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A B S T R A C T   

Mindfulness has recently been identified as an antecedent of proenvironmental behavior. This study aims to 
consolidate and expand recent research findings by suggesting that mindfulness is associated with pro
environmental behavior through cognitive reappraisal and climate change awareness. Our findings showed that 
mindfulness correlated with proenvironmental behavior through both cognitive reappraisal and climate change 
awareness. Moreover, nature connectedness was found to negatively moderate this relationship: for individuals 
with greater levels of nature connectedness, the influence of mindfulness on proenvironmental behavior was 
diminished. Theoretical and practical implications of our findings are discussed.   

1. Introduction 

Climate change, ocean pollution, and loss of biodiversity are among 
the most relevant issues that affect the sustainability of our society 
(Geiger et al., 2020; Wang et al., 2019). The current high levels of 
resource consumption are unsustainable (Ericson et al., 2014; Oskamp, 
2000). Also, the average global surface temperature has been increasing, 
which scientific evidence suggests is predominantly caused by human 
activities (National Research Council, 2020). Understanding human 
actions and practices to mitigate this kind of behavior has become an 
urgent need (Mayer et al., 2009). 

Recent research has proposed a relationship between pro
environmental behavior and mindfulness. Mindfulness has been defined 
as enhanced attention to a present (moment-by-moment) experience 
without judgment (Kabat-Zinn, 1990; Linehan, 1993). It can be under
stood as a mental state (state mindfulness) or as a psychological trait 
(dispositional or trait mindfulness). Following previous research on the 
mindfulness paradigm (Baer et al., 2006; Garland et al., 2009, 2011; 
Panno et al., 2018), this study understands mindfulness as a trait, which 
is the disposition to attend to the present moment. Trait mindfulness 
varies among individuals and research suggests that meditation prac
tices can increase an individual’s mindfulness level (Davidson and 
Kaszniak, 2015; Kiken et al., 2015). 

Mindfulness has been shown to relate to environmentally friendly 
behaviors regarding transportation, diet, waste reduction, and energy 
use, among other factors (see Amel et al., 2009; Barbaro and Picket, 
2016; Brown and Kasser, 2005; Ericson et al., 2014). Despite the 
growing interest in mindfulness and sustainability, researchers agree 
that the study of mindfulness and engagement in environmentally 
friendly behavior still requires further exploration (Amel et al., 2009; 
Geiger et al., 2020; Wamsler and Brink, 2018), since only a few studies 
have examined the underlying mechanism by which mindfulness relates 
to proenvironmental behavior (e.g., Koger, 2015; Wamsler, 2018; 
Wamsler et al., 2018). Specifically, in the recent literature there has 
been a call for more research on the relationship between mindfulness, 
climate change awareness (Wamsler, 2018; Wamsler et al., 2018; Wang 
et al., 2019) and proenvironmental behavior (Hornsey et al., 2016; 
Wamsler and Brink, 2018). 

Based on the mindfulness paradigm (Baer et al., 2006; Garland et al., 
2009, 2011), cognitive reappraisal (Gross, 1998, 2015), and connect
edness to nature (Restall and Conrad, 2015; Schultz et al., 2004), this 
study develops a conceptual framework to explore the influence of 
mindfulness on environmentally friendly behavior and the mediating 
roles of cognitive reappraisal and climate change awareness, as well as 
the moderation effect of nature connectedness on these relationships. 
Cognitive reappraisal is a psychological mechanism that allows 

* Corresponding author. Faculty of Economics and Business Administration, University of the Basque Country UPV/EHU, Bilbao, Spain. 
E-mail addresses: vanessa.apaolaza@ehu.eus (V. Apaolaza), marior.paredes@urosario.edu.co (M.R. Paredes), patrick.hartmann@ehu.eus (P. Hartmann), 

josemaria.barrutia@ehu.eus (J.M. Barrutia), carmen.etxebarria@ehu.eus (C. Echebarria).  

Contents lists available at ScienceDirect 

Journal of Cleaner Production 

journal homepage: www.elsevier.com/locate/jclepro 

https://doi.org/10.1016/j.jclepro.2022.131914 
Received 10 June 2020; Received in revised form 26 March 2022; Accepted 21 April 2022   

mailto:vanessa.apaolaza@ehu.eus
mailto:marior.paredes@urosario.edu.co
mailto:patrick.hartmann@ehu.eus
mailto:josemaria.barrutia@ehu.eus
mailto:carmen.etxebarria@ehu.eus
www.sciencedirect.com/science/journal/09596526
https://www.elsevier.com/locate/jclepro
https://doi.org/10.1016/j.jclepro.2022.131914
https://doi.org/10.1016/j.jclepro.2022.131914
https://doi.org/10.1016/j.jclepro.2022.131914
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jclepro.2022.131914&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Journal of Cleaner Production 357 (2022) 131914

2

individuals to change or reframe their thoughts and feelings about the 
emotional impact of a situation (Gross, 1998). Our research expands 
recent research of Panno et al. (2015, 2018) who found an effect of 
cognitive reappraisal on climate change beliefs, which, in turn, fosters 
environmentally responsible behavior. 

The remainder of this article is structured as follows: We review the 
literature to derive hypotheses and propose a conceptual model. Sub
sequently, we present the methodology, followed by the results, dis
cussions, and implications. Finally, limitations and suggestions for 
future research, as well as conclusions are presented. 

2. Theoretical background 

2.1. The relationship of mindfulness and proenvironmental behavior 

Recent empirical research has suggested a positive link between 
mindfulness and proenvironmental behavior (see Barbaro and Pickett, 
2016; Brown and Kasser, 2005; Panno et al., 2015, 2018). Individuals 
with greater levels of dispositional mindfulness become more aware of 
their consumption habits and the environmental impact of their 
behavior (Brown and Ryan, 2003; Rosenberg, 2004). Mindfulness is 
related to lower materialism, and the reduction of con
sumption—mechanisms that are associated with proenvironmental 
behavior (Brown and Kasser, 2005; Brown and Ryan, 2003; Ericson 
et al., 2014). 

In a recent literature review on mindfulness and sustainable con
sumption behavior, Fischer et al. (2017) stated that mindfulness en
hances awareness, which makes individuals more conscious of their 
behavior; therefore, enabling them to change some unconscious con
sumption routines by “switching off the automatic pilot” (Grossman 
et al., 2004). Mindful consumers will be more aware of their decisions 
and actions, rather than making routine consumption habits (Bahl et al., 
2016). The enhancement of non-material values (Ericson et al., 2014), 
and the activation of intrinsic values (Brown and Kasser, 2005) as a 
consequence of mindfulness, are related to people’s engagement in 
environmentally responsible behavior. Brown and Kasser (2005) found a 
direct connection between dispositional mindfulness and ecologically 
responsible behavior. Klug and Niemand (2021) offered evidence of a 
positive relationship between mindfulness and precycling (a lifestyle for 
waste prevention before purchasing). Amel et al. (2009) showed that 
mindfulness relates to sustainable habits in consumers because atten
tional awareness makes people more conscious of their actions and 
prompts them to self-reflect on their consumption. Panno et al. (2018) 
found a relationship between dispositional mindfulness and pro
environmental behavior, mediated by social dominance orientation (i.e., 
preferences for group-based hierarchies). Mindfulness has been 
furthermore shown to relate to proenvironmental behavior through its 
effect on individual health behavior, such as improved nutrition and 
increased exercise (Geiger et al., 2018). Using an experimental 
sustainability-adapted mindfulness-based intervention, Geiger et al. 
(2020) found that mindfulness affected material values and well-being, 
which in turn are related to proenvironmental consumer behavior. 
Barbaro and Picket (2016) found a relationship between mindfulness 
and proenvironmental behavior mediated by nature connectedness. 
Barber and Deale (2014), who also found a relationship between 
mindfulness and sustainable behavior showed that this effect was the 
result of mindful individuals being more concerned for others, society, 
and the environment. Thus, in line with the aforementioned literature, 
we expect that higher levels of mindfulness relate to a higher likelihood 
of environmentally friendly behavior:  

Hypothesis 1. Mindfulness has a significant positive relationship with 
proenvironmental behavior. 

2.2. The effect of mindfulness on proenvironmental behavior via climate 
change awareness 

Although climate change awareness, that is, the degree to which 
people are aware that climate change is a reality, has become an 
important topic in the literature (Jerneck et al., 2011), there has been 
yet little research about its relationship with mindfulness (Koger, 2015; 
Wamsler et al., 2018; Wamsler and Brinker, 2018). There has been some 
evidence that mindfulness increases awareness of climate change (Wang 
et al., 2019). Mindfulness has also been shown to have a positive cor
relation with a proactive response to an adaptation to climate change 
(O’Brien and Hochachka, 2011; Wamsler and Brink, 2018; Wamsler 
et al., 2018). In particular, as Wang et al. (2021) found, for people with 
high levels of mindfulness, higher levels of climate change risk percep
tion are positively linked to stronger climate change beliefs, environ
mental efficacy, and negatively to climate change inaction. Similarly, 
Panno et al. (2018) found that mindful individuals are more aware of 
climate change because they have an increased awareness of their 
environment, and are therefore also more likely to engage in pro
environmental behavior. Mindfulness therefore likely will increase 
climate change awareness, which in turn positively influences pro
environmental behavior. 

Hypothesis 2. Mindfulness is positively related to proenvironmental 
behavior via climate change awareness. 

2.3. The effect of mindfulness on proenvironmental behavior via cognitive 
reappraisal and climate change awareness 

Emotion regulation strategies can affect how individuals experience 
and express emotions (Gross, 1998). Cognitive reappraisal refers to an 
emotion regulation mechanism in which the meaning of a situation is 
reinterpreted to affect emotional responses (Gross, 2015). Cognitive 
appraisal theory has initially been developed to describe the emotional 
coping process in stressful situations (Lazarus, 1966, 1991). Cognitive 
reappraisal seeks to increase the level of positive emotions or decrease 
negative ones by individuals taking conscious control of their cognitive 
thoughts and the effect of those thoughts on emotions. Individuals take 
awareness of their situation and actively aim to promote a more positive 
appraisal of this situation through strengthening positive thoughts 
(Gross, 1998). 

A line of research has revealed a positive relationship between the 
capacity for cognitive reappraisal and mindfulness (Garland, 2007; 
Garland et al., 2009, 2011). The underlying argument is that mindful
ness enhances awareness and promotes the ability to differentiate 
thoughts and emotions. To engage in cognitive reappraisal, individuals 
have to be conscious of their behavior by identifying their thoughts and 
emotions – a more evident characteristic in those who report higher trait 
mindfulness (Amel et al., 2009; Brown and Kasser, 2005; Brown and 
Ryan, 2003). Mindfulness, therefore, provides greater cognitive flexi
bility and the ability to disengage from negative emotions, enhancing 
individuals’ capacity to reinterpret the initial stimulus (Troy et al., 
2013). Cognitive reappraisal, in turn, has been shown to relate to 
awareness of climate change and proenvironmental behavior. Indeed, 
the relationship between cognitive reappraisal and climate change is 
mediated by awareness of climate change (Panno et al., 2015). As Panno 
et al. (2015) argue, cognitive reappraisal can help to deal with emotions 
evoked by awareness of climate change. Cognitive reappraisal may be 
used to frame emotional responses to climate change as information 
motivating the avoidance of behavior that contributes to climate 
change. The inability to process these emotions may motivate more 
climate-harmful behavior. Therefore, individuals who are more likely to 
reappraise may be more aware of the signs of climate change such as 
changes in temperature and weather tendencies, and react with adapt
ing their behavior toward more environmentally friendly alternatives. 
Since mindfulness may trigger cognitive reappraisal, mindfulness will 
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likely relate to proenvironmental behavior through cognitive reap
praisal which, in turn, will relate to a higher awareness of climate 
change-related events, motivating individuals to adapt their impact on 
the climate. 

Hypothesis 3. Mindfulness has an indirect relationship with pro
environmental behavior sequentially mediated by cognitive reappraisal 
and climate change awareness. 

2.4. The effect of connectedness to nature on climate change awareness 

Connectedness to nature refers to the extent an individual feels part 
of the natural world (Mayer and Frantz, 2004); it is related to people’s 
understanding of and relationship with the natural environment (Restall 
and Conrad, 2015). Individuals with higher exposure to and positive 
experiences with nature derive positive physical and emotional benefits 
resulting in their overall well-being (Mayer et al., 2009). When in
dividuals are connected to nature, they also care more for the environ
ment (Perkins, 2010). 

Several researchers have explored the positive effects of connected
ness with nature on subjective well-being (Frantz and Mayer, 2009; 
Howell et al., 2011), recovery from stress (Hartig et al., 2003), improved 
mood (Nisbet et al., 2019), and eco-friendly behavior (Liu et al., 2019; 
Nisbet et al., 2009). According to Wang et al. (2019), the relationship 
between nature connectedness and climate change awareness, however, 
has not been addressed so far. Several studies indicate a relationship 
between connectedness to nature and environmental concern, as people 
view damaging the environment as effectively harming themselves 
(Barbaro and Picket, 2016; Mayer and Frantz, 2004; Schultz et al., 
2004). In a recent meta-analysis, Whitburn et al. (2020) identified a 
direct and significant association between higher nature connectedness 
and environmentally friendly behavior. Specifically, people highly 
connected to nature will be more concerned regarding climate change 
(Hornsey et al., 2016; Wang et al., 2019). 

Hypothesis 4. Nature connectedness is positively related to climate 
change awareness. 

2.5. The moderating effect of connectedness to nature 

Research suggests that mindfulness relates to the awareness of nature 
experiences, and individuals’ nature connectedness (Howell et al., 2011; 
Nisbet et al., 2019). Both mindfulness and nature connectedness are 
associated with concern for climate change (Hornsey et al., 2016; Mayer 
et al., 2009; Wang et al., 2019). Also, both mindfulness and nature 
connectedness have a positive relationship with climate change aware
ness (Wang et al., 2019) and environmentally friendly behavior (Amel 
et al., 2009; Nisbet et al., 2009). 

Nature connectedness has also been found to moderate the rela
tionship of mindfulness with other behavioral variables such as 
emotional well-being (Martin et al., 2020) and sustainable consumption 
behavior (Dong et al., 2020). Based on that, our study proposes that 
different degrees of nature connectedness may have a moderating effect 
on the relationship of mindfulness with environmentally friendly 
behavior (through climate change awareness and cognitive reappraisal). 
Specifically, because highly nature connected individuals already have a 
higher climate change awareness (Howell et al., 2011; Liu et al., 2019; 
Wang et al., 2019) and are more prone to environmentally friendly 
behavior (Dong et al., 2020; Krettenauer et al., 2019; Otto and Pensini, 
2017; Wang et al., 2019), nature connectedness will have a negative 
moderating effect on the relationship between mindfulness and these 
variables. That is, in individuals with greater levels of nature connect
edness, we do not expect mindfulness to strengthen the relationship 
between climate change awareness and proenvironmental behavior 
because they already have higher levels in these variables. Thus, con
sumers with average to high nature connectedness (in contrast to those 
with lower levels) will be less susceptible to the relationship of 

mindfulness with proenvironmental intentions–mediated sequentially 
by cognitive reappraisal and climate change awareness. 

Hypothesis 5. The relationship of mindfulness with proenvironmental 
intentions mediated sequentially by cognitive reappraisal and climate 
change awareness is negatively moderated by nature connectedness. 

Fig. 1 depicts the conceptual model of hypothesized relationships. 

3. Method 

3.1. Participants and procedure 

The proposed model was tested with a convenience sample of 245 
volunteer undergraduate economics and business students of a large 
public university in Spain (51.8% female; 17–56 years; M = 19.69; SD =
4.16). Participants were approached on the campus grounds by the in
terviewers and invited to participate voluntarily in the survey. They did 
not receive any financial compensation. The interviewees provided 
informed permission to complete an anonymous self-administered 
questionnaire on mindfulness, sustainability, and climate change 
awareness. The anonymity of the participant’s responses was guaran
teed. The completion of the survey took approximately 15 min. 

3.2. Variables measurement 

To assess mindfulness, we used eleven items from Garland et al. 
(2011), including the following four components of the Five Facet 
Mindfulness Questionnaire (Baer et al., 2006): “observing and attending 
to experience”, “describing and discriminating emotional experiences”, 
“acting with awareness”, and “non-judging of experience”. The items 
were evaluated on 7-point Likert scales, ranging from 1 (strongly 
disagree) to 7 (strongly agree). 

To assess cognitive reappraisal, we used six items of the emotional 
regulation scale (Balzarotti et al., 2010). Participants evaluated the 
extent to which they agreed with self-descriptive assertions reflecting 
cognitive reappraisal. Each item was measured on a 7-point Likert-type 
scale ranging from 1 (strongly disagree) and 7 (strongly agree). 

For the assessment of climate change awareness, we employed six 
items from Heath and Gifford (2006). Participants assessed the degree to 
which they agreed with these assertions on a 5-point Likert-type scale, 
with the responses anchored at 1 (strongly disagree) and 5 (strongly 
agree). 

Proenvironmental behavior was assessed with seven items of the Stu
dent Environmental Behavior Scale (Markowitz et al., 2012), which 
employs a self-report measure evaluating ecologically responsible 
behavior that individuals adopt to decrease their ecological footprint, 
and the additional item “I usually prefer to eat vegetables than meat” 
(Panno et al., 2015). Items were rated on 5-point Likert-type scales with 
1 = never, 2 = rarely, 3 = sometimes, 4 = often, and 5 = always. 

The last section of the questionnaire addressed participants’ 
connection with nature. Based on Mayer and Frantz’s (2004) scale, na
ture connectedness was measured with seven items on 5-point Likert-type 
scales, with the responses anchored at 1 (strongly disagree) and 5 
(strongly agree). Each item reflected feelings and thoughts about one’s 
connection to nature, for example, “I often feel a sense of oneness with 
the natural world around me.” All measurement items and their prop
erties are displayed in Table 1. Cronbach’s alpha confirmed the reli
ability of all scales. 

4. Results 

Variable correlations are shown in Table 2. The correlations between 
all studied variables were significant (p < .01) and large (> .50; Cohen, 
1988). Proenvironmental behavior had a positive correlation with 
mindfulness (r = 0.67). Likewise, results revealed a positive correlation 
of mindfulness and cognitive reappraisal (r = 0.63), and of cognitive 
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reappraisal and climate change awareness (r = 0.54). In turn, climate 
change awareness correlated positively with proenvironmental behavior 
(r = 0.71). Finally, as expected, we found a significant correlation be
tween nature connectedness and climate change awareness (r = 0.54) as 
well as nature connectedness and proenvironmental behavior (r = 0.62). 

The relationships between mindfulness, cognitive reappraisal, 
climate change awareness, and proenvironmental intentions, was 
assessed with the SPSS macro PROCESS 3.5 (Hayes, 2013). A mediation 
analysis was conducted to assess the relationship of dispositional 
mindfulness with proenvironmental behavior and the indirect relation
ship between these constructs via cognitive reappraisal and climate 
change awareness. First, as projected, trait mindfulness was positively 
and significantly related to proenvironmental behavior when cognitive 
reappraisal and climate change awareness were not included as medi
ators (b = .44, SE = 0.03, t = 13.98, p < .001), providing support for 
Hypothesis 1. 

Similarly, consistent with the theoretical framework proposed in 
Hypothesis 2, we confirmed an indirect influence of mindfulness on 
proenvironmental behavior, mediated by climate change awareness (b 
= 0.13, SE = 0.03, 95% Bootstrap CI [.08, .18]). As proposed in Hy
pothesis 3, multiple mediation analysis showed that mindfulness had an 
indirect effect on proenvironmental behavior, mediated sequentially by 
cognitive reappraisal and climate change awareness (b = 0.05, SE =
0.02, 95% Bootstrap CI [.02, .08]). Table 3 indicates the indirect effects 
with their corresponding bootstrap confidence intervals. 

As shown in Table 3, cognitive reappraisal and climate change 
awareness are both significant mediators even if they do not account for 
the complete relationship between dispositional mindfulness and pro
environmental behavior. Thus, the direct effect of mindfulness on pro
environmental behavior when cognitive reappraisal and climate change 
awareness are considered as mediators continues to be significant (b =
.22, SE = 0.04, t = 5.97, p < .001). Furthermore, as predicted, nature 
connectedness was significantly and positively associated with climate 
change awareness (b = 1.37, SE = 0.16, t = 8.48, p < .001), providing 
support for Hypothesis 4. 

Subsequently, we assessed whether the indirect effects of mindful
ness on proenvironmental behavior through climate change awareness, 
as well as through cognitive reappraisal and climate change awareness, 
were moderated by the level of nature connectedness, as proposed in 
Hypothesis 5, respectively. Moderated regression analysis confirmed a 
significant negative moderation by nature connectedness of the effects 
of mindfulness (b = − 0.13, SE = 0.06, t = − 2.06, p = .03) and cognitive 
reappraisal (b = − 0.11, SE = 0.05, t = − 1.95, p = .05) on climate change 
awareness. The results, therefore, confirmed the proposed moderation 
effects. 

The moderation of the indirect effect of mindfulness on pro
environmental behavior through cognitive reappraisal and climate 
change awareness, as well as the effect at different values of the 
moderator nature connectedness is depicted in Table 4. 

The results confirmed that the mediated influence of mindfulness on 
proenvironmental intention through climate change awareness is 
moderated negatively by the nature connectedness variable. Therefore, 
consumers high on nature connectedness are less sensitive to the influ
ence of mindfulness on environmentally friendly behavior mediated by 
positive climate change awareness. Similarly, the results also confirmed 
that the sequentially mediated influence via cognitive reappraisal and 
climate change awareness is moderated negatively by the nature 
connectedness variable. Therefore, consumers with average and high 
nature connectedness, in contrast with those with lower levels, are less 
susceptible to the effects of mindfulness on proenvironmental behavior 
mediated sequentially by cognitive reappraisal and climate change 
awareness. As expected, for consumers with higher levels of nature 
connectedness, the effect of trait mindfulness over the level of climate 
change awareness and proenvironmental behavior is not as strong as for 
those individuals with lower levels, since the former already experience 
higher levels of climate change awareness, as shown by the confirmation 
of Hypothesis 4. 

5. Discussion and theoretical contribution 

Recent literature calls for the identification of the underlying 
mechanisms of the effect of mindfulness on environmental concern. This 
study supports extant research on the positive relationship between 
mindfulness and proenvironmental behavior. Findings furthermore 
provide a process explanation for this effect by supporting a relationship 
between individuals’ level of dispositional mindfulness and cognitive 
reappraisal that is, the capacity to reframe their initial thoughts and 
beliefs. In turn, individuals with higher levels of cognitive reappraisal 
were more aware of climate change. Cognitive reappraisal can help to 
deal with emotions evoked by awareness of climate change because it 
may lead to reframing emotional responses to climate change as infor
mation motivating the avoidance of climate harmful behavior (Panno 
et al., 2015). 

Further findings of this study provide empirical support of the 
scarcely explored relationship of nature connectedness and climate 
change awareness. In line with the extant literature (Hornsey et al., 
2016; Wang et al., 2019; Whitburn et al., 2020), our findings confirm 
that a higher degree of nature connectedness is associated with stronger 
climate concerns and a higher sensitivity to the hazards of climate 
change. The moderating effect of nature connectedness on the rela
tionship between mindfulness, climate change awareness, and envi
ronmentally friendly behavior has not been studied previously. 
Therefore, a novel contribution of this study is to shed light on the effects 
of nature connectedness in these relationships. The proposed negative 
moderating effect of nature connectedness on the indirect relationship of 
mindfulness and environmentally friendly behavior through cognitive 
reappraisal and climate change was confirmed. This finding implies that 
mindfulness does not relate to climate change awareness and 

Fig. 1. Conceptual model.  
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proenvironmental behavior as much for people with higher levels of 
nature connectedness, since they already rate high on environmental 
attitudes. 

6. Practical implications 

Our findings have important implications for the promotion of sus
tainable, climate-friendly behaviors by governments and policymakers. 
Encouraging mindfulness practice society-wide could enhance climate 
change awareness and foster proenvironmental behavior. Schools and 
educational institutions should create programs to teach mindfulness 
and encourage environmental learning. Mindful training programs for 
students and teachers alike could have benefits in terms of tendencies to 
climate-friendly behaviors, apart from generally developing social and 
sustainability competencies (Bakosh et al., 2016; Gold et al., 2010; 
Hensley, 2020). 

Since our research showed that the relationship between mindful
ness and proenvironmental behavior was stronger for individuals who 
were less connected to nature, this is the segment of individuals for 
whom mindfulness education is most urgent. Our findings support the 
suggestion of Bask et al. (2020) and Howell (2021), that education for 
sustainability may positively influence individuals’ environmental 
values and attitudes. To foster proenvironmental behavior, sustainabil
ity education should also focus on mindfulness. 

Our findings furthermore provide additional insights for the devel
opment of effective information campaigns aimed at increasing climate 
change awareness. Such campaigns should trigger cognitive reappraisal 

Table 1 
Variables and measurement items.   

Mean SD α 

Mindfulness 4.39 1.74 .85 

It’s easy for me to keep track of my thoughts and feelings. 
I’m good at finding words to describe my feelings. 
When I have a sensation in my body, it’s hard for me to 
describe it because I can’t find the right words. (reverse 
coded) 
I find it difficult to stay focused on what’s happening in the 
present. (reverse coded) 
It seems I am “running on automatic” without much 
awareness of what I’m doing. (reverse coded) 
I notice how my emotions express themselves through my 
body. 
I pay attention to whether my muscles are tense or relaxed. 
I pay attention to sensations, such as the wind in my hair or 
the sun on my face. 
I find myself doing things without paying attention. (reverse 
coded) 
I believe some of my thoughts are abnormal or bad and I 
shouldn’t think that way. (reverse coded) 
I think some of my emotions are bad or inappropriate and I 
shouldn’t feel them. (reverse coded)    

Cognitive reappraisal 4.47 1.79 .90 

When I want to feel more positive emotions (such as joy or 
amusement), I change what I’m thinking about. 
When I want to feel less negative emotion (such as sadness or 
anger), I change what I’m thinking about. 
When I’m faced with a stressful situation, I make myself 
think about it in a way that helps me stay calm. 
When I want to feel more positive emotions, I change the 
way I’m thinking about the situation. 
I control my emotions by changing the way I think about the 
situation I’m in. 
When I want to feel less negative emotion, I change the way 
I’m thinking about the situation.    

Climate change perception 4.21 1.12 .93 

I am quite sure that global warming is occurring now. 
It seems to me that weather patterns have changed 
compared to when I was a child. 
I have already noticed some signs of global warming. 
It seems to me that the temperature is warmer now than in 
years before. 
It seems to me that snowpacks are melting earlier than in 
years before due to warmer temperatures. 
Personally, I am worried about global warming (climate 
change).    

Pro-environmental behavior 3.53 1.16 .78 

Recycle paper, plastic, and metal. 
Use recycled paper. 
Use reusable shopping bags. 
Leave the lights on when you leave a room. (reverse coded) 
Throw recyclables (e.g., plastic bottles) in the trash can. 
(reverse coded) 
Print documents single-sided. (reverse coded) 
Avoid using public transportation. (reverse coded) 
I usually prefer to eat vegetables to meat.    

Nature connectedness 3.48 1.01 .89 

I often feel a sense of oneness with the natural world around 
me. 
I often feel part of the web of life. 
As a tree can be part of a forest, I feel embedded within the 
broader natural world. 
I often feel a kinship with animals and plants. 
I think of the natural world as a community to which I 
belong. 
My personal welfare is independent of the welfare of the 
natural world. (reverse coded) 
I often feel disconnected from nature. (reverse coded)     

Table 2 
Variable correlations.   

MF CR CCP PB NC 

Mindfulness (MF)      
Cognitive reappraisal (CR) .63***     
Climate change perception (CCP) .60*** .54***    
Pro-environmental behavior (PB) .67*** .54*** .71***   
Nature connectedness (NC) .57*** .51*** .54*** .62***  

***p < .01. 

Table 3 
Indirect effects of mindfulness on pro-environmental behavior via cognitive 
reappraisal and climate change perception.  

DV Mediator B 
(indirect) 

Boot 
SE 

Boot 
LLCI 

Boot 
ULCI 

PB Climate change perception .13 .03 .08 .18 
PB CR → Climate change 

perception 
.05 .02 .02 .08 

Notes: Bootstrap confidence intervals: 95% bias corrected; 10,000 bootstrap 
samples; DV = Dependent variable, PB = Pro-environmental behavior, CR =
Cognitive reappraisal. 

Table 4 
Indirect effects at different values of the nature connectedness moderator.  

Mediator Values 
Moderator 

Indirect effects 
(conditional) 

Boot 
SE 

Boot 
LLCI 

Boot 
ULCI 

CR 2.70 (-1SD) .08 .02 .05 .12  
3.48 (M) .04 .01 .01 .06  
4.26 (+1SD) -.01 .01 -.03 .01  

CC 2.70 (-1SD) .33 .07 .19 .46  
3.48 (M) .23 .05 .12 .33  
4.26 (+1SD) .13 .07 -.01 .27 

Note. NC: Nature connectedness, CR: cognitive reappraisal, CC: climate change 
perception, values of moderators: mean (M) and mean plus/minus one SD 
(-1SD/+1SD), bias corrected 95% bootstrap confidence intervals, 10,000 boot
strap samples. 
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about climate change, for instance, by prompting recipients to evaluate 
their emotional responses to extreme weather and climate events. 

Finally, since nature connectedness relates to climate change 
awareness, nature exposure programs could be helpful to stimulate 
proenvironmental behavior, especially since people in developed 
countries spend most of their time indoors (MacKerron and Mourato, 
2013) and children’s outdoor activities have significantly decreased 
(Clements, 2004). Educational programs promoting outdoor nature ex
periences would be beneficial from early life stages on and specifically 
for children since nature connectedness may also improve their behav
ioral regulation strategies (Frantz and Mayer, 2009; Taylor et al., 2002) 
and, in turn, climate change awareness and proenvironmental behavior. 

7. Limitations and future research 

This study has several limitations. We employed self-reported mea
surements to explore trait mindfulness based on the five facets mind
fulness questionnaire (Baer et al., 2006). Further studies should consider 
alternative measurements of mindfulness such as the 
sustainability-adaptive mindfulness-based intervention (Geiger et al., 
2020) or mindful climate action (MCA) training (Grabow et al., 2018). 
Since self-reported behavior may contain recall errors, subsequent 
studies should complement this methodology with the measurement of 
the variables in a controlled laboratory setting. 

The cross-sectional character of the study does not allow to establish 
causality and directionality of effects. To overcome these limitations, 
future research should use experimental approaches such as the guided 
mindfulness intervention (Nisbet et al., 2019) and longitudinal studies, 
for instance, based on the longitudinal assessments of mindfulness 
practices (Fischer et al., 2017). The sample size (N = 245) is sufficient to 
estimate coefficients with appropriate power, but, because it is never
theless limited, particularly concerning the external validity of results, 
future research should employ larger and, instead of university students, 
more diverse samples. The studied relationships should furthermore be 
addressed in other groups, such as children, since, for instance, little 
research has been conducted on the effects of nature connectedness on 
children’s behavior (Bakir-Demir et al., 2019). 

8. Conclusions 

Responding to the call for research explaining the recently revealed 
relationship between mindfulness and proenvironmental behavior, this 
research proposes and tests a conceptual model providing a process 
explanation for the mindfulness-proenvironmental link based on the 
sequential mediating influences of cognitive reappraisal and climate 
change concern and the negative moderating effect of nature connect
edness. Our findings provide new insight into these processes by con
firming the association between mindfulness and proenvironmental 
behavior and the mediating influence of cognitive reappraisal, and 
climate change awareness. The study furthermore confirmed that this 
process was attenuated for individuals rating high on nature connect
edness. Thus, a significant contribution of our study to the literature is to 
show that particularly for those individuals who experience a lower 
connection with nature, mindfulness could be a significant factor 
enhancing proenvironmental behavior through stimulating cognitive 
reappraisal and, in turn, personal awareness of changes in temperature 
and weather patterns. 
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