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Proenvironmental attitudes and behaviors have been increasing over the past decade. In this study, we use
longitudinal panel data from a nationally representative sample of the Swiss population (N = 9106) to replicate
the finding that proenvironmental attitudes are linked with proenvironmental consumer behaviors, and present
novel evidence that change in proenvironmental attitudes is associated with change in proenvironmental con-
sumer behaviors. The links between proenvironmental attitudes and proenvironmental consumer behaviors were

moderated by people’s life stage but not by their perceived control. Together, these results provide important
insights about the ways in which proenvironmental attitudes translate into proenvironmental consumer be-
haviors over time and across individuals with different demographic and psychological backgrounds.

1. Introduction

Climate change is a growing threat to humanity. Mitigating this
threat will require widespread behavioral change at the levels of soci-
eties, organizations, and individuals (Hornsey et al., 2016; Nielsen et al.,
2020). Proenvironmental behavior involves actions intended to mini-
mize negative effects or enhance positive effects on the environment
(Kollmuss & Agyeman, 2002). Many types of proenvironmental
behavior, such as purchasing goods with a smaller carbon footprint, are
influenced by a variety of factors including personal beliefs, preferences,
resources, information, and sacrifices (Stern, 2011). People differ in
their willingness to engage in these behaviors in order to protect the
environment. Thus, considerable potential lies in a greater under-
standing of the psychological factors that predict proenvironmental
behaviors (Nielsen et al., 2020).

Theory and research have emphasized the role of proenvironmental
attitudes as antecedents of proenvironmental behavior (Bamberg &
Moser, 2007; De Leeuw et al., 2015; Hall et al., 2018; Klockner, 2013;
Thegersen & Olander, 2002). Individuals with proenvironmental atti-
tudes tend to evaluate the natural environment with some degree of
favor (Milfont & Duckitt, 2010), for example by expressing environ-
mental awareness, identifying as environmentalists, or supporting pro-
environmental policies. There is some evidence to suggest that
proenvironmental attitudes are positively associated with pro-
environmental behaviors including proenvironmental consumption (for

reviews, see Hornsey et al., 2016; Stern, 2011; Nielsen et al., 2020).
However, the link between proenvironmental attitudes and behavior is
far from fully understood.

The goal of the present pre-registered study (https://osf.io/zg6bk)
was to advance our understanding of the association between pro-
environmental attitudes and proenvironmental consumer choice
behavior, referring to the purchase of ecologically friendly and sus-
tainable goods and products. Using longitudinal panel data from a na-
tionally representative sample of the Swiss population, we first
examined stability and change in people’s proenvironmental attitudes
and proenvironmental consumer behaviors over 6 years. We then
examined the links between proenvironmental attitudes and pro-
environmental consumer choice behaviors over time and across in-
dividuals with different demographic and psychological backgrounds.

1.1. Stability and change in proenvironmental attitudes and behaviors

Although proenvironmental attitudes and behaviors are relatively
stable across time, some research suggests that they can and do change
(Hall et al., 2018). To better understand the course of proenvironmental
attitudes and behaviors, we examined the rank-order stability,
mean-level change, and individual differences in change in pro-
environmental attitudes and proenvironmental consumer behaviors
using three waves of longitudinal data collected over 6 years in a na-
tionally representative sample of the Swiss population.
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Rank-order stability reflects the degree to which the relative ordering
of individuals on a variable is stable over time and can be expressed as
test-retest correlation across two assessment waves. Previous research
indicated that the rank-order stability of political attitudes (e.g., Alwin
& Krosnick, 1991; Rekker et al., 2015) and aggregate behaviors (Epstein,
1979) tends to be moderate to high depending on the reliability of the
assessments and time interval between assessments. We thus expected
the rank-order stability of proenvironmental attitudes and behaviors to
be moderate across 3- to 6-year intervals (HOa).

Mean-level change reflects absolute increases or decreases (gains or
losses) in a variable over a certain period of time, averaged across all
people. This index can be used to examine whether people’s pro-
environmental attitude and behaviors have changed on average, for
example in response to campaigns or interventions. The past two de-
cades have seen an increase in interventions and campaigns designed to
raise awareness for environmental concerns and promote pro-
environmental behaviors including proenvironmental consumption
(Galvao et al., 2016; Kanger et al., 2020; O’Flaherty & Liddy, 2018). The
overarching goal of these campaigns is to strengthen people’s pro-
environmental attitudes and increase people’s motivation to engage in
proenvironmental behaviors. We thus expected a slight increase in
proenvironmental attitudes and proenvironmental consumer behaviors
in the general population (HOb).

Individual differences in change describe the degree to which in-
dividuals’ trajectories conform to versus deviate from the overall pop-
ulation trends of mean-level change (Schwaba & Bleidorn, 2018). Not
everyone changes in the same direction or to the same degree; some
people change less while others change more than the norm. A reliable
assessment of individual differences in change is a necessary condition
for studying the correlates of developmental trajectories. The question
of why proenvironmental attitudes and behaviors change can thus be
expressed as a question of the existence and correlates of
inter-individual differences in change. We expected to find significant
individual differences in change in both proenvironmental attitude and
behaviors (HOc).

1.2. Cross-sectional and longitudinal links between proenvironmental
attitude and behavior

There is some evidence that proenvironmental attitudes are posi-
tively associated with different types of proenvironmental behaviors (for
reviews, see Hornsey et al., 2016; Stern, 2011; Nielsen et al., 2020). The
majority of existing studies used cross-sectional designs to examine the
links between proenvironmental attitudes and behaviors at one partic-
ular point in time (for exceptions, see Hall et al., 2018; Thggersen &
Olander, 2002). These studies have been useful in determining that
people with stronger proenvironmental attitudes tend to be more likely
to engage in proenvironmental behaviors. However, the cross-sectional
approach does not enable an examination of the processes underlying
attitudes and behavior. To test whether changes in proenvironmental
attitudes predict changes in people’s behavior, longitudinal or experi-
mental data are needed.

In the present study, we used three waves of longitudinal data to
examine the links between both stable levels of and changes in pro-
environmental attitudes and proenvironmental consumer behaviors
over time. Consistent with past evidence (Gupta & Ogden, 2009; Hauser
et al., 2013), we expected that levels of proenvironmental attitudes are
positively correlated with concurrent levels of proenvironmental con-
sumer behaviors (H1la). Conditioned on the finding of significant indi-
vidual differences in change (see HOc), we further predicted that changes
in proenvironmental attitudes are positively correlated with changes in
proenvironmental consumer behaviors (H1b), indicating that those in-
dividuals who increase more in their proenvironmental attitudes over
time also increase more in proenvironmental consumer behaviors.
Together, these findings would support the proposition that campaigns
and interventions designed to increase proenvironmental attitudes may
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also result in an increase in proenvironmental behaviors.

1.3. Moderators of the association between proenvironmental attitude
and behavior

Previous research on the links between proenvironmental attitudes
and behaviors yielded effect sizes that were smaller and less consistent
than theoretically expected (Barber et al., 2014; Gupta & Ogden, 2009;
Hall et al., 2018; Hornsey et al., 2016). One explanation for the mixed
body of evidence is that the degree to which proenvironmental attitudes
predict proenvironmental consumer behaviors may differ across people
with different demographic and psychological backgrounds (Ajzen
et al., 1991; Glasman & Albarracin, 2006; Milfont et al., 2006; Soutter
et al., 2020; Stern, 2011). For example, it is well established that people
with stronger proenvironmental attitudes are more likely to engage in
proenvironmental consumer behaviors if they have the requisite finan-
cial resources (Hall et al., 2018; Hauser et al., 2013). Other demographic
and psychological factors may also influence the strength of the
connection between proenvironmental attitudes and behavior. In the
present study, we focused on the effects of two potential moderators: life
stage and perceived control.

1.3.1. Life stage

Lifespan theories of aging stress that people go through different life
stages that are characterized by specific themes and developmental tasks
(Freund & Baltes, 2002; Erikson, 1959; Heckhausen, 1997; Hutteman
et al., 2014). Such age-graded trends may strengthen or weaken the link
between proenvironmental attitudes and behaviors. In Western soci-
eties, middle adulthood (~35-65 years) is characterized by a growing
sense of generativity, agency, and a sense of mastery (Hutteman et al.,
2014). These themes may generally strengthen the association between
proenvironmental attitudes and behaviors (Milfont & Sibley, 2011).
Middle-aged adults may thus be more likely to act according to their
proenvironmental attitudes and engage more frequently in pro-
environmental consumer behaviors by purchasing sustainable and
environmentally goods and products. In contrast, younger adults (18-35
years) tend to be less concerned with themes of generativity (Milfont
et al., 2020). While older adulthood (>65 years) is also characterized by
themes of generativity, it is also a time of decreases in control and
mastery (Heckhausen, 1997), which complicates predictions about the
strength with which proenvironmental attitudes may be linked to pro-
environmental behaviors.

In summary, the link between proenvironmental attitude and be-
haviors may vary across life stages. We predicted that the association
between levels of proenvironmental attitudes and proenvironmental
consumer behaviors would be stronger for middle-aged adults compared
to younger adults (H2a) and explored differences with older adults. We
further tested whether the correlation between changes in pro-
environmental attitudes and changes in proenvironmental consumer
behaviors would be stronger for middle-aged adults compared to
younger and older adults (H2b).

1.3.2. Perceived control

Theory and research suggest that perceived control plays a role in
linking proenvironmental attitudes and behaviors (Ajzen, 1991; Bam-
berg & Moser, 2007; Hines et al., 1987; Klockner, 2013). Perceived
control has been studied in various forms under varying names including
self-efficacy, sense of control, or control beliefs (Skinner &
Zimmer-Gembeck, 2011; Lachman & Weaver, 1998). While there are
subtle differences, these terms generally refer to an individual’s beliefs
about their ability to perform a certain behavior (Bamberg et al., 2003)
and the degree to which their behavior can bring about desired out-
comes (Robinson & Lachman, 2017).

There is a large body of evidence documenting the power of
perceived control as a robust predictor of the effort people exert to solve
problems and persist at tasks, especially when faced with challenges and
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obstacles (Skinner & Zimmer-Gembeck, 2011). People who believe that
their behavior can bring about change should thus be also more likely to
express their proenvironmental attitudes by engaging in pro-
environmental behaviors. In contrast, those who believe their environ-
ment is unpredictable and outside of their personal control should be
less likely to engage in proenvironmental behaviors, even if they endorse
proenvironmental attitudes. In other words, the degree to which people
engage in proenvironmental behaviors is likely shaped by beliefs about
the degree to which their behavior can bring about desired outcomes
(Stern, 2011).

Existing research has documented links between different measures
of perceived control and proenvironmental behavior (Hall et al., 2018;
Masud et al., 2016). However, these studies have typically focused on
main effects of control beliefs on behaviors in relatively small samples.
Here, we examined the moderating effect of perceived control on the
links between proenvironmental attitudes and proenvironmental con-
sumer behaviors in a large and nationally representative Swiss sample.
We predicted that the association between levels of proenvironmental
attitudes and behaviors would be stronger for individuals with higher
compared to lower levels of perceived control (H3a). We further tested
whether the correlation between changes in proenvironmental attitudes
and change in proenvironmental behaviors would be stronger for in-
dividuals who are high compared to low in perceived control (H3b).

1.4. The present study

The purpose of the present study was to scrutinize the link between
proenvironmental attitudes and proenvironmental behaviors over time
and across individuals. Table 1 presents an overview of the pre-
registered hypotheses tested in this study. We first examined the sta-
bility of and change in proenvironmental attitudes and pro-
environmental consumer behaviors over 6 years in a nationally
representative sample of the Swiss population. We then tested three sets
of hypotheses about the association between proenvironmental attitudes
and proenvironmental consumer behaviors. Specifically, we replicated
past findings that people with stronger proenvironmental attitudes are
generally more likely to engage in proenvironmental consumer behav-
iors; we examined whether changes in people’s proenvironmental atti-
tudes were related to changes in their proenvironmental consumer
behaviors; and we tested whether the association between (change in)
proenvironmental attitude and (change in) proenvironmental consumer
behavior was moderated by people’s life stage and perceived control.

2. Methods

All analyses in the present study were preregistered (https://osf.
io/zgbbk). Any deviations from the pre-registration are noted in the
manuscript. The first and last authors of this preregistration have had no

Table 1
Pre-registered hypotheses.

HOa  The rank-order stability of PEA and PEB is modest across 3-6 years.

HOb  The mean-levels of PEA and PEB increase across the study period.

HOc  There is significant individual-level change in PEA and PEB.

Hla  Stable levels PEA and PEB are positively correlated.

H1b  Changes in PEA and PEB are positively correlated.

H2a  The correlation between levels of PEA and PEB is stronger for middle-aged
adults compared to younger adults (we will explore differences with older
adults).

H2b  The correlation between changes in PEA and PEB is stronger for middle-aged
adults compared to younger adults (we will explore differences with older
adults).

H3a  The correlation between levels of PEA and PEB is stronger for individuals who
are high versus low in perceived control.

H3b  The correlation between changes in PEA and PEB is stronger for individuals
who are high versus low in perceived control.

Notes. PEA = Proenvironmental attitude. PEB = Proenvironmental behavior.
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previous access to the SHP dataset. The second author downloaded the
data and computed descriptives and intercorrelations for the main study
variables prior to the publication of our preregistration. None of the
analyses outlined below were performed prior preregistration.

2.1. Sample

Data came from the Swiss Household Panel (SHP), based at the Swiss
Centre of Expertise in the Social Sciences, funded by the Swiss National
Science Foundation, and approved by the Research Commission of the
University of Neuchatel (Zimmermann-Sloutskis et al., 2010, for more
information, see https://forscenter.ch/projects/swiss-household-pane
1/). The SHP is an ongoing panel study which has followed a random
sample of private households in Switzerland. Data collection started in
1999 with a sample of 5077 households containing over 7000 household
members. In 2004 and 2013, two refreshment samples including over
6500 households were added. In the 2018 assessment, over 9000 indi-
vidual household members participated in the panel (Voorpostel et al.,
2020). Here, we used data from all participants who provided responses
to three proenvironmental attitude and behavior questions administered
in 2011, 2014, and 2017 at one or more assessment waves. Table 2
shows the sample sizes, average age, and gender distribution at each
assessment wave.

2.2. Measures

The selection of measures used in this study was constrained by the
availability of variables assessed in the Swiss Household Panel (SHP).
We used the item “How important is the protection of the environment
for you?” to assess participants’ proenvironmental attitudes (PEA). Par-
ticipants responded to this item on an 11-point Likert scale ranging from
0 “not important at all " to 10 “very important”. We used two items to
assess participants’ proenvironmental consumer behaviors: PEByrganic “How
often do you buy organic or ecological products, even though it is a bit
more expensive?” (0 “never” to 10 “always”) and PEBgegsonal “When you
buy fruits and vegetables, do you pay attention to the fact that it is a
seasonal product?” (0 “never” to 10 “always”). We focused on these
relatively low-level consumer choice behaviors because individuals
differ in these behaviors and these differences likely reflect — at least in
part — psychological differences. All three items were administered as
part of an environmental attitudes and behaviors survey in 2011, 2014,
and 2017. Similar items focusing on organic products and seasonal
produce have been used in previous research on proenvironmental at-
titudes and behaviors (e.g., Gupta & Ogden, 2009; Hauser et al., 2013).

We used 4 items to assess dispositional perceived control. These items
were derived from established instruments; two items stem from Pearlin
and Schooler (1978), “Whether or not I am able to get what I want is in
my own hands”; “What happens to me in the future mostly depends on
me” and two were derived from Lachman and Weaver (1998): “I can do
just about anything I really set my mind to”; “When I really want to do
something, I usually find a way to succeed at it”. These items were
administered in 2012, 2015, and 2018 and rated on an 11-point scale
from 0 “completely disagree” to 10 “completely agree”. Internal con-
sistencies ranged between o = 76 to a = 0.77 across assessment waves.
For each participant, we computed an averaged perceived control score
across the three assessment waves.

We used participants’ year of birth recorded in 2011 to assign them
to different life stage groups. Specifically, we split the sample into three
life stage groups: young adults (18-35, born between 1976 and 1993),
middle-aged adults (36-64, born between 1947 and 1975), and old
adults (65+, born before 1947). We examined gender as time-invariant
covariate, as some research indicated that women tend to be more
likely to endorse proenvironmental attitudes and engage in pro-
environmental behavior than men (Milfont & Sibley, 2016). We also
included personal annual income per assessment wave as time-variant
covariate in the final models to account for the fact that people’s
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Table 2
Sample size, age, and gender per assessment wave.
Total Men Women
N Mage (SDage) N (%) Mage (SDage) N (%) Mage (SDage)
2011 7177 48.63 (18.12) 3167 (44%) 47.91 (18.12) 4010 (56%) 49.20 (18.11)
2014 6802 46.94 (18.52) 3040 (45%) 46.32 (18.55) 3762 (55%) 47.44 (18.48)
2017 9106 46.68 (18.56) 4134 (45%) 46.36 (18.66) 4972 (55%) 46.94 (18.47)

Note. Sample includes participants who responded to three questions about proenvironmental attitude and behaviors administered in 2011, 2014, and 2017.

proenvironmental consumer behavior (and attitudes) may depend on
their financial resources (Stern, 2011).

3. Results

Analyses for this study were conducted in R (R Core Team, 2017),
with structural equation models estimated using the lavaan package
(Rosseel, 2012). We used Full Information Maximum Likelihood esti-
mation to handle missing data. We used chi-square difference tests to
compare fits of nested models and p < .05 to determine statistical sig-
nificance for hypothesized tests. Analysis scripts and a covariance matrix
of study data are posted on OSF (https://osf.io/2xywp/).

3.1. Descriptives

Table 3 shows the mean-levels and standard deviations for the pro-
environmental attitude and the two proenvironmental behavior vari-
ables per assessment wave. Scores were above the midpoint on two of
these variables across waves, indicating that the average person in the
sample believes that the protection of the environment is important to
them (M = 7.55 - M = 7.78), that they often purchase ecological or
organic goods even if they are more expensive (M = 7.39 - M = 7.53).
The average score for the third variable was near the midpoint, sug-
gesting that people sometimes pay attention to the fact that it is a sea-
sonal product when buying fruits and vegetables (M = 5.42 - M = 6.03).

Consistent with previous studies, the cross-sectional correlations
between proenvironmental attitudes and the two proenvironmental
behaviors were moderate across assessment waves (see Table S1 in the
Supplementary Online Materials [SOM]). Correlations ranged between
r = .26 between PEA and PEBg.snq in 2017 and r = .30 between PEA
and PEBorganic in 2017, indicating that some but not all people who
endorse the protection of the environment engage in proenvironmental
consumer behaviors.

3.2. Univariate longitudinal analyses

We first examined the rank-order stabilities of proenvironmental
attitudes and the two proenvironmental behaviors across assessment
waves (see Table 4). Consistent with hypothesis HOa, the rank-order
correlations were in the range of those typically found for behavioral
individual difference measures (e.g., Bleidorn, 2020; Bleidorn et al.,

Table 3
Means and standard deviations of proenvironmental attitudes and behaviors
across years.

2021) with slightly higher correlations across 3-year compared to 6-year
intervals.

We parameterized mean-level change and individual differences in
change by fitting three univariate linear latent growth curve (LGC)
models for the proenvironmental attitude and behavior variables (see
Fig. 1). LGC models estimate a latent intercept and latent slope to
determine the trajectory of change in a variable over time separated
from measurement error. The intercept captures the mean-level and
variance of a variable at baseline. The slope captures the average rate of
change and individual differences in change across the study period. Fit
indices indicated excellent model fit for the two proenvironmental be-
haviors (CFIs > .99, RMSEAs < .05), and acceptable fit for pro-
environmental attitudes (CFI = 0.99; RMSEA = 0.082). The model
parameters are shown in Table 5.

Consistent with hypothesis HOb, the slope means indicated signifi-
cant increases in people’s proenvironmental attitude (PEA: B = 0.02 per
3 years, p < .001, 95% CI [0.01, 0.03]) and proenvironmental behaviors
(PEBorganic: B = 0.10 per 3 years, p < .001, 95% CI [0.09, 0.11]; PEB-
seasonal: B = 0.02 per 3 years, p < .001, 95% CI [0.01, 0.03]) across
assessment waves (see Fig. 2). Of particular interest was significant
variance in the slopes, which is a precondition for testing several of the
study hypotheses described below. Consistent with HOc, we found sub-
stantial individual differences in change in both proenvironmental at-
titudes and behaviors over time (all ps < .01), indicating that people
differed significantly in their individual rates of change for these
variables.

Results of conditional latent growth curve models including gender
as time-invariant and income as time-variant covariates revealed some
significant associations with the intercepts of both proenvironmental
attitudes and behaviors (see lower part of Table 5). On average, women
were generally more likely to endorse proenvironmental attitudes (PEA:
B = 0.35, p < .001, 95% CI [0.28, 0.43]) and more likely to engage in
proenvironmental consumer behaviors (PEBgganic: B = 0.35, p < .001,
95% CI [0.24, 0.46]; PEBgeqsonai: B = 0.86, p < .001, 95% CI [0.75,
0.96]). A significant slope correlation with PEBgegsonat (B = —0.02, p <
.020, 95% CI [-0.04, 0.00]) indicated that they were less likely to in-
crease in the frequency with which they purchase seasonal produce.
Income was not associated with the intercept of PEA and only negligibly
associated with the intercept of PEBegsona (B = 0.05, p = .003, 95% CI
[0.02, 0.8]). However, income was associated with the intercept of
PEBorganic (B = 0.21, p < .001, 95% CI [0.18, 0.25]), indicating that
people with higher income were more likely to purchase organic or
ecological products at each assessment wave. Notably, income was not

Table 4

PEA PEBrganic PEB;easonal Rank-order stabilities of proenvironmental attitudes and behaviors.

M (SD) M (SD) M (SD) Interval PEA PEBorganic PEBseasonal
2011 7.65 (1.78) 5.42 (2.65) 7.39 (2.41) 2011 — 2014 .60 .62 .55
2014 7.55 (1.78) 5.74 (2.55) 7.53 (2.21) 2014 - 2017 .61 .65 .55
2017 7.78 (1.74) 6.03 (2.46) 7.51 (2.15) 2011 — 2017 .58 .58 .50

Notes. Standard deviations in parentheses. PEA: proenvironmental attitude,
“How important is the protection of the environment for you?*. PEBrganic: “How
often do you buy organic or ecological products, even though it is a bit more
expensive?*. PEBg.qsonai: “When you buy fruits and vegetables, do you pay
attention to the fact that it is a seasonal product?”

Notes. Rank-order correlations are all significant at p < .001. PEA: pro-
environmental attitude, “How important is the protection of the environment for
you?*. PEBgrganic: “How often do you buy organic or ecological products, even
though it is a bit more expensive?*. PEBgeqsonai: “When you buy fruits and veg-
etables, do you pay attention to the fact that it is a seasonal product?”
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PEA/PEB
Intercept

PEA/PEB
Slope

PEA/PEB PEA/PEB PEA/PEB
2011 2014 2017

Fig. 1. Path diagram of univariate latent growth curve model.
Notes. PEA = Proenvironmental Attitude, PEB = Proenvironmental Behavior. The intercept estimates PEA/PEB scores at baseline; the slope estimates linear change in
PEA/PEB across waves.

Table 5
Univariate latent growth curve models.
Intercept Slope
Mean Variance Mean Variance
Estimate 95% CI Estimate 95% CI Estimate 95% CI p Estimate 95% CI p
No Covariates
PEA 7.61 [7.57, 7.65] 2.06 [1.92, 2.20] 0.02 [0.01, 0.03] <.001 0.01 [0.00, 0.02] .009
PEBorganic 5.41 [5.35, 5.46] 4.76 [4.47, 5.05] 0.10 [0.09, 0.11] <.001 0.05 [0.03, 0.06] <.001
PEBseasona 7.36 [7.31, 7.41] 3.62 [3.37, 3.88] 0.02 [0.01, 0.03] <.001 0.02 [0.01, 0.03] .007
Including gender
PEA 7.42 [7.36, 7.47] 2.03 [1.89, 2.17] 0.02 [0.01, 0.03] <.001 0.01 [0.00, 0.02] .010
PEBorganic 5.21 [5.13, 5.30] 4.73 [4.44, 5.02] 0.09 [0.08, 0.11] <.001 0.04 [0.03, 0.06] <.001
PEB;easonal 6.89 [6.81, 6.96] 3.44 [3.19, 3.69] 0.04 [0.02, 0.05] <.001 0.02 [0.01, 0.03] .005
Including income
PEA 7.67 [7.41, 7.93] 2.06 [1.92, 2.20] 0.02 [0.01, 0.03] <.001 0.01 [0.00, 0.02] .009
PEByrganic 3.19 [2.82, 3.55] 4.65 [4.36, 4.94] 0.09 [0.08, 0.10] <.001 0.04 [0.03, 0.06] <.001
PEBgeqsonal 6.85 [6.52, 7.19] 3.61 [3.35, 3.87] 0.02 [0.01, 0.03] <.001 0.02 [0.01, 0.03] .008

Notes. Intercepts are all significant at p < .001. PEA: proenvironmental attitude, “How important is the protection of the environment for you?*. PEB,gqnic: “How often
do you buy organic or ecological products, even though it is a bit more expensive?“. PEB;eqs0na: “When you buy fruits and vegetables, do you pay attention to the fact
that it is a seasonal product?” Gender included as a time-invariant covariate: 0 = men, 1 = women. Income was log-transformed and included as a time-varying
covariate.

PEA — — Fig. 2. Model implied change in pro-
804 SRR SR environmental attitudes and behaviors from

S N 2011 to 2017.
754 I—"—I—”'{ Notes. PEA: proenvironmental attitude,

“How important is the protection of the
environment for you?“. PEByrgani: “How
often do you buy organic or ecological
products, even though it is a bit more
604 expensive?*. PEBgegsona: “When you buy
fruits and vegetables, do you pay attention
554 to the fact that it is a seasonal product?”
Model-implied trajectories from best-fitting
univariate latent growth curve models. Y-
axis shows scale excerpt (full scale: 0 “never”
to 10 “always").

704

6.54

Score

5.04

2011 2014 2017 2011 2014 2017 2011 2014 2017
Year

significantly associated with the slopes of either proenvironmental at- proenvironmental behaviors by combining the univariate latent growth
titudes or behavior. curve models into two bivariate latent growth curve models, one for
PEByrganic and one for PEBgeqsonal (see Fig. 3). In each of these models, we
estimated the correlations between the latent intercepts (Hla) and
slopes (H1b) of proenvironmental attitudes and behaviors. The latent
intercept correlations reflect the measurement-error corrected

3.3. Bivariate longitudinal analyses

We examined the co-development of proenvironmental attitudes and
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Fig. 3. Path diagram of bivariate latent growth curve model.

Notes. PEA = Proenvironmental Attitude, PEB = Proenvironmental Behavior. Dashed lines indicate intercept-intercept correlations and slope-slope correlations.

association between variables at baseline; the latent slope correlations
reflect correlated change over time. Overall, these models fit the data
well (both CFIs > .98, RMSEAs < .05).

Supporting Hla, we found significant positive correlations between
the latent PEA intercept and the two latent proenvironmental behaviors
intercepts: Across assessment years, people with stronger pro-
environmental attitudes were more likely to engage in pro-
environmental consumer behavior by purchasing organic goods and
products (PEByrganic: I = .46, p < .001, 95% CI [.43, .49]) and seasonal
fruits and vegetables (PEBgeqsonai: 7 = .45, p < .001, 95% CI [.41, .48])
more often. Notably, correlations between latent intercepts are cor-
rected for attenuation due to measurement error and thus slightly higher
than the average cross-sectional correlations between observed scores
reported above.

Supporting H1b, we also found significant positive correlations be-
tween the latent slopes for PEA and the two proenvironmental behav-
iors. These correlations indicated that people who increased more in
their proenvironmental attitudes over time were more likely to also
increase in the frequency with which they purchased organic goods
(PEByrganic: T = .59, p < .001, 95% CI [.33, .85]) and seasonal fruits and
vegetables (PEBgeqsongi: ' = -50, p = .004, 95% CI [.16, .84]). All corre-
lations remained significant at p > .004 when including gender and
income as covariates.

3.4. Moderator analyses

We used a multiple-group modeling approach to test the effects of the
moderator variables — life stage and perceived control — on the corre-
lations between both latent intercepts and latent slopes of pro-
environmental attitudes and behaviors derived from the bivariate latent

growth curve models described above (see, Lenhausen et al., 2020).

3.4.1. Life stage

We first split the sample into three life stage groups — young adults
(18-35 years, N = 2668), middle-aged adults (36-64 years, N = 6010),
and old adults (65+ years, N = 2238) - and estimated two multiple-
group bivariate latent growth curve models describing the co-
development between proenvironmental attitudes and pro-
environmental behaviors with all model parameters estimated freely
across the three life stage groups. Using y>-model comparison tests, we
then tested whether the model fit decreased when a) the intercept-
intercept correlations (H2a), b) the slope-slope correlations (H2b), or
c) both intercept and slope correlations were constrained to be equal
across life stage groups.

Constraining both the intercept-intercept and slope-slope correla-
tions led to a significant decrease in model fit for both PEBganic (ACFI =
.001, Ay?/Adf = 16.58/4, p = .002) and PEByeqsonat (ACFI = 001, Ay?/
Adf =13.84/4, p = .008), indicating significant group differences in the
links between proenvironmental attitudes and behaviors. Table 6 shows
the intercept-intercept and slope-slope correlations for the three life
stage groups derived from the best-fitting multiple-group bivariate
latent growth models. A comparison of the intercept-intercept correla-
tions indicated that, different from our hypothesis (H2a), the association
between PEA and PEBrgnic was more pronounced in young adults
compared to middle-aged and older adults. The link between PEA and
PEBgeasonat @appeared to be slightly more pronounced in older adults
compared to middle-aged and young adults. Consistent with H2b, results
indicated that the slope-slope correlations between PEA and both
PEBorganic and PEBgeasonat Were indeed more pronounced in middle-aged
adults compared to young and older adults.
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Table 6

Intercept-intercept and slope-slope correlations derived from multiple-group
bivariate latent growth curve models for proenvironmental attitude and
behaviors.

Intercept-Intercept Slope-Slope Correlation

Correlation
r 95% CI P r 95% CI P
PEA/PEByrganic
Young adulthood .57 [.49, .64] <.001 .54 [.22, .86] .001
Middle adulthood .42  [.38, .47] <.001 .81 [.21,1.00] .008
Old adulthood 42 [.34, .49] <.001 17 [-.31, .65] .650
PEA/PEBgeasonal
Young adulthood .35 [.29, .41] <.001 .27 [-.09,.63] .140
Middle adulthood .34  [.30, .37] <.001 43 [-.09, .95] .100
Old adulthood 41 [.34, .49] <.001 -18  [-.64,.28] 440

Notes. PEA: proenvironmental attitude, “How important is the protection of the
environment for you?“. PEBygenic: “How often do you buy organic or ecological
products, even though it is a bit more expensive?*. PEBgeqsonqi: “When you buy
fruits and vegetables, do you pay attention to the fact that it is a seasonal
product?”

3.4.2. Perceived control

We then split the sample into three perceived control groups — low
(<7, N = 3975), middle (7-8, N = 3978), and high (9-10, N = 3352) —
and estimated two multiple-group bivariate latent growth curve models
describing the co-development between proenvironmental attitudes and
proenvironmental behaviors with all model parameters estimated freely
across the three perceived control groups. Using > model comparison
tests, we again tested but found no support for a decrease in model fit
when a) the intercept-intercept correlations (H3a), b) the slope-slope
correlations (H3b), or c) both intercept and slope correlations were
constrained to be equal across groups for both PEByrganic (ACFI = .00,
Ay?/Adf = 2.08/4, p = .72) and PEByegeonar (ACFI = .00, Ay%/Adf =
3.00/4, p = .56).

4. Discussion

A critical question for researchers and policymakers alike is when,
how, and for whom proenvironmental attitudes predict pro-
environmental behaviors. Previous studies have found positive but
typically small associations between proenvironmental attitudes and
behaviors (Hornsey et al., 2016; Kollmuss & Agyeman, 2002). However,
past research has largely neglected the fact that both attitudes and be-
haviors are dynamic constructs that change over time. Moreover, little
research has examined whether the association between pro-
environmental attitudes and behaviors differs across people with
different demographic and psychological backgrounds. To address these
questions, we examined the ways in which proenvironmental attitudes
translate into proenvironmental consumer behaviors across time and
people in a nationally representative sample of the Swiss population.
Taken together, four findings stand out.

First, we found evidence that proenvironmental attitudes and be-
haviors are dynamic constructs that are both moderately rank-order
stable and subject to mean-level change over time. The considerable
rank-order stabilities indicate that those people who rate the protection
of the environment as important and frequently purchase organic goods
and seasonal produce today are also more likely to endorse pro-
environmental attitudes and engage in proenvironmental consumer
behaviors in the future. The finding of significant mean-level change in
these variables indicates that, on average, people have increased slightly
in their proenvironmental attitudes and behaviors from 2011 to 2017
(see Fig. 2). This increase was most notable in the frequency with which
people purchased organic goods and ecological products (Cohen’s d =
.25). This effect held across genders and income groups, and may reflect
the effectiveness of interventions and campaigns designed to promote
proenvironmental attitudes and behaviors (Galvao et al., 2016; Kanger
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et al., 2020; O’Flaherty & Liddy, 2018) but could also reflect slowly
changing consumer choice patterns in response to greater availability of
sustainable products (Juhl et al., 2017), and other factors not accounted
for in this research. However, not everyone increased in pro-
environmental attitudes and consumer behaviors at the same time or to
the same degree. Consistent with our hypotheses, we found significant
individual differences in the trajectories of these variables. This varia-
tion allowed us to examine the correlates of change, as described in more
detail below.

Second, consistent with previous research (Kollmuss & Agyeman,
2002; Thggersen, & Olander; 2002), we found that proenvironmental
attitudes were generally positively associated with proenvironmental
consumer behaviors, which means that individuals who rated the pro-
tection of the environment as more important were more likely to pur-
chase organic goods and seasonal fruits and vegetables. Importantly, our
study yielded new evidence that changes in proenvironmental attitudes
track with changes in proenvironmental behaviors. This finding ad-
vances our understanding of the links between attitudes and behaviors
and represents a particularly promising avenue for promoting pro-
environmental behaviors. We found that increases in proenvironmental
attitudes explained between a quarter to a third of the variance in in-
creases in proenvironmental behaviors, even with demographic factors
controlled. These longitudinal associations raise questions about cau-
sality. If changes in attitudes cause behavioral change, promoting pro-
environmental attitudes may be a potent pathway for fostering increases
in proenvironmental behaviors (Stern, 2011). Although theoretically
less plausible, it is possible that change in proenvironmental behavior
causes changes in proenvironmental attitudes; or that unmeasured third
variables cause changes in both. Future studies, particularly those that
include experimental designs, are needed to address questions about
causality and close the gap between proenvironmental attitudes and
behavior.

Third, the links between proenvironmental attitudes and behaviors
were moderated by life stage. Specifically, we found partial support for
our hypothesis that the association between proenvironmental attitudes
and proenvironmental behaviors is most pronounced in middle adult-
hood. As expected, changes in proenvironmental attitudes were indeed
most strongly associated with changes in proenvironmental behaviors in
middle-aged adults, particularly with increases in the frequency with
which people purchase organic or ecological goods and products
(PEBorganic, r = .81). In contrast with our hypotheses, however, we found
that the correlation between stable levels of proenvironmental attitudes
and this variable was most pronounced in young adults (PEB,rganic, 7 =
.57). This suggests that, on average, proenvironmental attitudes are
particularly strong predictors of ecological purchasing behavior in
young adults. One possible explanation is that there is more variance in
attitudes and behaviors among young adults, which would enable
stronger covariance. The age-group specific descriptives, however,
provide little support for this hypothesis, suggesting comparable dis-
tributions of PEA and PEBgrqaic across the three age groups (see
Table S2, SOM). It may also be that issues related to third variables (e.g.,
wealth, values, or concerns about the environment) contribute to a
tighter link between attitudes and this proenvironmental behavior for
younger adults, suggesting hypotheses for future research. Finally, this
effect may be unique to Switzerland or similar cultures, which highlights
the need for future research on samples from different societies and
cultures. The moderator analyses produced generally less consistent
results for the links between proenvironmental attitudes and PEBgeqsonal,
the frequency with which people purchase seasonal produce. One
explanation for this somewhat mixed pattern of results may be that the
environmental benefits of purchasing seasonal produce are less obvious
and potentially also less effective (Brooks et al., 2011; Gomiero et al.,
2011). As such, even people with strong proenvironmental attitudes and
the intention to engage in proenvironmental consumer behavior may
not be aware of or convinced by the environmental benefits of
consuming seasonal fruit and vegetables.
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Fourth, we found no support for the hypothesis that individual dif-
ferences in perceived control moderate the links between pro-
environmental attitudes and behaviors. We expected the association
between proenvironmental attitude and behaviors to be strongest in
people who are high in perceived control. However, the present analyses
indicated no significant differences in the correlations between neither
stable levels nor changes in proenvironmental attitudes and pro-
environmental behaviors across groups with low, medium, or high levels
of perceived control. Notably, we assessed individual differences in
perceived control at a more general level than has been done in previous
studies in this area which have typically focused on narrower oper-
ationalizations of perceived behavioral control (Bamberg et al., 2003;
van der Werff & Steg, 2015). Our focus on dispositional perceived
control eschewed risks of conceptual overlap with the behavioral
outcome measures. However, a narrower operationalization of behav-
ioral control beliefs might have led to different results.

4.1. Limitations

The current study used longitudinal data from a large and nationally
representative sample of Switzerland. A potential limitation in is that
this sample came from a Western, educated, industrialized, rich, and
democratic (WEIRD) country (Henrich et al., 2010). There may be dif-
ferences in the association between proenvironmental attitudes and
proenvironmental behaviors across countries, and we caution general-
izing results from the current study to other countries. For example, in
poorer or less developed countries, it is plausible that factors other than
people’s attitudes toward the environment predict their pro-
environmental consumer behavior. The generalizability of the present
findings thus requires future research to examine a broad range of
societies.

We relied on single-item self-report measures to assess individual
differences in proenvironmental attitudes and behaviors. The substan-
tial rank-order stability provides some evidence for the reliability of
these single-item measures. However, future studies using longer and
ideally validated measures of proenvironmental attitudes and pro-
environmental consumer choice behaviors may produce more reliable
and thus more precise estimates of the cross-sectional and longitudinal
links between proenvironmental attitudes and behaviors (Hawcroft &
Milfont, 2010; Milfont & Duckitt, 2010). Related to this issue, we
assessed a relatively narrow range of proenvironmental attitudes and
behaviors. Future research should sample a wider range of variables (e.
g., attitudes about environmental policy, behaviors involving reducing
waste) in these domains to test the generalizability of these results.

5. Conclusion

Proenvironmental attitudes and behaviors have been increasing in
the Swiss population and throughout the world over the last decade. We
replicated the finding that proenvironmental attitudes predict pro-
environmental consumer behaviors, and presented novel evidence that
increases in proenvironmental attitudes have strong associations with
increases in proenvironmental consumer behaviors over time, particu-
larly in middle aged adults. These findings provide important hints that
interventions and campaigns designed to increase proenvironmental
attitudes may offer viable pathways for promoting increases in pro-
environmental behavior.
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