. 
Subsequently, MLMs investigate whether conclusions by this standard 
analysis hold when within-as well as between-subject relationships are 
considered. 

3.1. Descriptives 

On average, respondents had strongest intentions towards recycling 
waste, and weakest intentions towards shifting electricity to off-peak 
hours and replacing meat-with vegetarian dishes (see Table 1). Cron-
bach’s alpha suggests that scores for beliefs, across behaviours, are 
decently related to one another (α range: .82–.88), while zero-order 
correlations between intention and beliefs vary across behaviours (see 
Supplementary Table 3). For example, the zero-order correlation be-
tween intention and the belief that behaviours affect households’ 
economy is strongest for shifting electricity to off-peak hours, while the 
correlation between intention and environmental/life-quality beliefs is 
strongest for buying eco-labelled products. In general, zero-order cor-
relations between behavioural beliefs and intentions were stronger 
(ranges economy belief: .24–.46; environmental belief: .38–.59, life- 
quality belief: .41–.70) than correlations between injunctive and 
descriptive norms and intentions, while personal/moral norms corre-
lated with intention in the same range as environmental/life-quality 
beliefs (ranges injunctive norms: .23–.39; descriptive norms: .19–.36; 
personal/moral norms: .44–.67). 

With a Bayesian Analysis of Variance, models explaining re-
spondents’ motivation with two within-subject factors (type of motiva-
tion and type of PEB) were compared. The model with both main effects 
and an interaction received most support (i.e., the highest Bayes Factor, 
BF10 > 1000 compared to the null model including neither factor). Post- 
hoc comparisons between motivations suggest that means of all moti-
vations differ from one another (BF10 > 1000) except life-quality and 
moral norms. 

Variance of intention-scores can be partitioned into variance of two 
components: individuals and PEBs (perhaps easiest conceived as 
different ‘items’ measuring general PEB-intentions). As each individual 
answered questions on the same types of behaviour, the surveys fol-
lowed a crossed design (Huebner & Lucht, 2019). We decomposed 
variance of intention over the components: individuals and PEBs (R- 
package ’gtheory’: Moore, 2016). Respectively, individuals and type of 
behaviour account for 20.7% and 21.2% of variation in intention-scores. 
In other words, if you want to predict the intention to perform a PEB, it is 
important – and about equally important – to know what specific indi-
vidual and what specific PEB the prediction refers to. 

3.2. Traditional between-subject linear regression analyses 

Between-subject analyses examine whether differences between in-
dividuals’ predictors (i.e., behavioural or normative beliefs) can explain 
differences between individuals’ intentions. To investigate these 
between-subject associations, intentions were regressed onto behav-
ioural beliefs concerning behaviours’ impact on household economy 
(econ for short) the environment (env) and life-quality (lq), as well as 
normative beliefs (injunctive, descriptive, personal/ moral norms, respec-
tively abbreviated to injunct, descript and moral), for each discrete 
behaviour separately (Table 2). As a reliable model could not be esti-
mated for the PEB concerning sorting waste, this PEB is dropped from 
the current analysis. 

Regarding behavioural beliefs, results suggest that for nearly all 
tested behaviours, respondents who had strong environmental and life 
quality motivations, and in some cases strong economic motivations, 
were most inclined to perform the PEBs (range βENV = [0.07, 0.26]; βLQ 
= [0.17, 0.41]; range βECON = [0.01, 0.23]). Concerning normative 
beliefs, for nearly all tested behaviours, respondents who perceived 
stronger descriptive or personal/moral norm towards the behaviour, but 
not those who felt an injunctive norm towards the behaviour, were more 
inclined to perform the PEBs (βDESCRIPT = [0.00, 0.23]; range βMORAL =

[0.22, 0.44]; range βINJUNCT = [− 0.06, 0.09]). In sum, though between- 
subject predictors of PEB-intentions differ across PEBs, consistently life 
quality and environmental beliefs (one exception) as well as descriptive 
and personal/moral norms (one exception) predict variance in in-
tentions, while belief in economic benefits and injunctive norms do not 
(with some exceptions). 

3.3. Predicting intentions with both within- and between subject variation 

The above findings reveal whether differences between individuals’ 
motivations relate to differences in intentions, but it does not indicate 
what happens within individuals. To answer whether individuals are 
more inclined to perform PEBs for which they have stronger motiva-
tions, we turn to multilevel models, where observations of beliefs and 
intentions for several PEBs are nested within individuals. We first 
discuss results from the model on relationships between behavioural 
beliefs and intentions, and thereafter the second model, on relationships 
between normative beliefs and intentions. 

3.3.1. Intentions and behavioural beliefs 
By reintroducing respondent-means across PEBs, the multilevel 

model allows prediction of the between-subject relationship between 
intentions and mean motivations. Respondent-mean economic belief 
had no clear association to intentions, while respondent-mean envi-
ronmental and life-quality beliefs did (βENV-RM = 0.46, βLQ-RM = 0.42, 
βECON-RM = − 0.03, Table 3). 

A different picture arises from the associations between respondent- 
centred behavioural beliefs and intentions, that is, the within-subject 
relationships. There were positive associations between all three 
behavioural beliefs and intentions, including economic belief (βENV-RC =

0.39, βLQ-RC = 0.63, βECON-RC = 0.19). This implies that respondents were 
more inclined to perform PEBs for which they expected more positive 
economic, environmental or life-quality outcomes. Even though indi-
vidual slopes varied, most slope estimates were positive (slope standard 
deviations: SDENV = 0.35, SDLQ = 0.25, SDECON = 0.10). 

Noteworthy is the relatively low variation in slopes for the effect of 
PEBs on household economy. In contrast, while expected impacts on the 
environment were linked to stronger intentions among most re-
spondents, there were some whose data exhibited a reversed relation-
ship. This was not the case for effect of expected impacts on household 
economy on intention; for all respondents, slope estimates were positive. 
That is, respondents consistently had stronger intentions towards PEBs 
which they expected to be financially beneficial to their household 
(themselves). 
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Different levels of the MLM (between- and within-subject) yielded 
divergent conclusions about how motivations relate to intentions (see 
Fig. 4). An important distinction is the absence of an effect of economic 
beliefs between subjects, while within subjects, across behaviours, such 
an effect is identified. We consider this in more detail in the Discussion. 

3.3.2. Intentions and normative beliefs 
In line with the between-subject linear regression analyses for 

separate behaviours (Section 3.2), respondent-means of injunctive 
norms had no clear association to intentions, while respondent-mean 
descriptive and personal/moral norms did (βINJUNCT-RM = 0.03, 
βDESCRIPT-RM = 0.10, βMORAL-RM = 0.48, see Table 4). 

Here, too, within-subject relationships paint a different picture. 
There were positive associations between all three normative beliefs and 
intentions, including injunctive subjective norms (βINJUNCT-RC = 0.21, 
βDESCRIPT -RC = 0.28, βMORAL-RC = 0.61). Individual slopes varied to a 
similar extent between respondents for all three normative beliefs (slope 
standard deviations: SDINJUNCT = 0.21, SDDESCRIPT = 0.21, SDMORAL =

0.23). 
As with behavioural beliefs, among normative beliefs’ relationships 

to intentions different conclusions are drawn from between-subject and 
within-subject levels of the MLM (see Fig. 4). The clearest distinction lies 
in the absence of a between-subject effect of injunctive norms on 
intention, while within subjects, across behaviours, such an effect does 
emerge. 

4. Discussion 

The aim of this paper was to investigate associations between in-
tentions and motivations to perform PEBs, on a level between-, as well as 
within-subjects, with a particular focus on potential discrepancies be-
tween these two levels. We presented 1) between-subject relationships 
between motivations and intentions for each PEB separate as well as 
using respondent-means across PEBs, and 2) within-subject, across- 
behaviour relationships between respondent-centred motivations and 
intentions. The former set of analyses captures co-variance of constructs 
between individuals in a population but does not capture relationships 
within individuals. The latter captures co-variance of constructs within 
individuals, though without giving information about distinct PEBs. 

Between subjects, analyses suggest that intentions are stronger 
among people who believe their behaviours positively affect the envi-
ronment and life-quality, who perceive that important others perform 

Table 2 
Parameter Estimates for Bayesian Robust Linear Regression Analyses, Regressing Intention on Behavioural and Normative Beliefs, for each Discrete Behaviour.  

Parameter Buy eco-labelled products (N = 648) Use electricity off-peak (N = 1575) Turn off lights (N = 644) Travel by train (N = 1581)  

β a 95% CI β 95% CI β 95% CI β 95% CI 
Intercept 0.04 − 0.02, 0.10 ¡0.17 − 0.23, − 0.12 0.32 0.24, 0.38 ¡0.18 − 0.25, − 0.11 
Economy 0.03 − 0.03, 0.09 0.23 0.16, 0.31 0.01 − 0.07, 0.09 0.04 − 0.01, 0.09 
Environment 0.14 0.07, 0.22 0.10 0.03, 0.18 0.07 − 0.01, 0.15 0.26 0.18, 0.33 
Quality-of-life 0.39 0.32, 0.46 0.25 0.17, 0.31 0.26 0.20, 0.34 0.36 0.30, 0.42 
Injunctive norm 0.04 − 0.03, 0.11 − 0.06 − 0.13, 0.01 0.09 0.02, 0.16 0.01 − 0.06, 0.08 
Descriptive norm 0.12 0.01, 0.23 0.23 0.13, 0.33 0.00 − 0.09, 0.10 0.16 0.06, 0.26 
Personal/moral norm 0.22 0.17, 0.27 0.40 0.35, 0.45 0.27 0.21, 0.33 0.35 0.30, 0.40 
Bayesian R2 .59  .43  .36  .43    

Turn off standby (N = 1588) Eat less meat (N = 1600) Buy energy efficient appl.(N = 1594)  

β 95% CI β 95% CI β 95% CI 
Intercept ¡0.12 − 0.17, − 0.07 0.03 − 0.00, 0.07 0.20 0.15, 0.25 
Economy 0.10 0.03, 0.17 0.02 − 0.03, 0.07 0.08 0.03, 0.13 
Environment 0.15 0.09, 0.22 0.10 0.05, 0.16 0.26 0.20, 0.33 
Quality-of-life 0.34 0.28, 0.41 0.41 0.36, 0.45 0.17 0.12, 0.22 
Injunctive norm 0.03 − 0.03, 0.09 0.00 − 0.05, 0.05 0.01 − 0.04, 0.05 
Descriptive norm 0.10 0.01, 0.19 0.08 0.00, 0.15 0.06 0.00, 0.13 
Personal/moral norm 0.44 0.39, 0.49 0.24 0.21, 0.28 0.23 0.19, 0.27 
Bayesian R2 .49  .56  .29  

Note. a β = Mean of posterior distribution of parameter estimates of coefficients. Unstandardized. 
b CI = Credible interval. 
Bold estimates have credible intervals not encompassing zero. 
Bayesian R2 is a Bayesian alternative metric to R2 defined as follows: “the variance of the predicted values divided by the variance of predicted values plus the expected 
variance of the errors” (Gelman et al., 2019). 
Models were fitted with 4 chains, 2000 iterations, with warm-up of 1000 to calibrate the NUTS sampler (Hoffman & Gelman, 2014). R-hat values, providing some 
insight on how well the algorithm could estimate the posterior for a specific parameter, were <1.01, with exception to ‘sorting/recycling waste’, which R-hat > 1.05 
after 10.000 iterations (5.000 warmup) and which bulk and tail effective samples size were too low, suggesting estimates may be unreliable. 

Table 3 
Parameter Estimates of Multilevel Model, Predicting PEB-Intentions with 
Behavioural Beliefs Concerning PEBs’ Impact on the Environment, Life-Quality 
and Household Economy.  

Population-level effects β 95% CI 

Intercept 0.06 0.02, 0.09  

Respondent-means (rm) Economy − 0.03 − 0.08, 0.02 
Environment 0.46 0.41, 0.51 
Life-quality 0.42 0.37, 0.47  

Respondent-centred (rc) Economy 0.19 0.17, 0.22 
Environment 0.39 0.35, 0.43 
Life-quality 0.63 0.60, 0.66  

Respondent-level effects SD 95% CI 

Intercept 0.09 0.09, 0.10 
Economy 0.10 0.02, 0.17 
Environmental impact 0.35 0.30, 0.40 
Life-quality 0.25 0.21, 0.29 

Observations (N = 1614) 10819 
Bayesian R2 .52 

Note. CI = Credible Interval. Estimates with credible intervals not encompassing 
zero are printed in bold. Model was fitted with 4 chains, 10.000 iterations, with 
warm-up of 5000 iterations to calibrate the NUTS sampler. R-hat values were 
<1.01, indicating the algorithm converged. See Appendix Table 6 for correla-
tions of respondent-level effects. 
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these PEBs and who feel a moral obligation to do so. Within subjects, it 
seems that individuals have stronger intentions towards engaging in 
PEBs when the particular PEB is believed to have a positive effect on the 
environment, economy or life-quality, when a PEB is perceived as 
endorsed or done by important others, or when there is a strong moral 
obligation to do it, compared to other PEBs. Overall, within-subject as-
sociations were stronger than between-subject associations, with no 
overlapping credible intervals (environmental beliefs excluded). 

There were two clear discrepancies between the between-subject and 
within-subject analyses. While between-subject analyses showed no 
(weak) relationships between intentions and (a) beliefs that PEBs affect 
one’s household economy, or (b) that others think one ought to perform 
them (injunctive norms), within-subject analyses did. This situation 
corresponds to that in Fig. 2B, where between-subject relationships are 
(close to) zero, while within-subject relationships are positive. 

These discrepancies underscore that different approaches to data 
answer quite distinct research questions, even if the constructs under 
consideration, here motivations and intentions, are the same (see also 
Boker & Martin, 2018). While between-subject analyses of 
cross-sectional data provide a picture of how variables (e.g., motivations 
and intentions) covary in a population, they do not tell us whether in-
dividuals tend to have stronger intentions for those PEBs for which they 
feel stronger motivations, nor whether individuals tend to increase in-
tentions when motivations are increased. Longitudinal designs, where 
motivations and intentions for a specific PEB are followed for a period of 
time, allow for within-subject analyses concerning a single PEB; this tells 
us whether individuals’ intentions for a PEB are increased when their 
motivation for that PEB is increased. Longitudinal designs, however, are 
more difficult to implement than cross-sectional survey studies (time 
and resource costly, panel attrition), and moreover are sensitive to 
carry-over effects (e.g., learning). A useful compromise then, is a 
within-subject analysis of a set of behaviours that can be convincingly 
argued to have similar psychological mechanisms underlying 
motivation-intention relationships. This latter within-subject approach, 
which can be conducted in a single cross-sectional survey, requires that 
measurements are taken for multiple PEBs per respondent. It allows us to 
investigate whether individuals have stronger intentions for PEBs for 
which they feel stronger motivations. 

Questions concerning presence of causality of within-subject mech-
anisms are best investigated with experimental designs, where one 
compares measurements from experimentally manipulated instances to 
instances that are not manipulated. In its simplest form, an experiment 
assigns participants to either an experimental or control group, where 
the control group represents the state of the experimental group if it had 
not been manipulated (i.e., the counterfactual). The difference between 
experimental and control thus represents the effect of the manipulation 
on the experimental group, compared to if it had not been manipulated, 
and allows us to investigate whether motivations affect intentions 
causally. Answers to such questions are what most policymakers are 
after when they request the investigation of relationships between mo-
tivations and intentions or behaviours; to learn whether modifying 
people’s motivations will yield in a changed behaviour or not. 

Yet experimental or time-series analyses of the TRA or the TPB are 
rare (Armitage et al., 2013; Chatzisarantis & Hagger, 2005; Elliott et al., 
2013; Sniehotta et al., 2014; Sussman & Gifford, 2019). There are a few 
studies using approaches comparable to the one applied in this study to 
test the TRA or TPB’s tenets at both between-, and within-subject level, 
across behaviours, finding that on average, the theories’ tenets hold both 
between and within subjects, though the extent of the relationships 
differ (Finlay et al., 1997, 1999; Johnston et al., 2004; Trafimow & 

Fig. 4. Posterior distributions for slope estimates for between-subject (rm = respondent-mean) and within-subject (rc = respondent-centred) predictors for model 
concerning behavioural beliefs (left) and normative beliefs (right). Dark bands indicate mean of estimates, grey areas indicate 95% credible intervals. 

Table 4 
Parameter Estimates of Multilevel Model, Predicting PEB- intentions with 
Normative Beliefs Concerning Injunctive, Descriptive and Personal/Moral 
Norms.  

Population-level effects β 95% CI 

Intercept 0.27 0.24, 0.30  

Respondent-means Injunctive norms 0.03 − 0.02, 0.07 
Descriptive norms 0.10 0.04, 0.18 
Moral norms 0.48 0.45, 0.51  

Respondent-centred Injunctive norms 0.21 0.18, 0.25 
Descriptive norms 0.28 0.23, 0.32 
Moral norms 0.61 0.59, 0.63  

Respondent-level effects SD 95% CI 

Intercept 0.11 0.10, 0.11 
Injunctive norms 0.21 0.16, 0.26 
Descriptive norms 0.21 0.12, 0.29 
Moral norms 0.23 0.20, 0.26 

Observations (N = 1614) 10819 
Bayesian R2 .61 

Note. CI = Credible Interval. Estimates with credible intervals not encompassing 
zero are printed in bold. Model was fitted with 4 chains, 6000 iterations, with 
warm-up of 3000 iterations to calibrate the NUTS sampler. R-hat values were 
<1.01, indicating the algorithm converged. See Appendix Table 6 for correla-
tions of respondent-level effects. 
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Finlay, 1996, 2001). For example, Trafimow and Finlay (1996) found 
between-subject and within-subject (across-behaviour) beta-weights of 
attitudes for predicting intentions that were comparable, while 
within-subject beta-weights of subjective norms were higher than 
between-subject. To our knowledge, there are no studies in the envi-
ronmental domain that compare between-subject to within-subject 
variance in the same way as this study did, though there are some 
studies analysing relationships of predictors to intention or behaviour at 
both between- and within-subject levels (e.g., Bissing-Olson et al., 2016, 
2013; Klöckner & Friedrichsmeier, 2011; Klöckner & Oppedal, 2011). In 
other domains, research is uncovering differences in between-subject 
and within-subject analyses, such as studies on affect (Brose et al., 
2015), clinical psychology assessments (Fisher et al., 2018) and well-
being and social media use (Beyens et al., 2020), suggesting that in the 
wider field of social sciences recognition is growing that within-subject 
processes deserve more attention (Curran & Bauer, 2011). 

In general, though neither between- nor within-subject across- 
behaviour analyses of the type applied in this study experimentally 
prove a causal link, within-subject analyses across behaviours are a 
closer approximation of the level at which psychological theories are 
thought to operate – within individuals. Moreover, this study’s findings 
at within-subject level aligned better with theoretical predictions than 
between-subject analyses for specific behaviours did. But what can be 
said about the specific discrepancies that were identified? 

4.1. Discrepancies between between-subject and within-subject analyses 

Between subjects, there was a weak effect of injunctive norms on 
intentions for just one PEB and no such effect for average injunctive 
norms towards PEBs. That is, PEB-intentions were not different among 
those respondents who felt strong or weak injunctive social pressure to 
perform a range of PEBs. Descriptive norms were only slightly more 
informative in terms of explaining between-subject variance of inten-
tion. The weak effect of subjective norms resonates with findings else-
where (e.g., Armitage & Conner, 2001; Bamberg & Möser, 2007; 
Klöckner, 2013); subjective norms are often found to be relatively weak 
predictors to PEB intentions across between-subject analyses, though it 
has been proposed that the effect may be mediated by other variables, 
such as personal/moral norms (Bamberg & Möser, 2007; Thøgersen, 
2014). That said, subjective norms’ weak effects are in opposition to 
findings from experimental studies, where norms are found to affect 
behaviour or intentions (Bergquist et al., 2019; Nolan et al., 2008; 
Sniehotta, 2009). Several explanations for this discrepancy between 
cross-sectional and experimental findings have been proposed, for 
example that some studies operationalise norms narrowly, focusing only 
on injunctive norms (Fishbein & Ajzen, 2009), that individuals are not 
aware of, and cannot accurately report, the influence social norms have 
on their intentions/behaviours (Cialdini, 2005), or that there is only a 
smaller subset of individuals for which subjective norms plays a role 
(Johnston et al., 2004; Trafimow & Finlay, 1996). 

This study’s findings indicate that a) individuals do tend to have 
stronger intentions for PEBs which they experience subjective norms 
towards, and b) individuals differ in how much these norms affect their 
intentions. The latter resonates with findings from Trafimow and col-
leagues (Finlay et al., 1997, 1999; Johnston et al., 2004; Trafimow & 
Finlay, 1996, 2001). The former counters the argument that individuals 
are completely unaware of the influence social norms have on their 
behaviours (though they may still be underestimating it, and certainly 
assess injunctive norms to be low compared to other motivations). In 
sum, between-subject analyses using cross-sectional data may have 
missed or underestimated relationships between norms and intentions 
that could be detected with experiments or within-subject, across-be-
haviour analyses. 

The current dataset did not include many factors that vary between 
subjects but are the same within subjects (e.g., personality traits), which 
could be used to explain the difference in relationships between norms 

and intentions from between- and within-subject levels. Future research 
could incorporate, for example, measurements of trait-like constructs on 
individuals’ self-monitoring (Lennox & Wolfe, 1984) or environmental 
self-identity (Johe & Bhullar, 2016; Whitmarsh & O’Neill, 2010) to see if 
such between-subject characteristics a) affect intentions and b) correlate 
at the between-subject level to individuals’ subjective norm-scores. 

The second considerable discrepancy between within- and between- 
subject analyses concerned the economic belief. Between subjects, there 
was a (mostly weak) relationship between intentions and beliefs that 
behaviours affect one’s economic situation for turning off apparatus 
from stand-by mode, considering energy-efficiency when buying 
household appliances and using electricity off-peak hours, and no rela-
tionship for the other behaviours, while economic beliefs averaged 
across behaviours did not explain variance in intentions either. This 
implies that PEB intentions were not (much) stronger among people who 
believed their behaviours would give important economic benefits 
(between-subject). Yet at the same time, almost all individuals were 
more inclined to perform those specific PEBs for which they perceived 
the economic benefit to be larger, compared to other behaviours 
(within-subject). 

One explanation for this is that respondents attempted to be inter-
nally consistent in their responses. Such response biases have been 
shown to occur more in pen-and-paper surveys (Peer, 2011) where re-
spondents can cross-check their responses to previous questions. Indeed, 
the relatively low variance in within-subject slope estimates of 
economic-belief effects suggests that respondents exhibited very similar 
patterns across the sample. Perhaps the nature of this belief (i.e., eco-
nomic value is easily conceptualised in numeric terms) urged partici-
pants to pay closer attention to internal consistency between their 
reported beliefs and intentions. 

Notwithstanding, the results do resonate with experimental studies 
in the PEB domain finding that (highlighting) monetary rewards affects 
behaviour or intentions, for example when asking people to stick ‘no 
unsolicited mail’ stickers to their mailbox (Rommel et al., 2015) or 
people’s intentions to save electricity (Steinhorst et al., 2015; Steinhorst 
& Klöckner, 2018). If there is a positive relationship between intentions 
and beliefs that enacting a certain PEB pays off in monetary terms, as 
these experiments suggest, then the reason it is obscured in 
between-subject analyses may lie in the confounding influence of a 
between-subject factor, such as materialistic values (Hurst et al., 2013). 
If so, between-subject analyses might underestimate the relationship of 
interest: within-subject effects of monetary motivation on intention 
(and, ultimately, behaviour). 

5. Conclusion 

This study shows that conclusions on relationships between de-
terminants of PEBs and intention to perform PEBs can differ depending 
on whether one takes a between-subject, within-behaviour approach to 
cross-sectional data (often the level at which survey data is analysed), or 
a within-subject, between-behaviour approach. The most apparent 
disagreement between approaches is a positive within-subject relation-
ship between intention on one hand, and injunctive norms and beliefs in 
economic consequences of performing PEBs on the other hand, while 
such relationships are absent or weak on the between-subject level. In 
both cases, within-subject effects are in line with findings from experi-
ments, as well as with TRA’s proposed causal relationships. 

If researchers’ goal is to gain a snapshot of relationships between 
motivations and intention in a population, between-subject analyses of 
cross-sectional data will deliver that. But this does not imply that in-
dividuals have stronger intentions to perform behaviours for which they 
have a stronger motivation compared to other behaviours (which re-
quires a within-subject across-behaviour analysis) nor that an in-
dividual’s intention will be higher when her motivation is higher at 
some other time (which requires a within-subject, across time, or time- 
series analysis). Moreover, it does not imply a causal relationship 
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between motivations and intentions (which requires a randomized 
controlled experiment). 

When applying and testing theories like the TRA one should not lose 
sight of the fact that these are theories of causal mechanisms that 
operate within the minds of individuals, and that this is also typically the 
nature of the policy conclusions drawn from studies based on such 
theories. Though neither between-subject nor within-subject across- 
behaviour approach to cross-sectional data confirms or challenges cau-
sality, the latter approach is closer to the theory’s modus operandi, that 
of processes within individuals, and should be considered a useful 
complement to between-subject analyses of cross-sectional data, in sit-
uations where experimental data or extensive time-series data is difficult 
to obtain. While there remain many challenges to this pursuit, we pro-
pose that (also) including within-subject analyses that draw on rela-
tively homogenous samples of behaviours is one way to reduce the risk 
of invalid conclusions from cross-sectional data. 
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Klöckner, C. A., & Blöbaum, A. (2010). A comprehensive action determination model: 
Toward a broader understanding of ecological behaviour using the example of travel 
mode choice. Journal of Environmental Psychology, 30(4), 574–586. https://doi.org/ 
10.1016/j.jenvp.2010.03.001 

Klöckner, C. A., & Friedrichsmeier, T. (2011). A multi-level approach to travel mode 
choice - how person characteristics and situation specific aspects determine car use 
in a student sample. Transportation Research Part F: Traffic Psychology and Behaviour, 
14(4), 261–277. https://doi.org/10.1016/j.trf.2011.01.006 
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