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ABSTRACT

Many empirical studies have found an association between sustainable consumption and
well-being. However, the direction of causality between these constructs remains
unclear. Well-being could be an antecedent of sustainable consumption or, sustainable
consumption a driver of well-being; also, there could be a reciprocal relationship between
these two constructs. Alternatively, both well-being and sustainable consumption could
be outcomes of another construct that could be masking a relationship between well-being
and sustainable consumption. This study aims to advance the well-being and sustainable
consumption research by testing these three relationships in a longitudinal study with
young consumers (n =369). The findings show that when controlling for the constructs at
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to support the hypothesis that sustainable consumption and well-being are explained by a
particular trait of the individual, nature relatedness, so that individuals with greater nature
relatedness are more likely to adopt a sustainable lifestyle and have greater well-being.
Nature relatedness thus acts as a predictor of both focal constructs. This result implies
that by nurturing nature relatedness, societies will achieve the double dividend of well-
being and sustainability.
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UNRAVELING THE RELATIONSHIP BETWEEN WELL-BEING, SUSTAINABLE
CONSUMPTION AND NATURE RELATEDNESS: ASTUDY OF UNIVERSITY STUDENTS

Abstract

Many empirical studies have found an association between sustainable consumption and well-being.
However, the direction of causality between these constructs remains unclear. Well-being could be an
antecedent of sustainable consumption or, sustainable consumption a driver of well-being; also, there could
be a reciprocal relationship between these two constructs. Alternatively, both well-being and sustainable
consumption could be outcomes of another construct that could be masking a relationship between well-
being and sustainable consumption. This study aims to advance the well-being and sustainable consumption
research by testing these three relationships in a longitudinal study with young consumers (n =369). The
findings show that when controlling for the constructs at Time 1, the relationship between the focal
constructs is no longer significant. Results lead to support the hypothesis that sustainable consumption and
well-being are explained by a particular trait of the individual, nature relatedness, so that individuals with
greater nature relatedness are more likely to adopt a sustainable lifestyle and have greater well-being.
Nature relatedness thus acts as a predictor of both focal constructs. This result implies that by nurturing
nature relatedness, societies will achieve the double dividend of well-being and sustainability.

Keywords: well-being, happiness, sustainable consumption, nature relatedness, longitudinal study

1. Introduction

Scholarship has long studied the relationship between well-being (WB hereafter) and sustainable
consumption (SC hereafter) or related constructs such as pro-environmental or conservation behavior.

Before explaining the rationale for the study, it is necessary to define the focal constructs of this research. In
a broad sense, SC is defined as a lifestyle whereby consumers “meet their own consumption needs whilst
also taking the environmental impacts of their actions into account” (Hobson 2002: 96). In particular, SC
is defined in this study as a multi-faceted construct (Quazi et al. 2016; Vitell and Muncy 2005), comprising
voluntary simplifying behaviors, purchase related behaviors (i.e., choice of sustainable goods and rejection
of non-sustainable ones), and activism (Papaoikonomou et al. 2011). WB is a more controversial construct

as different definitions have been proposed (Dodge et al. 2012; see a review of approaches and measures
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in Huta 2017). In this study, we follow the much-used definition of Psychological Well-Being proposed by
Ryff (1989): he conceptualized WB as a multidimensional construct comprising six dimensions that enable
human development and positive psychological functioning (Ryff and Keys 1995: 720): self-acceptance,
personal growth, purpose in life, positive relations with others, environmental mastery and autonomy.

A positive association between WB and SC constructs has been replicated in different cultural settings
(Kasser 2017), with different measures of SC - such as voluntary simplicity (Rich et al. 2017), energy or
water conservation behavior (Kaida and Kaida 2016) or sustainable purchasing (Hwang and Kim 2018) -
and with different measures of WB- emotional (Venhoeven et al. 2013), social (Prati et al. 2017), or
eudaimonic WB (Rich et al. 2017)-.

However, the causal direction between SC and WB is unclear. Results from past studies suggest that there
are three possible relationships between these constructs (Kasser 2017). First, it could be that only one of
these constructs is an antecedent of the other; second, there could be a reciprocal relationship between SC
and WB or third, the association between WB and SC could be explained by the presence of a third variable
that produces both outcomes. However, given that past research has examined one of these relationships at
a time, it is difficult to establish which of the possible explanations is more valid. This study aims to fill
this gap by making a twofold contribution to the literature.

First, using an incremental model strategy and a longitudinal study design, this study examines the three
possible relationships in the same data set. Most studies have been based on cross-sectional and
correlational data. This methodological choice limits the conclusions about the causal direction (Kasser
2017) and poses the methodological problem of endogeneity (Wang and Kang 2019). Cross-sectional data
are appropriate “to begin the testing of causal hypotheses” (Rutter 1994: 928), since cross-sectional data
meet two of the markers of causality (covariation between constructs and coherence between observed
covariation and the theorized causal mechanism) (Rindfleisch et al. 2008). However, as the research agenda
proceeds, longitudinal data could be used to enhance causal inference, as this data allow controlling the
temporal condition (Rindfleisch et al. 2008). As the constructs under examination are assumed to be stable
- future WB(SC) is expected to be highly determined by past WB(SC)- a longitudinal design is especially
recommended as it allows controlling for such effect (Robinson and Demaree 2007). Additionally,
longitudinal data are viewed as superior to cross-sectional data in terms of reducing the risk of alternative
explanations (Hsiao 2005), especially when focusing on how outcomes are influenced by changes in a

predictor within a set of entities.



Second, this replication with extension study contributes to past literature by clarifying the causal
relationship between WB and SC and by demonstrating the role of nature relatedness (NR hereafter) as an
antecedent of both SC and WB.

The present study is focused on young adults, a critical stakeholder group in the transition towards
sustainability (Ojala 2012). Although this segment of society is increasingly concerned about sustainable
issues (1A 2019), it has been also shown to act less sustainably compared to previous cohorts (Binder et al.
2020), partly as a consequence of their materialistic and hedonistic attitudes (Kuoppamaki et al. 2017). By
testing the influence of NR as a construct that could explain both SC and WB, this study will provide
opportunities to escalate SC and young adults’ WB; although NR is considered a stable trait (Capaldi et al.
2014), there are specific practices that can be implemented in educational settings that have been proved to

enhance connection with nature (Bragg 1996; Olivos and Clayton 2017).

2. Literature Review

As Kasser (2017) defended, there could be three possible relationships between SC and WB. First, it could
be that only one of these constructs is antecedent of the other; second, there could be a reciprocal
relationship between SC and WB or third, the association between WB and SC could be explained by the
presence of a third variable that produces both outcomes. Past studies have examined each of these
possibilities separately which, as we explained above, does not allow determining which of these
explanations proves more valid. Next, the approaches to the study of the relationship between SC and WB
are explained.

First, some studies have defended and tested that SC is an antecedent of WB (Choi 2016; Corral-Verdugo
et al. 2011; Hwang and Kim 2018; Kaida and Kaida 2016; Rich et al. 2017; Schmitt et al. 2018; Suérez-
Varela et al., 2016; Venhoeven et al. 2016; Welsch and Kuhling 2011; Xiao and Li 2011). It is widely
accepted that SC would nurture eudaimonic or psychological WB (Carrero et al. 2020; Venhoeven et al.
2016), as it is deemed an inherently worthwhile, meaningful and transcending activity that is expressive of
one’s deep values (Waterman 1993). Also, the pursuit of intrinsic goals, such as SC, has been found to
increase WB (Manolis and Roberts 2011; Suérez-Varela et al. 2016). Others have defended that SC
increases WB because it provides satisfaction for the three innate needs of autonomy, relatedness and

competence (Rich et al., 2017). Thus, it is plausible to expect that adoption of SC increases WB. In



particular, studies of young consumers have found a positive association between SC and WB (Choi 2016;
Corral-Verdugo et al. 2011; Prati et al. 2016; Tiwari, 2016).

A second, albeit smaller, set of studies have examined the reverse the relationship, namely that WB
antecedes SC (Brown and Kasser 2005; Ganglmair-Wooliscroft and Wooliscroft 2016). This finding has
been also found among young consumers: the more eudaimonic well-being a young consumer has, the more
likely is to engage in SC (Manriquez-Betanzos et al. 2016). This approach defends that those engaged in
eudaimonic living experience greater life satisfaction and this enhanced life satisfaction deters them from
overconsumption (Brown and Kasser 2005; Kasser 2009, 2017). SC would be thus a consequence of their
eudaimonic living or the pursuit of self-growth, self-expression and meaning in life (for a description of
eudaimonic living see Lewis et al. 2014).

Taking together, these arguments would also support a reciprocal relationship between SC and WB
constructs (Lyubomirsky et al. 2005; Tkach and Lyubomirsky 2006), although there is scarce evidence in
support of this possibility. To our knowledge, only a study examined this possibility and found a reciprocal
relationship between social WB and SC (Prati et al., 2017).

A third set of studies have contended that both WB and SC are produced by another variable. SC and WB
are considered to be the effects of some underlying character that explains why the individual is more prone
to adopt a sustainable lifestyle and more likely to have greater WB (Kasser 2017). Or in other words, there
is not a direct relationship between SC and WB; rather, this underlying individual identity produces both
SC and WB. To identify the traits forming this identity, Kasser (2017) reviewed several constructs that had
been found antecedents of both SC and WB. He proposed that mindfulness-as-a-trait and intrinsic values
could be two of the variables that reflect this underlying identity. Indeed, a previous study by the author
showed that mindfulness-as-a-trait and intrinsic values were antecedents of SC and WB (Brown and Kasser
2005). However, their cross-sectional study was unable test a causal relationship between SC and WB, so
their study did not allow ruling out whether there is a direct relationship between SC and WB. Other authors
(Binder and Blankenberg 2017) have found that environmental self-image explain the relationship between
WB and pro-environmental behavior, a similar notion to SC, which provides additional support for this
third explanation. In particular, studying young consumers, Binder et al. (2020) found that the type of
orientation in life (inner or outer oriented) conditions the relationship between life satisfaction and pro-

environmental behavior.



Following the same procedure employed by Kasser, we propose that interdependence with nature is an
adequate trait that could explain both adoption of SC and greater WB. The positive psychological influence
that interdependence with nature has on individuals has been long defended by several authors (Bragg 1996;
Kellert 1993; Kellert and Wilson 1993) and evidence has consistently shown the positive association
between interdependence with nature and WB (Capaldi et al. 2014; Cleary et al. 2019; Nisbet et al. 2011,
Pritchard et al. 2020; Zelenski and Nisbet 2014). Simultaneously, the more an individual integrates nature
into her self-construal, the more likely is to carry out actions to protect nature or to avoid harm to nature,
because harming nature would be akin to harming herself (Bragg 1996). Not surprisingly, past reviews
suggest that interdependence with nature is highly and directly correlated with SC (Davis et al. 2009;
Dutcher et al. 2007; Gifford and Nilsson 2012; Kals et al. 1999; Mayer and Frantz 2004; Nisbet et al. 2009;
Tam 2013; Trudel 2019; Zelenski et al. 2015; White et al. 2019). Moreover, the trait of interdependence
with nature has been found to correlate with intrinsic aspirations (Weinstein et al. 2009) and with
mindfulness-as-a-trait (Barbaro and Pickett 2016; Howell et al. 2011). This evidence suggests that these
traits could be markers of an underlying identity that can explain both adoption of SC and WB, as Kasser
contended (2017).

In particular, this study uses the construct of nature relatedness (NR, Nisbet et al., 2009). NR is one of the
many constructs that form the nomological network of human interdependence with nature (Capaldi et al.
2014), such as commitment to nature (Davis et al. 2009), environmental identity (Clayton 2003)
connectedness with nature (Mayer and Frantz 2004), inclusion of nature in the self (Schultz 2002),
connectivity to nature (Dutcher et al 2007), emotional affinity towards nature (Kals et al. 1999), or
ecological identity (Walton and Jones 2018).

NR “encompasses one’s appreciation for and understanding of our interconnectedness with all other living
things on the earth” (Nisbet et al. 2009: 718). It is conceptualized as a multidimensional construct
encompassing three dimensions (Nisbet et al. 2009). The self dimension represents the “internalized
identification with nature, reflecting feelings and thoughts about one’s personal connection to nature”
(Nisbet et al. 2009: 723); the perspective dimension reflects “an external, nature-related worldview, a sense
of agency concerning individual human actions and their impact on all living things” (723); and the
experience dimension represents “the physical familiarity with the natural world, the level of comfort with

and desire to be out in nature” (725).



The multidimensionality of NR justifies the superior explicative and predictive power of NR over other
similar constructs (Tam 2013; Tang et al. 2015), that only capture the affective dimension (e.g. the construct
“emotional affinity towards nature”) or the identity dimension (e.g., “inclusion of nature in the self”).
Additionally, its reliability and validity have been amply confirmed in different cultural settings (Capaldi
et al. 2014; Howell et al. 2011; Olivos and Clayton 2017). Indeed, a comparative study of these constructs
found that nature relatedness higher correlated with external validity criterion variables such as WB and
environmental behavior than other constructs (Tam 2013).

In particular, there is much evidence that nature relatedness increases WB (e.g., Capaldi et al. 2014; Cleary
et al. 2019; Nisbet et al. 2011; Zelenski and Nisbet 2014): those experiencing a subjective connection with
nature are more likely to report positive affect, vitality and life satisfaction. Also, empirical studies have
consistently found that NR is a predictor of SC and of pro-environmental behavior (Davis et al. 2009;
Dutcher et al. 2007; Kals et al. 1999; Mayer and Frantz 2004; Nisbet et al. 2009; Tam 2013; Zelenski et al.
2015). Based on these arguments, it is plausible to defend that that both WB and SC are outcomes of NR;

controlling by NR, the relationship between WB and SC should no longer be significant.

3. Method

3.1. Objective and model strategy
This study examines these four different explanations in the same data set, using an incremental model
strategy (Fig. 1). This strategy consists of designing, testing and comparing a model incrementally, that is,
adding new relationships each time in order to gather a better explanation of phenomena (Pedrycz and
Kwak 2007).

Fig. 1 Conceptual models

<<insert Fig. 1 over here>>

3.2. Data collection
Data were collected from a sample of first-year students from a Spanish University. The use of a student
sample is appropriate for the purpose of this study, interested in the existent relationship among WB, SC
and NR rather than in the level of these variables. Student samples are recommended when seeking for
homogeneity (Ashraf and Merunka 2017); indeed, the university setting provides a uniform environment
(Henry 2008) that minimizes the effect of situational and personal barriers that can affect particularly the

relationship between WB and SC (Bray et al. 2011). Past studies on the relationship between WB and SC



have frequently used students samples (e.g. Choi 2016; Corral-Verdugo et al. 2011; Manriquez-Betanzos
et al. 2016; Tiwari 2016), especially in longitudinal designs (Prati et al. 2017).
Data were collected at two points in time. At time 1, to avoid self-selection and ensure a greater completion
rate, the students were recruited in their classrooms during classes although participation was voluntary and
could be ceased at any point in time during the study. The teacher was not present during data collection.
Permission for data collection was given by the deans and the study was approved by the Committee of
Ethics. All data were treated confidentially, which was communicated to the respondents at the beginning
of the session. In order to link responses at time 1 (T1) and time 2 (T2) without violating such
confidentiality, respondents were asked to provide a password. A total of 906 individuals responded to the
call for participation and provided data at T1. Time taken for completing the questionnaire was controlled
and those questionnaires that were answered in less than 6 minutes were removed (45 individuals) as a
control for common method effects, yielding a final usable sample at T1 of 861 individuals.
Six months later the same students were contacted in the same setting and were invited to voluntarily
participate in the follow-up. Confidential treatment of their responses was again guaranteed. Some students
refused to answer the follow-up questionnaire, others did not remember their password, while other
responses were removed considering the short period of time used for answering the questions. With these
exclusions, 369 valid responses in T2 were finally obtained (57% of droppers). The valid sample of
respondents having completed questionnaires at T1 and T2 was of 369 students.
To check attrition bias, it was examined whether drop-outs at T2 (n = 492) and non-drop-outs (n = 369)
reported significant differences in variables such as SC, NR, WB or gender. No differences were found in
SC (Mdropp=2.967, SDiropp=-644; Mremain=2.956, SDremain=.613; p=.799), NR (Mdropp=3.106, SDgropp=-916;
Mremain=3.027, SDremain=.904; p =.211), WB (Mdropp=3.824, SDdropp=-441; Mremain=3.809, SDremain=-467; p
=.752) or percentage of females (Maropp=-472, SDdropp=-500; Mremain=-518, SDremain=.500; p =.099).

3.3. Measures
Sustainable Consumption. SC was measured with a 10-item, 5-point Likert scale based on Webb et al. ’s
(2008) scale adapted to the particularities of Spain, where SC is far from being institutionalized in
comparison to other European countries (Valor et al. 2020). Whereas some studies have measured a single
dimension of SC, such as energy conservation behavior (Prati et al. 2017) or water conservation behavior
(Manriquez-Betanzos et al. 2016), the use of a multifaceted scale comprising different types of behaviors

in different domains (Quazi et al. 2016; Vitell and Muncy 2005) increases the content validity.



Consequently, items measuring smart-shopping, activism or downshifting were included (e.g. “I try to make
a determined effort to consume less” or “I participate in campaigns of activism, sending emails, signing
requests”).

Well-being. The psychological well-being 29 item scale (Ryff and Keyes 1995) was used as the measure of
WB. This well validated measure includes six markers of WB: three markers related to self-fulfillment
(self-acceptance, personal growth, and purpose in life), two related to perceived behavioral control
(environmental mastery and autonomy) and finally one marker of social WB (positive relations). All items
were measured in a five-point Likert scale (Ryff 1989; Ryff and Singer 2008). In particular, the Spanish
translation of the psychological well-being scale (Diaz et al. 2006) was used, as the psychometric properties
of this scale have already been tested and are acceptable. Each marker was computed as the mean of its
corresponding items. WB was introduced in the models as a first-order construct, that is, a single construct
explained by six items, each item being the average obtained for each of the markers.

Nature relatedness. NR was measured at T1 using the 6-item version of the Nature-Relatedness Scale
developed by Nisbet and Zelenski (2013) to describe individual levels of connectedness with the natural
world. Sample items included "My connection to nature and the environment is a part of my spirituality. "
or "My relationship to nature is an important part of who | am”. Originally measured with a 21-item scale,
Nisbet and Zelenski (2013) developed a briefer 6-item scale reflecting two of the three original dimensions
(self and experience), as the validity correlations were stronger without the pro-conservation items.
Notwithstanding, the brief scale is highly correlated with the original scale (r =.91). It has more than
acceptable reliability and predictive values while reducing the original number of items by about two-thirds,
which avoids the informant’s fatigue. Indeed, the predictive ability of this short NR scale has been
demonstrated across multiple samples and with longitudinal data (Nisbet and Zelenski 2013).
Confirmatory Factor Analyses (CFA) were conducted to assess the adequacy of the scales. Reliability was
good for all the constructs (o >.7) (see Table 1, for detailed results). The validity of the scales was also
awarded based on statistically significant and mostly over .35 standardized regression weights (SRW) and
good fit measures. For the fitindices IFI, TLI, and CFI values over .9 indicate good fit and over .95 excellent
fit; for the fit index RMSEA values under .08 indicate good fit and under .05 very good fit (Hair et al.
2006).

<<insert Table 1 over here>>

3.4. Analyses



The use of longitudinal data usually reduces the possibility of common method bias (Rindfleisch, et al.
2008). Nonetheless, a Harman’s one factor test (an un-rotated factor analysis on all items used in the model)
was conducted to ensure this is the case (Williams et al. 2017). This analysis showed that explained variance
by the first factor was less than half of total variance (27.38% at T1 and 27.92% at T2); thus, common
method bias is unlikely to be a risk.

To test and estimate the conceptual models, data were analyzed with structural equation modeling (SEM)
using AMOS version 20 (Israelashvili and Karniol 2018). This methodology is particularly appropriate
when testing alternative models (Israelashvili and Karniol 2018) as it overcomes the limitation of traditional
regression analyses, allowing to have several outcomes in the same model, as is the case. Cross-lagged
longitudinal analyses were used in which SC and WB at T2 were controlled by the corresponding constructs
at T1. Thus, the following parameters were included in the model: covariance among the constructs at the
same time point; covariance between error terms of each indicator at T1 and the corresponding indicator at
T2; constructs at T1 to control for baseline levels for each variable; and cross-lagged relationships to test
the hypotheses (Cole and Maxwell 2003; Prati et al. 2017). Different models were tested using an
incremental strategy. Model la tested the relationship between SC and WB, being WB the dependent
variable; Model 1b tested the inverse relationship. In Model 2, an additional relationship was added so that
the reciprocal relationship between SC and WB was examined. Finally, in Model 3, two more relationships
were added to the previous model: the influence of NR on both SC and WB.

In order to evaluate which of the models fitted data best and thus, to examine which of the four models
empirically proves more valid, those models were compared by means of chi-square tests. Accordingly, the

best fitting model, measured by a significant Ay? , will be accepted (Israelashvili and Karniol 2018).

4. Results
Descriptive statistics of constructs in the models are shown in Table 2. As expected, a strong and positive
correlation of WB and SC was observed both in T1 and T2 (Robinson and Demaree 2007). These
correlations indicate that future WB(SC) is affected by past WB(SC), thus, confirming the adequacy of
using longitudinal data to control for this effect. As expected, correlations between the three focal constructs
were statistically significant and positive at T1 and T2, albeit of medium size. Particularly, the correlation
between SC and WB at T1 was slightly stronger than the corresponding one at T2. This is explained by a

non-significant variation in the level of SC and WB from T1 to T2 (p =.818 and p =.116 respectively). As



differences were not statistically significant, we believe this fact does not have any implication for the
general conclusion of the analysis.

<<insert Table 2 over here>>

Each model (Fig. 1) was tested separately. Standardized direct estimates of the models are shown in Table
3. In model 1a, no significant relationship between SC at T1 and WB at T2 was found when controlling for
both variables at T1. As Table 3 shows, the relationship between SC at T1 and SC at T2 was significant (p
<.001) and also the relationship between WB at T1 and WB at T2 (p <.001). However, the relationship
between SC (T1) and WB (T2) was not significant (p =.848), when the effect of the construct at T1 is
controlled for. Similar results were obtained for Model 1b: when controlling for SC (T1) and WB (T1), the
relationship between WB at T1 and SC at T2 was no longer significant (p =.249). Thus, even when Pearson
correlation shows a significant and positive correlation between WB and SC at different time points, when
the effect of the past measure is controlled for, the relationship between them is no longer significant.
<<insert Table 3 over here>>

Similar results were obtained in model 2, built as an incremented model 1 through the introduction of the
two previous relationships together. Although correlations between SC and WB at different time points are
significant, once constructs at T2 are controlled by the corresponding constructs at T1, the focal
relationships (SC(T1) — WB(T2) and WB(T1) — SC(T2)) are no longer significant.

Finally, model 2 was incremented by adding the relationships accounting for SC and WB as outcomes of
NR (NR(T1) —» WB(T2) and NR(T1) — SC(T2)) to get model 3. In model 3 the “controlling relationships”
were found significant but the paths linking SC and WB at different time points were again found non-
significant. However, more importantly, the two paths from NR to SC and WB were found significant.
These results support the fact that SC and WB can be considered outputs of a third variable, NR, that is
explaining the covariation between SC and WB. An increase in NR is linked to an increase of both SC and
WB that, therefore, correlate in a positive and significant way. Thus, differently to previous cases, the
relationships between NR(T1) and SC(T2) and WB(T2) are statistically significant and positive even when
variables at T2 are controlled by corresponding at T1.

Having tested the four models, they were compared to elucidate which of them proves more valid, what is
usually done by comparing fit measures and, specifically, by using y? difference tests (Israelashvili and
Karniol 2018). Measures in Table 4 indicate all the models yielded a good fit to the data. In fact, although
all the models presented similar fit, model 3 was best in all the measures (smallest value for y2, ¥2/df and
biggest values for IFI, TLI and CFI). In order to test whether or not differences were statistically significant,

10



x? differences were computed. Model 1a and model 1b did not show a significant deterioration in model
fit compared to model 2 (4y?=1.310, Adf=1, p =.252; Ay*=.038, Adf=1, p =.845; respectively). This is
unsurprising, since none of the incremental relationships were significant in model 2. However, model 3
presented significant better fit than model 1a, model 1b and model 2 (4y?=11.645; Adf =3, p.<.001;
Ax?=10.373; Adf =3, p <.001; Ax?=2.071; Adf =2, p =.006; respectively) awarding the significant better
fit for model 3. This result was expected as well since model 3 increments model 2 with two statistically
significant relationships (NR(T1) — WB(T2) and NR(T1) — SC(T2)). Hence, the results of the current
tests indicate that model 3 represents a better approximation to the data, significantly above and beyond the
alternative models. Accordingly, this comparison among models also supports the third explanation as they
show the superior fit of the model where SC and WB are included as outcomes of variable NR.

<<insert Table 4 over here>>

5. Discussion

Following Kasser’s (2017) and past work on SC and WB, the present study has tested four hypotheses to
explain the causality direction between wellbeing and SC in a sample of young consumers. Correlational
studies had concluded that SC and WB had a significant relationship although the direction of this
relationship was unclear. In addition, there were claims for further research in this field to unveil whether
this relationship could be, indeed, an “statistical artifact” (Binder and Blankenberg 2017).

The use of longitudinal data and the strategy of testing incremental models have led to show that, although
SC and WB covariate, when past measures of these constructs are controlled for, there is not a significant
relationship between these constructs. Rather, the covariance between SC and WB is better explained by a
third variable: nature relatedness. Individuals with an interdependent self-construal are more likely to
practice SC and have greater levels of WB. The influence of this variable is differential, since the
relationship between NR and both outcomes is still significant when controlling by baseline levels.

This study shows the role of NR as a variable that can explain the covariance between SC and WB, adding
this trait to other already found constructs that may be considered as indicators of a particular identity that
makes the individual more likely to adopt SC and to experience greater WB. In particular, as Kasser (2017)
discusses, mindfulness-as-a-trait and intrinsic values may also cause both SC and WB. In view of other
studies, it is plausible to defend that these constructs are related with NR and thus be reflections of that

particular identity. First, NR is theoretically linked to the notion of ecological self (Naess 1973) and reflects
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how people identify with the natural environment and connect to other life in the planet (Nisbet et al. 2011).
People oriented toward personal growth, relationships, and community (Kasser and Ryan 1996) would be
expected to have higher connectedness with nature and prioritize the planet ahead of materialistic values
(Nisbet 2005; Schultz 2002). Second, past studies have shown the significant and reciprocal association
between mindfulness and NR (Schutte and Malouff 2018); since dispositional mindfulness is associated
with greater interdependence, it may also nurture greater NR (Hanley et al. 2017).

In sum, findings of this study support the third explanation for the relationship between SC and WB as it
reinforces the idea that some underlying character explains why the individual is inclined to adopt SC and
have greater WB. Future studies should examine what other traits may constitute this character. A working
procedure to identify other traits that could explain both SC and WB would consist of comparing reviews
or meta-analysis of antecedents of SC and WB and identify common traits that can predict both outcomes.
For instance, the personality traits of Agreeableness and Openness to Experience (Gifford and Nisson 2012;
Kokko et al. 2013) have been found to correlate with SC. Similarly, meta-analyses also concluded that
Agreeableness was a predictor of well-being (DeNeve and Cooper 1998; Soto 2015). It is plausible to
assume that this trait could be considered part of the underlying identity that is the antecedent of both SC
and WB. Future studies could test whether it explains both SC and WB.

Despite using longitudinal data and a similar sample, our data do not replicate the reciprocal relationship
found by Prati et al. (2017) between pro-environmental behavior and social WB on a sample of students.
The reason for the different results could lie in the measures used: the present study has utilized more
comprehensives measures of SC and WB, whereas that study examined only conservation behavior and the
social dimension of WB. As other studies have shown, SC impacts differently the distinct dimensions of
WB (Carrero et al. 2020; Venhoeven et al. 2013) affecting positively some dimensions and negatively
others. Likewise, other studies have found that some sustainable behaviors accrue WB and others reduce it
(Schmitt et al. 2018). Since our study used more comprehensive measures of both WB and SC, the positive
and negative influences between SC and WB could have been captured and cancelled out. This could
explain why the relationship between the focal constructs is not found significant.

Findings of this study have practical implications. As this study has shown the centrality of NR in producing
both SC and WB, we suggest that nurturing stronger environmental identities among individuals would
allow achieving a double dividend (Jackson 2005): to ameliorate environmental problems and to enhance

young adults” WB. Our results highlight the importance of environmental education programs as NR is

12



malleable and can be nurtured (Nisbet et al. 2009). Different strategies have been implemented in
educational settings allowing us to determine which practices are the most effective. Such programs can
combine knowledge of environmental problems with experiences in nature (Lieflander et al. 2013) but the
experiential part is key (Lumber et al. 2017). For instance, exposing students to outdoor activities (i.e.
science experiments in forests, discovery games) can facilitate their connection with nature (Lieflander et
al. 2013). Also, the presence of active role models (e.g. parents, educators) predispose children and young
adults to value and show interest in nature (Chawla and Cushing 2007). Finally, past studies show that such
programs should be incorporated at early stages and be implemented with a long-term or repeated
experience (Ernst and Thaimer 2011; Schultz and Tabanico 2007). Apart from educational programs, other
interventions can be used to enhance NR. For instance, meditation practices have been shown to facilitate
nature connection especially when such experiences are implemented in nature (Unsworth et al. 2016).
This study has implications for future researchers examining this issue. The present study shows the
methodological weakness of correlational studies to unveil the causal relationship between SC and WB.
Also, findings suggest that NR should be included as a control in future models.

Notwithstanding, this study has some the limitations. Despite the advantages of using longitudinal rather
than cross-sectional designs, only two observations per individual were considered. Regarding the study
design, the use of longitudinal data is inferior to experimental data (Rutter 1994). However, in this case
experiments are not appropriate to test whether WB produces SC, since manipulation of WB is difficult if
not impossible. The use of student samples also represents a limitation. Nonetheless, large differences in
results should not be expected since meta-analyses show that age does not moderate the relationship
between interdependence with nature and WB (Capaldi et al. 2014; Pritchard et al. 2020). Anyway, to test
the robustness of our results and increase ecological validity further testing in other populations is necessary

(Calder et al. 1981).

References
Ashraf, R., & Merunka, D. (2017). The use and misuse of student samples: An empirical investigation of
European  marketing research. Journal of Consumer Behaviour, 16(4), 295-308.

https://doi.org/10.1002/cb.1590

13


https://doi.org/10.1002/cb.1590

Barbaro, N., & Pickett, S. M. (2016). Mindfully green: Examining the effect of connectedness to nature on
the relationship between mindfulness and engagement in pro-environmental behavior. Personality and

Individual Differences, 93, 137-142. https://doi.org/10.1016/j.paid.2015.05.026

Binder, M., & Blankenberg, A. K. (2017). Green lifestyles and subjective well-being: More about self-
image than actual behavior?. Journal of Economic Behavior & Organization, 137, 304-323.

https://doi.org/10.1016/j.jeb0.2017.03.009

Binder, M., Blankenberg, A. K., & Guardiola, J. (2020). Does it have to be a sacrifice? Different notions
of the good life, pro-environmental behavior and their heterogeneous impact on well-being. Ecological

Economics, 167. https://doi.org/10.1016/j.ecolecon.2019.106448

Bragg, E. A. (1996). Towards ecological self: Deep ecology meets constructionist self-theory. Journal of

Environmental Psychology, 16(2), 93-108. https://doi.org/10.1006/jevp.1996.0008

Bray, J., Johns, N., & Kilburn, D. (2011). An exploratory study into the factors impeding ethical

consumption. Journal of Business Ethics, 98(4), 597-608. https://doi.org/10.1007/s10551-010-0640-9

Brown, K. W., & Kasser, T. (2005). Are psychological and ecological well-being compatible? The role of
values, mindfulness, and lifestyle. ~ Social Indicators Research, 74(2), 349-368.

https://doi.org/10.1007/s11205-004-8207-8

Calder, B. J., Phillips, L. W., & Tybout, A. M. (1981). Designing research for application. Journal of

consumer research, 8(2), 197-207. https://doi.org/10.1086/208856

Capaldi, C. A., Dopko, R. L., & Zelenski, J. M. (2014). The relationship between nature connectedness and

happiness: a meta-analysis. Frontiers in Psychology, 5, 976. https://doi.org/10.3389/fpsyg.2014.00976

Carrero, 1., Valor, C., & Redondo, R. (2020). Do All Dimensions of Sustainable Consumption Lead to
Psychological Well-Being? Empirical Evidence from Young Consumers. Journal of Agricultural and

Environmental Ethics, 1-26. https://doi.org/10.1007/s10806-019-09818-8

Chawla, L., & Cushing, D. F. (2007). Education for strategic environmental behavior. Environmental

Education Research, 13(4), 437-452. https://doi.org/10.1080/13504620701581539

Choi, J. (2016). Sustainable behavior: Study engagement and happiness among university students in South

Korea. Sustainability, 8(7), 599. https://doi.org/10.3390/su8070599

14


https://doi.org/10.1016/j.paid.2015.05.026
https://doi.org/10.1016/j.jebo.2017.03.009
https://doi.org/10.1016/j.ecolecon.2019.106448
https://doi.org/10.1006/jevp.1996.0008
https://doi.org/10.1007/s10551-010-0640-9
https://doi.org/10.1007/s11205-004-8207-8
https://doi.org/10.3389/fpsyg.2014.00976
https://doi.org/10.1080/13504620701581539
https://doi.org/10.3390/su8070599

Clayton, S. (2003). Environmental identity: A conceptual and an operational definition. Identity and the

natural environment: The psychological significance of nature, 45-65.

Cleary, A., Roiko, A., Burton, N. W., Fielding, K. S., Murray, Z., & Turrell, G. (2019). Changes in
perceptions of urban green space are related to changes in psychological well-being: Cross-sectional
and longitudinal  study of mid-aged urban residents. Health & Place, 59.

https://doi.org/10.1016/j.healthplace.2019.102201

Cole, D. A., & Maxwell, S. E. (2003). Testing mediational models with longitudinal data: questions and
tips in the use of structural equation modeling. Journal of Abnormal Psychology, 112(4), 558. DOI:

10.1037/0021-843X.112.4.558

Corral-Verdugo, V., Mireles-Acosta, J. F., Tapia-Fonllem, C., & Fraijo-Sing, B. (2011). Happiness as
correlate of sustainable behavior: A study of pro-ecological, frugal, equitable and altruistic actions that

promote subjective wellbeing. Human Ecology Review, 95-104. https://www.jstor.org/stable/24707465

Davis, J. L., Green, J. D., & Reed, A. (2009). Interdependence with the environment: Commitment,
interconnectedness, and environmental behavior. Journal of Environmental Psychology, 29(2), 173-

180. https://doi.org/10.1016/j.jenvp.2008.11.001

DeNeve, K. M., & Cooper, H. (1998). The happy personality: A meta-analysis of 137 personality traits and

subjective well-being. Psychological bulletin, 124(2), 197.

Diaz, D., Rodriguez-Carvajal, R., Blanco, A., Moreno-Jiménez, B., Gallardo, I., Valle, C., & Van
Dierendonck, D. (2006). Adaptacion espafiola de las escalas de bienestar psicologico de Ryff.

Psicothema, 18(3), 572-577.

Dodge, R., Daly, A. P., Huyton, J., & Sanders, L. D. (2012). The challenge of defining wellbeing.

International journal of wellbeing, 2(3). doi:10.5502/ijw.v2i3.4

Dutcher, D. D., Finley, J. C., Luloff, A. E., & Johnson, J. B. (2007). Connectivity with nature as a measure
of environmental values. Environment and Behavior, 39(4), 474-493.

https://doi.org/10.1177/0013916506298794

15


https://doi.org/10.1016/j.healthplace.2019.102201
https://www.jstor.org/stable/24707465
https://doi.org/10.1016/j.jenvp.2008.11.001
https://doi.org/10.1177/0013916506298794

Ernst, J., & Theimer, S. (2011). Evaluating the effects of environmental education programming on
connectedness  to  nature.  Environmental  Education  Research, 17(5), 577-598.

https://doi.org/10.1080/13504622.2011.565119

Ganglmair-Wooliscroft, A., & Wooliscroft, B. (2016). Diffusion of innovation: The case of ethical tourism
behavior. Journal of Business Research, 69(8), 2711-2720.

https://doi.org/10.1016/j.jbusres.2015.11.006

Gifford, R., & Nilsson, A. (2014). Personal and social factors that influence pro- environmental concern
and behaviour: A review. International Journal of Psychology, 49(3), 141-157.

https://doi.org/10.1002/ijop.12034

Hair, J., W. Black, B. Babin, R. Anderson and R. Tatham (2005), Multivariate Data Analysis (Prentice
Hall, New Jersey).
Hanley, A. W., Derringer, S. A., & Hanley, R. T. (2017). Dispositional mindfulness may be associated with

deeper connections with nature. Ecopsychology, 9(4), 225-231. https://doi.org/10.1089/ec0.2017.0018

Henry, P. J. (2008). Student sampling as a theoretical problem. Psychological Inquiry, 19(2), 114-126.

https://doi.org/10.1080/10478400802049951

Hobson, K. (2002). Competing discourses of sustainable consumption: Does the'rationalisation of lifestyles'

make sense?. Environmental politics, 11(2), 95-120. https://doi.org/10.1080/714000601

Howell, A. J., Dopko, R. L., Passmore, H. A., & Buro, K. (2011). Nature connectedness: Associations with
well-being and mindfulness. Personality and Individual Differences, 51(2), 166-171.

https://doi.org/10.1016/j.paid.2011.03.037

Hsiao, C. (2005). Why panel data?. The Singapore Economic Review, 50(02), 143-154.

https://doi.org/10.1142/S0217590805001937

Huta, V. (2017). An overview of hedonic and eudaimonic well-being concepts. In L. Reinecke & M. B.
Oliver (Eds.), The Routledge handbook of media use and well-being: International perspectives on
theory and research on positive media effects (p. 14-33). Routledge/Taylor & Francis Group.

https://www.routledgehandbooks.com/d0i/10.4324/9781315714752.ch3

16


https://doi.org/10.1080/13504622.2011.565119
https://doi.org/10.1016/j.jbusres.2015.11.006
https://doi.org/10.1089/eco.2017.0018
https://doi.org/10.1080/10478400802049951
https://doi.org/10.1016/j.paid.2011.03.037
https://doi.org/10.1142/S0217590805001937

Hwang, K., & Kim, H. (2018). Are ethical consumers happy? Effects of ethical consumers' motivations
based on empathy versus self-orientation on their happiness. Journal of Business Ethics, 151(2), 579-

598. https://doi.org/10.1007/s10551-016-3236-1

International Amnesty (2019). Climate change ranks highest as vital issue or our time. Access through

https://www.amnesty.org/en/latest/news/2019/12/climate-change-ranks-highest-as-vital-issue-of-our-

time/

Israelashvili, J., & Karniol, R. (2018). Testing alternative models of dispositional empathy: The Affect-to-
Cognition (ACM) versus the Cognition-to-Affect (CAM) model. Personality and Individual

Differences, 121, 161-169. https://doi.org/10.1016/j.paid.2017.09.036

Jackson, T. (2005). Motivating sustainable consumption. Sustainable Development Research Network,

29(1), 30-40.

Kaida, N., & Kaida, K. (2016). Pro-environmental behavior correlates with present and future subjective
well-being. Environment, Development and Sustainability, 18(1), 111-127.

https://doi.org/10.1007/s10668-015-9629-y

Kals, E., Schumacher, D., & Montada, L. (1999). Emotional affinity toward nature as a motivational basis
to protect nature. Environment and Behavior, 31(2), 178-202.

https://doi.org/10.1177/00139169921972056

Kasser, T. (2017). Living both well and sustainably: a review of the literature, with some reflections on
future research, interventions and policy. Philosophical Transactions of the Royal Society A:
Mathematical, Physical and Engineering Sciences, 375(2095), 20160369.

https://doi.org/10.1098/rsta.2016.0369

Kasser, T. (2009). Psychological need satisfaction, personal well-being, and ecological sustainability.

Ecopsychology, 1(4), 175-180. https://doi.org/10.1089/ec0.2009.0025

Kasser, T., & Ryan, R. M. (1996). Further examining the American dream: Differential correlates of
intrinsic and extrinsic goals. Personality and Social Psychology Bulletin, 22(3), 280-287.

https://doi.org/10.1177/0146167296223006

17


https://doi.org/10.1007/s10551-016-3236-1
https://www.amnesty.org/en/latest/news/2019/12/climate-change-ranks-highest-as-vital-issue-of-our-time/
https://www.amnesty.org/en/latest/news/2019/12/climate-change-ranks-highest-as-vital-issue-of-our-time/
https://doi.org/10.1016/j.paid.2017.09.036
https://doi.org/10.1007/s10668-015-9629-y
https://doi.org/10.1177/00139169921972056
https://doi.org/10.1098/rsta.2016.0369
https://doi.org/10.1089/eco.2009.0025
https://doi.org/10.1177/0146167296223006

Kellert, S. R. (1993). Values and perceptions of invertebrates. Conservation Biology, 7(4), 845-855.

https://doi.org/10.1046/].1523-1739.1993.740845.x

Kellert, S. R, & Wilson, E. O. (Eds.). (1993). The biophilia hypothesis. Washington, DC: Island Press.

Kokko, K., Tolvanen, A., & Pulkkinen, L. (2013). Associations between personality traits and
psychological well-being across time in middle adulthood. Journal of Research in Personality, 47(6),

748-756. https://doi.org/10.1016/j.jrp.2013.07.002

Kuoppaméki, S. M., Wilska, T. A., & Taipale, S. (2017). Ageing and consumption in Finland: The effect
of age and life course stage on ecological, economical and self- indulgent consumption among late
middle- agers and young adults between 1999 and 2014. International Journal of Consumer Studies,

41(5), 457-464. https://doi.org/10.1111/ijcs.12353

Lewis, G. J., Kanai, R., Rees, G., & Bates, T. C. (2014). Neural correlates of the ‘good life’: Eudaimonic
well-being is associated with insular cortex volume. Social Cognitive and Affective Neuroscience, 9(5),

615-618. https://doi.org/10.1093/scan/nst032

Lieflander, A. K., Frohlich, G., Bogner, F. X., & Schultz, P. W. (2013). Promoting connectedness with
nature through environmental education. Environmental Education Research, 19(3), 370-384.

https://doi.org/10.1080/13504622.2012.697545

Lumber, R., Richardson, M., & Sheffield, D. (2017). Beyond knowing nature: Contact, emotion,
compassion, meaning, and beauty are pathways to nature connection. PloS One, 12(5), e0177186.

https://doi.org/10.1371/journal.pone.0177186

Lyubomirsky, S., King, L., & Diener, E. (2005). The benefits of frequent positive affect: Does happiness

lead to success?. Psychological Bulletin, 131(6), 803. https://doi.org/10.1037/0033-2909.131.6.803

Manolis, C., & Roberts, J. A. (2012). Subjective well-being among adolescent consumers: the effects of
materialism, compulsive buying, and time affluence. Applied Research in Quality of Life, 7(2), 117-

135. https://doi.org/10.1007/s11482-011-9155-5

Manriquez-Betanzos, J. C., Corral-Verdugo, V., Vanegas-Rico, M. C., Fraijo-Sing, B. S., & Tapia-Fonllem,

C. O. (2016). Positive (gratitude, eudaimonia) and negative (scarcity, costs) determinants of water

18


https://doi.org/10.1046/j.1523-1739.1993.740845.x
https://doi.org/10.1111/ijcs.12353
https://doi.org/10.1093/scan/nst032
https://doi.org/10.1371/journal.pone.0177186
https://psycnet.apa.org/doi/10.1037/0033-2909.131.6.803
https://doi.org/10.1007/s11482-011-9155-5

conservation behaviour/Determinantes positivos (gratitud, eudaimonia) y negativos (escasez, costos)

del ahorro de agua. Psycoecology, 7(2), 178-200. https://doi.org/10.1080/21711976.2016.1149986

Mayer, F. S., & Frantz, C. M. (2004). The connectedness to nature scale: A measure of individuals’ feeling
in community with nature. Journal of Environmental Psychology, 24(4), 503-515.

https://doi.org/10.1016/j.jenvp.2004.10.001

Naess, A. (1973). The shallow and the deep, long- range ecology movement. A summary. Inquiry, 16(1-

4), 95-100. https://doi.org/10.1080/00201747308601682

Nisbet, E. K. (2005). The human-nature connection: Increasing nature relatedness, environmental concern,
and well-being through education (Doctoral dissertation, Carleton University). Ottawa, Ontario,
Canada.

Nisbet, E. K., & Zelenski, J. M. (2013). The NR-6: a new brief measure of nature relatedness. Frontiers in

Psychology, 4, 813. https://doi.org/10.3389/fpsyq.2013.00813

Nisbet, E. K., Zelenski, J. M., & Murphy, S. A. (2011). Happiness is in our nature: Exploring nature
relatedness as a contributor to subjective well-being. Journal of Happiness Studies, 12(2), 303-322.

https://doi.org/10.1007/s10902-010-9197-7

Nisbet, E. K., Zelenski, J. M., & Murphy, S. A. (2009). The nature relatedness scale: Linking individuals'
connection with nature to environmental concern and behavior. Environment and Behavior, 41(5), 715-

740. https://doi.org/10.1177/0013916508318748

Ojala, M. (2012). Hope and climate change: The importance of hope for environmental engagement among

young people. Environmental Education Research, 18(5), 625-642.

https://doi.org/10.1080/13504622.2011.637157

Olivos, P., & Clayton, S. (2017). Self, nature and well-being: Sense of connectedness and environmental
identity for quality of life. In Handbook of environmental psychology and quality of life research (pp.

107-126). Springer, Cham. https://doi.org/10.1007/978-3-319-31416-7_6

Papaoikonomou, E., Cascon-Pereira, R., & Ryan, G. (2016). Constructing and communicating an ethical
consumer identity: A Social ldentity Approach. Journal of Consumer Culture, 16(1), 209-231.

https://doi.org/10.1177/1469540514521080

19


https://doi.org/10.1080/21711976.2016.1149986
https://doi.org/10.1016/j.jenvp.2004.10.001
https://doi.org/10.1080/00201747308601682
https://doi.org/10.3389/fpsyg.2013.00813
https://doi.org/10.1007/s10902-010-9197-7
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1080/13504622.2011.637157
https://doi.org/10.1007/978-3-319-31416-7_6

Pedrycz, W., & Kwak, K. C. (2007). The development of incremental models. IEEE Transactions on Fuzzy

Systems, 15(3), 507-518. DOI: 10.1109/TFUZZ.2006.889967

Prati, G., Albanesi, C., & Pietrantoni, L. (2017). Social Well-Being and Pro-Environmental Behavior: A
Cross-Lagged Panel Design. Human Ecology Review, 23(1), 123-140.

https://www.jstor.org/stable/26367967

Pritchard, A., Richardson, M., Sheffield, D., & McEwan, K. (2020). The relationship between nature
connectedness and eudaimonic well-being: A meta-analysis. Journal of Happiness Studies, 21(3), 1145-

1167. https://doi.org/10.1007/s10902-019-00118-6

Quazi, A., Amran, A., & Nejati, M. (2016). Conceptualizing and measuring consumer social responsibility:
a neglected aspect of consumer research. International Journal of Consumer Studies, 40(1), 48-56.

https://doi.org/10.1111/ijcs.12211

Rich, S. A., Hanna, S., & Wright, B. J. (2017). Simply satisfied: The role of psychological need satisfaction
in the life satisfaction of voluntary simplifiers. Journal of Happiness Studies, 18(1), 89-105.

https://doi.org/10.1007/s10902-016-9718-0.

Rindfleisch, A., Malter, A. J., Ganesan, S., & Moorman, C. (2008). Cross-sectional versus longitudinal
survey research: Concepts, findings, and guidelines. Journal of Marketing Research, 45(3), 261-279.

https://doi.org/10.1509/jmkr.45.3.261

Robinson, J. L., & Demaree, H. A. (2007). Physiological and cognitive effects of expressive dissonance.

Brain and Cognition, 63(1), 70-78. https://doi.org/10.1016/j.bandc.2006.08.003

Rutter, M. (1994). Beyond longitudinal data: Causes, consequences, changes, and continuity. Journal of

Consulting and Clinical Psychology, 62(5), 928.

Ryff, C. D. (1989). Happiness is everything, or is it? Explorations on the meaning of psychological well-

being. Journal of Personality and Social Psychology, 57(6), 1069.

Ryff, C. D., & Keyes, C. L. M. (1995). The structure of psychological well-being revisited. Journal of

Personality and Social Psychology, 69(4), 719. https://doi.org/10.1037/0022-3514.69.4.719

20


https://www.jstor.org/stable/26367967
https://doi.org/10.1111/ijcs.12211
https://doi.org/10.1007/s10902-016-9718-0
https://doi.org/10.1509%2Fjmkr.45.3.261
https://doi.org/10.1016/j.bandc.2006.08.003
https://doi.org/10.1037/0022-3514.69.4.719

Ryff, C. D., & Singer, B. H. (2008). Know thyself and become what you are: A eudaimonic approach to

psychological well-being. Journal of Happiness Studies, 9(1), 13-39. https://doi.org/10.1007/s10902-

006-9019-0

Schmitt, M. T., Aknin, L. B., Axsen, J., & Shwom, R. L. (2018). Unpacking the relationships between pro-
environmental behavior, life satisfaction, and perceived ecological threat. Ecological Economics, 143,

130-140. https://doi.org/10.1016/j.ecolecon.2017.07.007

Schultz, P. W. (2002). Inclusion with nature: The psychology of human-nature relations. In Psychology of

Sustainable Development (pp. 61-78). Springer, Boston, MA. https://doi.org/10.1007/978-1-4615-

0995-0_4

Schultz, P. W., & Tabanico, J. (2007). Self, identity, and the natural environment: exploring implicit
connections with nature 1. Journal of Applied Social Psychology, 37(6), 1219-1247.

https://doi.org/10.1111/j.1559-1816.2007.00210.x

Schutte, N. S., & Malouff, J. M. (2018). Mindfulness and connectedness to nature: A meta-analytic
investigation. Personality and Individual Differences, 127, 10-14.

https://doi.org/10.1016/j.paid.2018.01.034

Soto, C. J. (2015). Is happiness good for your personality? Concurrent and prospective relations of the big
five with subjective well- being. Journal of personality, 83(1), 45-55,

https://doi.org/10.1111/jopy.12081

Suéarez-Varela, M., Guardiola, J., & Gonzalez-Gémez, F. (2016). Do pro-environmental behaviors and
awareness contribute to improve subjective well-being?. Applied Research in Quality of Life, 11(2),

429-444. https://doi.org/10.1007/s11482-014-9372-9

Tam, K. P. (2013). Concepts and measures related to connection to nature: Similarities and differences.

Journal of Environmental Psychology, 34, 64-78. https://doi.org/10.1016/j.jenvp.2013.01.004

Tang, I. C., Sullivan, W. C., & Chang, C. Y. (2015). Perceptual evaluation of natural landscapes: The role
of the individual connection to nature. Environment and Behavior, 47(6), 595-617.

https://doi.org/10.1177/0013916513520604

21


https://doi.org/10.1007/s10902-006-9019-0
https://doi.org/10.1007/s10902-006-9019-0
https://doi.org/10.1016/j.ecolecon.2017.07.007
https://doi.org/10.1007/978-1-4615-0995-0_4
https://doi.org/10.1007/978-1-4615-0995-0_4
https://doi.org/10.1111/j.1559-1816.2007.00210.x
https://doi.org/10.1016/j.paid.2018.01.034
https://doi.org/10.1007/s11482-014-9372-9
https://doi.org/10.1016/j.jenvp.2013.01.004
https://doi.org/10.1177/0013916513520604

Tiwari, G. K. (2016). Sustainable Behaviors and happiness: An Optimistic Link. The International Journal

of Indian Psychology, 4(1), 127-136. DOI: 18.01.051/20160401

Tkach, C., & Lyubomirsky, S. (2006). How do people pursue happiness?: Relating personality, happiness-
increasing strategies, and well-being. Journal of Happiness Studies, 7(2), 183-225.

https://doi.org/10.1007/s10902-005-4754-1

Trudel, R. (2019). Sustainable consumer behavior. Consumer psychology review, 2(1), 85-96.

https://doi.org/10.1002/arcp.1045

Unsworth, S., Palicki, S. K., & Lustig, J. (2016). The impact of mindful meditation in nature on self-nature

interconnectedness. Mindfulness, 7(5), 1052-1060. https://doi.org/10.1007/s12671-016-0542-8

Valor, C., Antonetti, P., & Merino, A. (2020). The relationship between moral competences and sustainable
consumption among higher education students. Journal of Cleaner Production, 119161.

https://doi.org/10.1016/j.jclepro.2019.119161

Venhoeven, L. A., Bolderdijk, J. W., & Steg, L. (2016). Why acting environmentally-friendly feels good:
Exploring  the role  of  self-image.  Frontiers in  Psychology, 7,  1846.

https://doi.org/10.3389/fpsyq.2016.01846

Venhoeven, L. A., Bolderdijk, J. W., & Steg, L. (2013). Explaining the paradox: how pro-environmental
behaviour can both thwart and foster well-being. Sustainability, 5(4), 1372-1386.

https://doi.org/10.3390/su5041372

Vitell, S. J., & Muncy, J. (2005). The Muncy—Vitell consumer ethics scale: A modification and application.

Journal of Business Ethics, 62(3), 267-275. https://doi.org/10.1007/s10551-005-7058-9

Walton, T. N., & Jones, R. E. (2018). Ecological identity: The development and assessment of a
measurement scale. Environment and Behavior, 50(6), 657-689.

https://doi.org/10.1177/0013916517710310

Wang, E., & Kang, N. (2019). Does life satisfaction matter for pro-environmental behavior? Empirical
evidence from China General Social Survey. Quality & Quantity, 53(1), 449-469.

https://doi.org/10.1007/s11135-018-0763-0

22


https://doi.org/10.1007/s10902-005-4754-1
https://doi.org/10.1007/s12671-016-0542-8
https://doi.org/10.1016/j.jclepro.2019.119161
https://doi.org/10.3389/fpsyg.2016.01846
https://doi.org/10.3390/su5041372
https://doi.org/10.1007/s10551-005-7058-9
https://doi.org/10.1177/0013916517710310
https://doi.org/10.1007/s11135-018-0763-0

Waterman, A. S. (1993). Two conceptions of happiness: Contrasts of personal expressiveness
(eudaimonia) and hedonic enjoyment. Journal of Personality and Social Psychology, 64(4), 678. DOI:

10.1037/0022-3514.64.4.678

Wehb, D. J., Mohr, L. A., & Harris, K. E. (2008). A re-examination of socially responsible consumption
and its measurement. Journal of Business Research, 61(2), 91-98.

https://doi.org/10.1016/j.jbusres.2007.05.007

Weinstein, N., Przybylski, A. K., & Ryan, R. M. (2009). Can nature make us more caring? Effects of
immersion in nature on intrinsic aspirations and generosity. Personality and Social Psychology Bulletin,

35(10), 1315-1329. https://doi.org/10.1177/0146167209341649

Welsch, H., & Kihling, J. (2011). Are pro-environmental consumption choices utility-maximizing?
Evidence  from  subjective  well-being  data.  Ecological  Economics, 72, 75-87.

https://doi.org/10.1016/j.ecolecon.2011.04.015

White, K., Habib, R., & Hardisty, D. J. (2019). How to SHIFT consumer behaviors to be more sustainable:
A literature review and guiding framework. Journal of Marketing, 83(3), 22-49.

https://doi.org/10.1177/0022242919825649

Williams, C., Colovic, A., & Zhu, J. (2017). Integration-responsiveness, local hires and subsidiary
performance amidst turbulence: Insights from a survey of Chinese subsidiaries. Journal of World

Business, 52(6), 842-853. https://doi.org/10.1016/j.jwb.2017.09.006

Xiao, J. J., & Li, H. (2011). Sustainable consumption and life satisfaction. Social Indicators Research,

104(2), 323-329. https://doi.org/10.1007/s11205-010-9746-9

Zelenski, J. M., & Nisbet, E. K. (2014). Happiness and feeling connected: The distinct role of nature

relatedness. Environment and Behavior, 46(1), 3-23. https://doi.org/10.1177/0013916512451901

Zelenski, J. M., Dopko, R. L., & Capaldi, C. A. (2015). Cooperation is in our nature: Nature exposure may
promote cooperative and environmentally sustainable behavior. Journal of Environmental Psychology,

42, 24-31. https://doi.org/10.1016/j.jenvp.2015.01.005

23


https://doi.org/10.1016/j.jbusres.2007.05.007
https://doi.org/10.1177/0146167209341649
https://doi.org/10.1016/j.ecolecon.2011.04.015
https://doi.org/10.1016/j.jwb.2017.09.006
https://doi.org/10.1007/s11205-010-9746-9
https://doi.org/10.1177/0013916512451901
https://doi.org/10.1016/j.jenvp.2015.01.005

Table 1. Measurement adequacy measures

T1 T2

SRW  Alpha Fit measures SRW Alpha Fit measures
WB.1 (Self- acceptance) 745 Chi 20.919 .809 Chi 27.310
WB.2 (Personal growth) .630 df 7 715 df 7
WB.3 (Purpose in life) .816 29 IFI .981 819 81 IFI 974
WB.4 (Environmental mastery) .803 TLI .958 715 TLI .944
WB.5 (Autonomy) .332 CFlI .980 404 CFlI 974
WB.6 (Positive relations) .343 RMSEA .074 423 RMSEA .089
SC.1 .622 .695
SC.2 134 .208
SC.3 .750 Chi 80.972 817 Chi 100.056
SC4 175 df 32 .29 df 32
SC.5 439 IFI .954 443 IFI 951
SC.6 446 7 TLI 935 518 8 TLI 930
SC.7 .886 CFI .954 .894 CFI .950
SC.8 .806 RMSEA .064 .863 RMSEA .076
SC.9 .334 .385
SC.10 .236 456
NR.1 442 Chi 13.467
NR.2 .624 df 7
NR.3 .809 IFI .993
NR.4 578 8 TLI 985
NR.5 913 CFI .993
NR.6 .805 RMSEA .050

df = degrees of freedom
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Table 2. Descriptive statistics and correlations. Cronbach’s alpha in brackets

Correlations

Mean Std. Dev.  WB(T1) WB(T2) SC(T1) SC(T2) NR(T1)
WB(T1) 3.809 467 (.79)
WB(T2) 3.754 483 702%% (.81)
SC(T1) 2.956 613 217** 150* (.75)
SC(T2) 2.967 693 189** 134* 608** (.82)
NR(T1) 3.027 904 206** 239%* 593%* A45%* (.85)

*** Statistically significant at .05 and .01, respectively
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Table 3. Standardized estimates. P-values in brackets

Model 1a Model 1b Model 2 Model 3
(SC ->WB) (WB— SC) (SC <WB) (SC— NR—WB)
SC(T1) —  SC(T2) .621 (.000) .606 (.000) .606 (.000) 524 (.000)
WB(T1) —  WB(T2) .701 (.000) .703 (.000) .701 (.000) .690 (.000)
SC(T1) —  WB(T2) .009 (.848) .009 (.845) -.088 (.136)
WB(T1) —  SC(T2) .058 (.249) .058 (.249) .049 (.326)
NR(T1) —  SC(T2) .124 (.055)
NR(T1) —  WB(T2) 149 (.013)
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Table 4. Goodness of fit measures

Models

Chi

df

Chi/df IFI TLI CFlI RMSEA
Mla 1312.247 631 2.080 901 .888 .899 .054
M1b 1310.975 631 2.078 .901 .888 .900 .054
M2 1310.937 630 2.081 901 .888 .899 .054
M3 1300.602 628 2.071 .902 .889 901 .054
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