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Abstract
Recent research suggests that mindfulness may foster sustainable consumption 
behavior through the reduction of the so-called attitude–behavior gap, or 
by weakening material values while increasing subjective well-being. The 
current controlled longitudinal study tested these propositions by employing 
a sustainability-adapted mindfulness-based intervention (sMBI) to two 
different samples (n = 60 university students; n = 71 employees). Although 
the intervention successfully enhanced mindful experiences in both samples, 
we found no evidence for neither direct effects on sustainable consumption 
behavior or related attitudes, nor for the reduction of the attitude–behavior 
gap. However, the intervention led to greater well-being in the student 
sample and suggested a decline of materialistic value orientations in both 
samples. The results blunt previous claims about potential causal effects of 
mindfulness practice on sustainable consumption behavior. Nevertheless, 
they indicate that the sMBI affects behavior-distal variables, such as material 
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values and well-being, which in turn could influence consumption behavior 
in the long run.
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Introduction

Various scientific papers have recently explored ways in which mindfulness 
may be related to attitudes and behaviors within the context of pro-environ-
mental and sustainable consumption. A recent systematic literature review 
summarized and analyzed the few existing empirical studies on the topic 
(Fischer, Stanszus, Geiger, Grossman, & Schrader, 2017). Most of the stud-
ies found positive, albeit very modest, relationships between different 
aspects of mindfulness and different types of self-reported sustainable con-
sumption behavior (SCB). As these studies are mainly cross sectional in 
nature and use diverse operationalizations of both concepts, the often 
claimed causal effect of mindfulness on SCB remains far from proven. The 
primary aim of this exploratory study was to examine whether increased 
mindfulness might elicit effects upon attitudes toward or actual changes in 
SCB. The study employed a sustainability-adapted mindfulness-based inter-
vention (sMBI) with a randomized controlled trial design and examined two 
potential indirect effects of mindfulness on SCB reported in the literature: 
(a) a reduction of the attitude–behavior gap (Chatzisarantis & Hagger, 2007) 
in regard to self-reported SCB, and (b) a reduction of material values associ-
ated with improved subjective well-being (Dittmar, Bond, Hurst, & Kasser, 
2014; Ericson, Kjønstad, & Barstad, 2014).

Mindfulness and SCB

Mindfulness has become a buzzword in the popular media, and research 
interest in the topic has soared over the last decade (Fischer et al., 2017). In 
the process of popularization, the original meaning of the Buddhist concept 
sati (Analayo, 2007) has been blurred in many Western adaptations of mind-
fulness (Grossman, 2011; Hyland, 2017). A common denominator of defini-
tions within the context of Western clinical psychology (Bishop, 2004; 
Grossman, 2015; Kabat-Zinn, 1991) comprises two main aspects of mindful-
ness: (a) sustained attention to and awareness of whatever arises in the 
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present moment, and (b) a particular benevolent attitude toward subjective 
experience during these periods of awareness, often, perhaps somewhat mis-
leadingly, labeled as “nonjudgmental” (e.g., Kabat-Zinn, 1991). Elaborating 
upon these constitutive components and based on original semantic interpre-
tations of sati (Grossman, 2015), we define mindfulness for this study as “the 
unbiased awareness that emerges through intentionally and continuously 
paying attention to subjective momentary experience with an open, accept-
ing, benevolent and compassionate attitude” (Böhme, Geiger, Grossman, 
Stanszus, & Schrader, 2016, p. 6). This definition reflects the multifaceted 
nature of mindfulness encompassing various facets of awareness (e.g., pay-
ing close attention to inner and outer stimuli, or acting with awareness in 
everyday life) as well as a wide range of attitudinal facets (e.g., acceptance, 
equanimity, and a sense of relativity of experiences; Baer, Smith, Hopkins, 
Krietemeyer, & Toney, 2006; Bergomi, Tschacher, & Kupper, 2013). The 
practice of mindfulness is believed to cultivate both sustained awareness of 
experience and a benevolent orientation (Grossman, 2015), with supporting 
evidence for the effects reviewed by Eberth and Sedlmeier (2012). Further 
positive effects of mindfulness practice are reported with regard to neurocog-
nitive functions (Malinowski, 2013; Tang, Hölzel, & Posner, 2015), attention 
restoration (Kaplan, 2001; Lymeus, Lindberg, & Hartig, 2018), physical and 
mental well-being (Grossman, Niemann, Schmidt, & Walach, 2004), and 
pro-social behaviors and compassion (Condon, 2017).

This study focused on how cultivating mindfulness might alter the ways 
people consume, particularly if reported consumption behaviors took greater 
account of the needs of other people and the planet—features commonly 
attributed to the idea of sustainability. Taking the basic concept of consumer 
behavior as satisfaction of needs and desires (Solomon, 2006) and placing it 
into the context of sustainable development (World Commission on 
Environment and Development, 1987), Geiger, Fischer, and Schrader (2017) 
have defined SCB as

individual acts of satisfying needs in different areas of life by acquiring, using 
and disposing goods and services that do not compromise the ecological and 
socioeconomic conditions of all people (currently living or in the future) to 
satisfy their own needs. (p. 3)

A cube model illustrating this definition comprises three core dimensions 
of consumption: (a) consumption phases, (b) consumption areas, and (c) sus-
tainability spheres. First, consumption does not merely imply purchase deci-
sions (acquisition phase, for example, buying an electric car) but also 
comprises the ways in which people make use of those goods and services 



Geiger et al. 1015

(usage phase, for example, the mileage driven) and how they finally dispose 
of them (disposal phase, for example, scrapping or selling it on secondhand 
market). Second, consumption is taking place in very diverse areas of human 
needs such as housing, food, mobility, clothing, or entertainment, with the 
first three considered to be most relevant with regard to their environmental 
impacts (European Environment Agency [EEA], 2013). Third, consumption 
behaviors do lead to consequences not only in an environmental but also in a 
socioeconomic sphere—for example, through influencing the working condi-
tions or pay for people involved in production and service industries (Leach, 
Raworth, & Rockström, 2013). However, socially responsible consumption 
behaviors have hitherto only rarely been taken into account in environmental 
psychological research.

A cross-cutting fourth dimension concerns the relevance of impacts of 
each behavior and allows distinguishing more environmentally and socioeco-
nomically relevant behaviors from the relevant ones (see, for example, the 
concept of peanuts vs. big points by Bilharz & Schmitt, 2011). With this 
conception, we turn away from a mere intent-based definition of environ-
mentally or socially responsible behavior that is confined to the positive 
intention to avert harm to people and the environment, but does not consider 
actual impact (e.g., Kaiser & Wilson, 2004). Our impact-based definition 
requires focusing on those consumption behaviors (across different stages 
and areas) that have the greatest impact on either environmental or socioeco-
nomic systems.

Rosenberg (2004) was among the first to discuss how cultivating mindful-
ness might counteract mindless, habit-formed consumption behavior. She sees 
the core quality of mindfulness in the ability to step out of automated thought 
processing modes (see also Bishop, 2004) and therefore as a valuable resource 
for overcoming habitualized, unsustainable consumption patterns. Fischer 
et al. (2017) outline this and three more indirect potential mechanisms, in 
which mindfulness could promote SCB. Our study focuses upon two of those: 
(a) mindfulness may help individuals to achieve greater concordance between 
attitudes and behaviors regarding sustainable consumption (closing the so-
called attitude–behavior gap, see the moderation model in Figure 1a), and (b) 
mindfulness may reduce materialistic value orientations and increase well-
being at the same time (see the mediation model in Figure 1b).

The first potential effect of mindfulness is the reduction of the attitude–
behavior gap (Ajzen, 1991) or the intention–behavior gap (Sheeran & Webb, 
2016). These terms describe the discrepancy between attitudes (or intentions) 
toward sustainable consumption and the actual consumption behaviors. 
Although in many surveys a majority of respondents tend to report favorable 
attitudes toward the environment and sustainable consumption options (e.g., 
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BMUB UBA, 2017; Eurobarometer, 2014), sustainability indicators of col-
lective behaviors (e.g., greenhouse gas emissions) maintain on unsustainable 
levels (United Nations, 2018). Evidence from mindfulness research in health 
promotion suggests that this gap can be reduced. Chatzisarantis and Hagger 
(2007) as well as Ruffault, Bernier, Juge, and Fournier (2016) found a mod-
erating effect of trait mindfulness on the relationship between 

Figure 1. Potential mechanisms of mindfulness on SCB: (a) Moderation model—
reduction of the attitude–behavior gap. (b) Mediation model—influence mediated 
through well-being and material values, adapted from Ericson, Kjønstad, and 
Barstad (2014).
Note. Results in the upper line are for nutrition behaviors N, in the lower line for clothing 
consumption C, correlation coefficients are reported for the control/intervention groups 
after intervention, differences of correlation coefficients are not significant, and Δ denotes 
the changes values for each variable, for example, Δ mindfulness = CHIMEpost – CHIMEpre. 
SCB= sustainable consumption behavior; CHIME = Comprehensive Inventory of Mindfulness 
Experiences.



Geiger et al. 1017

intrinsic motivation or a behavioral intention, and the actual execution of this 
behavior, for physical exercise (both studies) and combined it with binge 
drinking (Chatzisarantis & Hagger, 2007). The authors conclude that trait 
mindfulness plays a role in reducing the intention–behavior gap, although 
both studies find only small moderation effects (β weights between .14 and 
.18), employ a reductionist operationalization of the mindfulness concept (for 
a discussion on the Mindful Attention Awareness Scale [MAAS] scale see 
Brown & Ryan, 2003; Grossman, 2011), and are correlational in nature, 
which prevents conclusions about causality.

In general, a moderation effect may also imply that the behavior is adjusted 
downward to a low-developed or adverse attitude (or a low intrinsic motiva-
tion in the example of physical exercise), for example, by alleviating feelings 
of guilt (see Schindler, Pfattheicher, & Reinhard, 2019 for according evi-
dence). As our main concern is the role of mindfulness in the overall congru-
ence between attitudes toward SCB and corresponding behavior (see 
moderation model Figure 1a), and as attitudes on environmental issues are 
reportedly very positive, we expect positive adjustments of behaviors to out-
weigh negative adjustments.

The second potential effect relates to the role mindfulness may play in 
supporting sustainable behavior through stimulating subjective well-being 
while weakening the importance of material values (see mediation model, 
Figure 1b). Regarding well-being, it has been repeatedly shown that mindful-
ness practice is instrumental in achieving subjective well-being (e.g., Brown 
& Ryan, 2003; Carmody & Baer, 2008; Grossman et al., 2004; Howell, 
Digdon, Buro, & Sheptycki, 2008). Subjective well-being and happiness in 
turn have been discussed as helpful psychological resources to facilitate envi-
ronmental behavior and/or as a positive consequence of environmental 
engagement (Corral Verdugo, 2012; Kasser, 2017). Concerning materialism, 
Brown and Kasser (2005) and Brown, Kasser, Ryan, Linley, and Orzech 
(2009) found—also in cross-sectional studies—that dispositional mindful-
ness is positively associated with intrinsic values such as personal growth and 
friendship, and negatively with extrinsic, materialistic values, such as image 
concerns or financial success. Materialism in turn is likewise negatively cor-
related with self-reported pro-environmental concerns and behaviors (Hurst, 
Dittmar, Bond, & Kasser, 2013; Kilbourne & Pickett, 2008), including frugal 
behaviors (Pepper, Jackson, & Uzzell, 2009).

A substantial body of evidence indicates that well-being and materialism 
are intertwined (Dittmar et al., 2014; Kasser et al., 2014). Brown et al. (2009) 
go so far as to propose that “happy people live in more ecologically respon-
sible ways because [emphasize added] such individuals hold intrinsically 
oriented values” (p. 360). Ericson et al. (2014) propose that taken together, 
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mindfulness, mediated by well-being and nonmaterial values, may slow 
down the rate by which people adapt to increasing material welfare (the so-
called “hedonic treadmill effect”; Diener, Lucas, & Scollon, 2006) and reduce 
the need to seek fulfillment by means of consumption. This state of nonmate-
rialistic well-being has also been coined “sustainable happiness” (O’Brien, 
2008), as it reduces the negative environmental and social consequences 
caused by conventional consumption goods and services.

To summarize, almost all the published mindfulness-sustainability 
research has used cross-sectional designs, obtaining purely correlational data 
about trait mindfulness as a dispositional, individual difference variable (Rau 
& Williams, 2016). These designs preclude inferences of a causal effect of 
mindfulness practice on SCB which appears to be implied in some of the 
aforementioned works (Davidson & Kaszniak, 2015; Spencer, Zanna, & 
Fong, 2005). To test this causal proposition, we conducted an experimental 
study that examined whether participation in mindfulness training may 
induce changes in SCB, reduce the attitude–behavior gap, and cause changes 
in related mediating variables. We tested these effects in the field of nutrition 
and clothing, where daily behaviors might be conceivably changed in the 
course of an 8-week intervention.

Research Aims and Hypotheses

In our study, we were interested in long-lasting, trait-like changes evoked 
through regular mindfulness practice (Davidson & Kaszniak, 2015; Rau & 
Williams, 2016), as opposed to immediate effects on momentary mental 
states. By employing an sMBI and a well validated dispositional scale of 
mindfulness experiences, this study examines potential changes in question-
naire indices of mindfulness as a result of mindfulness training alongside 
with changes in measures related to SCB. Our main aim is to address the 
issue of causality of direct effects of mindfulness training on SCB by 
employing a controlled intervention study with randomized allocation of 
participants. Furthermore, we investigated a moderation effect, namely, the 
reduction of the attitude–behavior gap. Last, we examined further effects of 
the sMBI on two potential mediating variables to SCB: materialism and 
well-being. The four resulting research aims and related hypotheses are as 
follows:

Research Aim 1: To design an sMBI that is effective to cultivate mindful-
ness in participants.

Hypothesis 1: The sMBI increases mindful experiences of participants.
Research Aim 2: To test direct effects of the sMBI on SCB prospectively.



Geiger et al. 1019

Hypothesis 2a: The sMBI increases SCB of participants in the field of 
nutrition.
Hypothesis 2b: The sMBI increases SCB of participants in the field of 
clothing.

Research Aim 3: To test a moderation effect of the sMBI on SCB, that is, 
the reduction of the attitude–behavior gap in SCB.

Hypothesis 3a: The sMBI moderates (i.e., strengthens) the attitude–
behavior relationship in sustainable nutrition.
Hypothesis 3b: The sMBI moderates (i.e., strengthens) the attitude–
behavior relationship in sustainable clothing consumption.

Research Aim 4: To test the mediated effects of the sMBI on SCB through 
two potential mediators: material values and well-being.

Hypothesis 4a: The sMBI increases subjective well-being of participants.
Hypothesis 4b: The sMBI decreases endorsement of material values of 
participants.
Hypothesis 4c: The effects of changes in mindfulness on changes in SCB 
are mediated by changes in subjective well-being and material values.

Method

Participants

The sMBI was evaluated among two different adult populations at varying 
stages of life to examine generalizability of effects of our intervention. These 
included (a) university students, as well as (b) employees from two small-to-
medium private firms and one public service employer, all in Germany. All 
participants were offered free participation in a mindfulness-based interven-
tion (MBI) focused on stress reduction, in exchange for participating in the 
data collection (surveys and interviews), whereas the sustainable consump-
tion focus of the study was not revealed.

Seventy-nine university students were recruited via the open enrollment 
Internet platform of the university’s sports program. The participants were 
randomly assigned either to the intervention group (IG) or the waitlist control 
group (WG) with a random shuffle function employed to subject ID. Three 
students dropped out of the IG before the training started, leaving a starting 
student sample of n = 76 (IG/WG: n = 37/n = 39).

Seventy-eight employees from the three participating employers were 
recruited through the respective human resource manager. The employees 
were likewise randomly assigned to one of the two groups, with no dropouts 
before the start of the intervention. One person failed to complete the prein-
tervention questionnaire, leaving a starting employee sample of n = 77 (IG/
WG: n = 37/n = 40).



1020 Environment and Behavior 52(9)

Of the resulting total starting sample of 153, nine participants did not 
attend the required minimum of five out of nine sessions to enter the analysis 
and were treated as intervention dropouts. In addition, seven participants 
attended a minimum of five sessions, but failed to complete the postinterven-
tion questionnaire, yielding a data set of 137. The dropout rate in the IG was 
thus 17.6%, 13 out of 74, and in the WG was 3.8%, three out of 79. Analyses 
of the 16 dropouts revealed that they were slightly younger, M = 32 years vs. 
M = 37 years, t(151) = 1.89, p = .06, and of similar gender distribution 
(50% vs. 37.2% men, χ2 = 0.99, p = .32) compared with the 137 completers. 
There were also no differences in terms of monthly net income, t(151) = 
−1.13, p = .26, scores in subjective well-being, t(151) = −0.78, p = .44, or 
mindfulness measures, t(151) = 0.86, p = .39.

The completer data (n = 137) was checked for outliers and previous medi-
tation experience. Four data sets were excluded because of extreme delta 
values in one of the five main variables (|z| > 4) and two more data sets 
because of extensive meditation experience (regular practice for more than a 
year). All further statistical analyses are based on this sample (n = 131) with 
sociodemographic characteristics presented in Table 1. As this study is a first 
approach to explore effects of an sMBI on SCB-related measures, we did not 
employ an intention-to-treat approach, in which all randomized participants 
are considered in analyses (see also Davidson & Kaszniak, 2015), but con-
centrated on potential effects of the intervention when fully received (i.e., 
completer or per-protocol analysis).

Procedure and Design

Intervention. The curriculum of the program was based on the well-established 
MBSR (mindfulness-based stress reduction) program developed by Jon 
Kabat-Zinn (1991). It was complemented by a few exercises from a collection 
of exercises for sustainable consumption (Fischer, 2017), which were adapted 
accordingly by mindfulness trainers to suit the mindfulness course (for a 
detailed account of the intervention design, see Stanszus et al., 2017). Like the 
original MBSR program, the sMBI comprises eight weekly group sessions, 
one additional half-day session after Week 6 (“day of mindfulness”), and indi-
vidual daily practice. In addition to three basic mindfulness meditation prac-
tices (body scan, breathing, and metta-meditation), the sMBI includes a 
variety of elements, among them group discussions, inquiry and reflections, as 
well as yoga exercises. Adaptations in our program were made with regard to 
the duration of the different elements (e.g., a reduced length of the weekly 
sessions to 90 min and of daily practice to 20 min due to practical constraints 
in the partnering institutions), as well as the content of the curriculum. The 
first 4 weeks of the sMBI focused directly upon cultivating mindfulness, by 
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means of practicing body scan and breathing meditation, as well as confront-
ing obstacles and challenges during the practice. Another topic covered in this 
phase was the relationship between mindfulness and dealing with one’s emo-
tions, positive and negative. An initial modification in this course phase 
included a more detailed look at feelings of (dis)satisfaction. As consumption 
behavior is geared to satisfying needs in different areas of life (e.g., Engel, 
Blackwell, & Miniard, 1990; Geiger et al., 2017), mindful dealing with one’s 
own feelings of dissatisfaction has an immediate relevance to consumption 
behavior. During Weeks 5 to 8, ongoing mindfulness practice was supple-
mented by loving kindness metta-meditation, discussion of themes such as 
needs and desires, compassion and kindness, and mindfulness practice as an 
antidote to basic human inclinations of greed and aversion (see Grossman, 
2015). In the course of these weeks, topics of mindful consumption were grad-
ually introduced. The curriculum thus reflects and maintains characteristics of 
an MBSR course, while increasingly applying these basic characteristics to 
consumption-related topics in the final weeks of the course.

Experimental pre/post/follow-up design. Each participant was randomly 
assigned either to the IG that received the training immediately or a WG that 
received the training after the end of the first intervention wave. There were 
three time-points of assessment: (a) within a week before starting the training 
(pre), (b) within a week after the training was completed (post), and (c) 7 
months after completion of the training (follow-up). Announcements and two 
reminders for each time-point of measurement were sent via e-mail. As all 
participants received the intervention at some point (the WG after the main 

Table 1. Sociodemographic Characteristics of the Final Sample (n = 131).

Students Employees Combined

 IG WG IG WG IG WG Total

N 26 34 32 39 58 73 131
Female % 73.1 76.5 46.8 59.0 59.3 67.1% 63.4%
Age 29.2 28.7 40.9 39.6 35.9 34.5 35.2
SSES 5.96 6.09 6.06 6.03 6.02 6.05 6.04
n (Med exp) 6 5 2 1 8 6 14
int (Med exp) 0.15 0.09 0.09 0.03 0.12 0.05 0.08

Note. IG = intervention group; WG = waitlist control group; SSES = subjective 
socioeconomic status on a 0 to 10 scale; n (Med exp) = number of participants who claimed 
to have had prior experience with (mindfulness) meditation; int (Med exp) = intensity of 
meditation experience: product of years × hours of weekly practice.
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IG was finished), there was no control group for the follow-up measurement. 
The analyses of the follow-up data include participants of both IG and WG 
and thus represent uncontrolled, observational findings.

Measures

Mindfulness. Aspects related to mindfulness were assessed using the Com-
prehensive Inventory of Mindfulness Experiences (CHIME; Bergomi et al., 
2013; Bergomi, Tschacher, & Kupper, 2014). The scale comprises 37 items 
(Cronbach’s α pre/post = .88/.91) and eight facets called acceptance (α = 
.83/.87, for example, “I see my mistakes and difficulties without judging 
myself”), inner awareness (α = .68/.76, for example, “When I am sitting or 
lying, I perceive the sensation in my body”), outer awareness (α = .86/.87, 
for example, “I notice the sounds in my environment, such as birds chirping 
or cars passing”), acting with awareness (α = .64/.72, for example, “In 
everyday life, I get distracted by memories, images or reveries,” reverse), 
decentering (α = .80/.83, for example, “When I experience distressing 
thoughts or images, I am able to just notice them without having to react 
immediately”), openness (α = .60/.62, for example, “I try to distract myself, 
when I feel unpleasant emotions,” reverse), relativity (α = .74/.76, for exam-
ple, “In everyday life, I am aware that my view on things is subjective and 
does not necessarily correspond to facts”), and (benevolent) insight (α = 
.73/.76, for example, “When I have needlessly given myself a hard time, I can 
see it with a bit of humor”). All items were assessed on a 7-point frequency 
scale, in which only the two extremes were labeled with almost never (0) and 
almost always (6).

SCB. SCB was assessed with self-reports on behaviors in two different areas, 
nutrition (SCBnutrition: 17 items, α = .73/.79) and clothing (SCBclothing: 16 
items α = .74 /.74). The scale is based on the cube model of SCB (Geiger 
et al., 2017) and spans, accordingly, all three consumption phases, as well as 
both environmental and socioeconomic impacts of nutritional and clothing 
consumption behaviors (e.g., acquisition—environmental: “I buy organically 
grown produce”; usage—environmental: “I cook in energy saving ways”; 
acquisition—socioeconomic: “I buy fairly produced clothes”; and disposal—
socioeconomic: “I give away or swap clothes I do not wear anymore”). Items 
were assessed on a 7-point frequency scale that had every second option 
labeled with never (0), sometimes (2), often (4), and always (6). Answer 
options for daily behaviors (e.g., preferred main food courses) were labeled 
with never (0), once a week (3), and daily (6). All items are reported in 
Appendix A in Supplementary Material.
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Attitude toward SCB (A-SCB). An attitudinal scale was constructed for each 
consumption area, based on recommendations for measurements of attitudes 
by Ajzen (1991). Each scale reflected the main consumption aspects covered 
by the respective SCB-scales (A-SCBnutrition: n = 8, α = .61/.68, for example, 
“I find it important to be able to buy food from everywhere in the world at 
any time,” reverse; A-SCBclothing: n = 6, α = .69/.73, for example, “Clothes 
should be produced under fair working conditions”). Items were assessed on 
a 7-point Likert-type scale that had every second option labeled with com-
pletely disagree (0), rather disagree (2), rather agree (4), and completely 
agree (6). All items are reported in Appendix A in Supplementary Material.

Well-being. Subjective well-being was measured using the core module taken 
from the guidelines on how to assess well-being by the Organisation for Eco-
nomic Co-operation and Development (OECD) (2013). The five items (α = 
.87/.89) encompass a eudemonic sense of life and emotional aspects of 
hedonic well-being. We changed the original wording for the time frame 
from “yesterday” (OECD scale) to “last four weeks” to reflect a longer dura-
tion of sense of well-being (e.g., “How happy have you felt over the last four 
weeks?”). Items were assessed on the original OECD 11-point scale ranging 
from not at all (0) to completely (10).

Material values. The extent to which participants endorse materialistic values 
was assessed with a 15-item German version (Müller et al., 2013; α = 
.83/.87) of the original material values scale by Richins and Dawson (1992; 
Richins, 2004). Items (e.g., “My life would be better if I owned certain things 
that I don’t have”) were assessed on the same Likert-type scale as attitudes 
(see above).

Subjective evaluation of the course. To capture how the participants perceived 
the success of the intervention, we asked them one question at the end of the 
sMBI (“How successful was the course participation for you regarding your 
personal expectations and goals?”) on an 11-point scale, ranging from not at 
all (0) to total success (10).

Data Analysis

All analyses were calculated with SPSS version 23.1. Cronbach’s αs were 
calculated to test the internal consistency of each scale with SPSS’ scaling 
function. Pre- to postintervention difference scores (Deltas Δ) were used to 
test the direct effects of the intervention on all dependent measures 
(Hypotheses 1, 2a, and 2b, as well as 4a and 4b) and the mediation analysis 
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(Hypothesis 4c). Two-factorial analyses of covariance (ANCOVAs) were 
computed for each measure, with preintervention level as covariate. The two 
factors were experimental condition (IG vs. WG) and sample (students vs. 
employees). Corrected Cohen’s d effect sizes (dcorr) were calculated based on 
the differences of effect sizes between groups, as suggested by Klauer (2001).

Analyses to test Hypotheses 3a and 3b were performed on two levels: first, 
to test changes in the attitude–behavior relationship between participants, we 
computed bivariate correlation coefficients between attitude and behavioral 
measures for IG and WG separately at each measurement point in time, and 
then tested for differences using Fisher’s z-transformations as recommended 
by Eid, Gollwitzer, and Schmitt (2017). Higher correlation coefficients pos-
tintervention for the IG would indicate a positive moderation effect. A second 
analysis looked at the individual attitude–behavior discrepancy (ABD) within 
participants, computed as the difference score (ABD = A-SCB – SCB). 
Although absolute values of this measure cannot be interpreted, relative 
changes over time (ΔABD = ABDpost – ABDpre) can be tested between 
groups, which was done in a 2 × 2 ANCOVA, again with experimental con-
dition and sample as factors and prelevel ABD as a covariate.

The mediation analyses for Hypothesis 4c was conducted on change val-
ues (Δ = postvalues – prevalues) of all involved variables, using a bootstrapping 
method (k = 5,000 iterations) applied to Model 4 of the PROCESS macro by 
Hayes (2012, 2013). The significance of the indirect effect a × b is indicated 
by the according confidence interval excluding the value 0.

The sample size of the study was mainly determined by available funding 
for the mindfulness training, so statistical power was analyzed post hoc. For 
a medium effect size (f = 0.25) and α = .05, our sample yielded a test power 
(1 – β) = .83 for each individual ANCOVA (two groups, one covariate). 
Because of the explorative nature of our study, we also report multiple results 
on different variables. To account for α-error inflation, we adjusted α = .01 
for multiple testing, which in turn diminished the power to find an effect in 
each of the tests, to (1 – β) = .62. Despite these apparent disadvantages, we 
proceeded with multiple testing to explore the various postulated effects and 
identify promising areas for future research.

Results

Preintervention, cross-sectional relationships between study variables. To estab-
lish comparability of our study with former cross-sectional studies, we first 
present first-order correlations of all main measures at the preintervention 
point in time (see Table 2). Most notably, the CHIME measure was weakly, 
positively related to the SCB measures. These weak relationships were based 
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on only few positive correlations on the facet level (see Supplementary Mate-
rial, Appendix B): sustainable nutrition behavior was positively correlated 
with outer awareness (r = .30, p = .001), whereas sustainable clothing con-
sumption was positively related to both outer awareness (r = .31, p < .001) 
and relativity (r = .25, p = .004). Moreover, the CHIME measure was posi-
tively related to well-being and negatively related to material values. Mate-
rial values showed negative relationships with all study variables, including 
well-being, attitudes toward consumption behaviors, and self-reported SCB.

Direct effects of the sMBI on mindful experiences (Research Aim 1). Regarding 
the efficacy of the intervention to effect changes in mindfulness experiences 
themselves (as measured by CHIME), a two-factorial ANCOVA on the over-
all ΔCHIME score revealed a significant main effect for experimental condi-
tion, F(1, 126) = 32.0, p < .001, ηp

2 203= .  and a significant interaction 
effect for Experimental Condition × Sample F(1, 126) = 11.9, p = .001, 
ηp
2 087= .  (see Figure 2). Post hoc t-tests on the pre-post changes in the IGs 

revealed that although intervention effects were bigger in the student sample, 
t(25) = 6.36, p < .001, d = .98, they were still present in the employee 

Figure 2. Training effects on the mindfulness measure (CHIME scale mean).
Note. The error-bars represent the 95% confidence interval of the mean. CHIME = 
Comprehensive Inventory of Mindfulness Experiences.
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sample, t(32) = 3.40, p = .002, d = .39, supporting Hypothesis 1. Notewor-
thy is that the change values in the IG ranged from −0.73 to +2.03, indicating 
strongly varying effects between participants. The mean effects stayed stable 
over time for the 44 persons who responded to the 7 months follow-up ques-
tionnaire—dependent t-test comparing post with follow-up data, t(43) = 
0.35, p = .73.

Differential effects of the intervention upon individual facets of mindful-
ness experience were assessed by performing the same analyses upon each of 
the eight different CHIME subscales. Mindfulness practice caused changes in 
all facets except for outer awareness and insight (see Table 3). For three of the 
eight facets of mindfulness experience, an Experimental Condition × Sample 
interaction also emerged. Post hoc t-tests revealed that for two of the facets 
(acceptance and decentering) the training effects were only weaker for the 
employee compared with the student sample, whereas they were completely 
absent in the employee sample for the facet acting with awareness, indicating 
differential intervention effects. The students also rated their own subjective 
success with the training more highly in comparison with the employee sam-
ple, t(59) = 2.65, p = .01, d = .74. As expected, none of the main effects for 
sample were significant.

In addition, participants with lower baseline scores improved most in all 
aspects (see right-most column in Table 2). Partial η2 of the covariate effects 
ranged from .11 to .35, meaning that between 11% and 35% of changes in fac-
ets of mindfulness were predicted by the corresponding preintervention level.

Direct effects of the sMBI on SCB (Research Aim 2). To test direct effects of the 
sMBI on SCB, we calculated two independent ANCOVAs on ΔSCBnutrition 
and ΔSCBclothing. For nutrition, there was neither a main effect of experimen-
tal condition, F(1, 126) = 1.8, p =.179, ηp

2 014= . , nor interaction of Experi-
mental Condition × Sample, F(1, 126) = 2.59, p = .110, ηp

2 020= . , 
indicating that the intervention did not increase sustainable nutrition behavior 
in any of the samples, refuting Hypothesis 2a. The preintervention levels of 
sustainable nutrition behavior did not have an effect on changes over time, 
either, F(1, 126) = 1.51, p = .221, ηp

2 012= . .
The intervention also failed to show a direct effect on sustainable clothing 

behavior, F(1, 126) = 1.89, p = .172, ηp
2 015= . , refuting Hypothesis 2b. For 

this consumption area, a small interaction effect of Experimental Condition 
× Sample emerged, F(1, 126) = 7.83, p = .006, ηp

2 059= . , reflecting a 
counterintuitive rise of SCBclothing in the student control group. Here, preinter-
vention levels had a significant effect on changes, F(1, 126) = 16.4, p <.001, 
ηp
2 115= . , indicating that people with lower baseline levels tended to change 

more (r = –.30, p <.001).
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For the follow-up data of the remaining participants (n = 44), a trend in 
both consumption areas emerged, reflecting a slight increase of SCB in both 
consumption fields, nutrition: t(43)= 2.46, p = .018, d = .18; clothing: t(43) 
= 2.64, p = .012, d = .19.

Moderation effects of the sMBI: reduction of the attitude–behavior gap (Research 
Aim 3). As a first step before approaching the attitude–behavior gap, we 
checked for changes in attitudes. Just as the behavioral measures, overall 
attitude measures did not change in either consumption fields (all F-values < 
1), whereas descriptive results reflect very strong positive attitudes from the 
outset (see Table 2, m = 4.69/5.02 on a possible maximum of 6).

To test the moderation hypothesis across participants, correlation coeffi-
cients reflecting the congruence of attitude and corresponding behavior 
between participants were compared using Fisher’s z. As can be seen in 
Table 4, there were no significant differences between the two groups, at any 
point in time. Correlations coefficients of both groups did not differ after 
intervention, neither in the area of nutrition (z = .51, p = .30), refuting 
Hypothesis 3a, nor in the area of sustainable clothing (z = .96, p = .17), 
refuting Hypothesis 3b. If changed at all, correlation coefficients declined in 
the IG in both cases. To check changes in intraindividual discrepancy 
between attitudes and behavior, a new intraindividual “discrepancy mea-
sure” (ABD = A-SCB – SCB) was computed as the difference between 
attitudes and behaviors. A 2 × 2 ANCOVA on the delta values of this mea-
sure (ΔABD = ABDpost – ABDpre) revealed no significant reduction for the 
nutrition related attitude–behavior gap, as neither a significant effect for 
experimental condition (F < 1) nor an interaction Experimental Condition 
× Sample (F < 1) occurred. For the clothing-related attitude–behavior-gap, 
the main effect of experimental condition, F(1, 126) = 3.33, p = .07, 
ηp
2 026= . , failed to reach significance, so did the interaction effect 

Experimental Condition × Sample, F(1, 126) = 4.41, p = .04, ηp
2 034= . .

Table 4. Comparison of Correlation Coefficients Between Attitudes and 
Corresponding Behaviors by Condition and Measurement Points in Time.

Nutrition
Clothing 

consumption

 Pre Post Pre Post

Control group (n = 73) .56** .56** .67** .49**
Intervention group (n = 58) .72** .62** .68** .61**
Fisher’s z 1.53 .51 .10 .96
p .064 .304 .459 .169
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Effects of the sMBI on two potential mediators: well-being and material values 
(Research Aim 4). To test for effects of the training on subjective well-being, 
an ANCOVA on ΔWB was run. The main effect of experimental condition, 
F(1, 126) = 3.13, p=.08, ηp

2 024= . , failed to reach significance, accompa-
nied by an interaction effect of Experimental Condition × Sample, F(1, 126) 
= 6.16, p = .014, ηp

2 047= . . Post hoc t-tests comparing pre- to postmea-
surement levels within the respective IGs only, revealed that well-being only 
increased for the student sample, t(26) = 2.90, p = .008, d = .48, but not for 
the employee sample—t(32) = 0.39, p = .70, d = .06; see Figure 3b—only 
partially supporting Hypothesis 4a. The preintervention level of well-being 
had a strong effect on the changes over the course of the training, F(1, 126) 
= 25.28, p < .0001, ηp

2 167= . , again showing that people with a relative low 
subjective well-being at baseline increased more at second measurement (r = 
–.38, p < .001).

For material values, the main effect of experimental condition just failed 
to reach statistical significance, F(1, 126) = 5.78, p = .018, ηp

2 044= . . The 
absence of an interaction effect (F < 1) indicates that the tendency for a 
decline in material values was comparably small across samples (d = .22 for 
employees and d = .21 for students, see Figure 3a), only tentatively suggest-
ing support for Hypothesis 4b. Preintervention levels of material values, F(1, 
126) = 8.23, p < .005, ηp

2 061= . , had an additional effect, reflecting that 
participants with stronger materialistic values changed most over time (r = 
–.24, p < .005).

Figure 3. Training effects on materialism and well-being: (a) intervention effects 
on material values and (b) intervention effects on well-being.
Note. Well-being was measured on an 11-point scale as opposed to a 7-point scale of all other 
measurements, the error-bars represent the 95% confidence interval of the mean.
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As not all participants seem to have benefited equally from the interven-
tion (see the large range of changes in mindful experiences), we ran an addi-
tional analysis to test the particular effects of increases in mindful experience 
rather than looking at the intervention in general. Two mediation analyses on 
changes in each SCB with changes in mindful experiences as the predictor, 
and changes in well-being and material values as parallel mediators were 
conducted, using delta values of all five variables. Results of the regressions 
are depicted in Figure 1b. Neither of the two indirect effects for either out-
come (sustainable nutrition or clothing consumption) were significant, as 
the confidence interval for the indirect effect for sustainable nutrition via 
well-being included the 0 (a × b = .056, LLCI2.5% = –.007, ULCI97.5% = 
.146) and so did the confidence interval of the material values effect (a × b 
= .011, LLCI2.5% = –.025, ULCI97.5% = .066). The picture for sustainable 
clothing consumption was similar: the indirect effect of well-being was not 
significant (a × b = –.018, LLCI2.5% = –.066, ULCI97.5% = .034), and nei-
ther was the indirect effect of material values (a × b = .005, LLCI2.5% = 
–.009, ULCI97.5% = .053).

Discussion

The baseline cross-sectional findings of our study are fully in line with previ-
ous research revealing small, positive relationships between measures of 
mindfulness and SCB in the fields of nutrition and clothing. In agreement 
with recent studies (Barbaro & Pickett, 2015; Geiger, Otto, & Schrader, 2018; 
Hunecke & Richter, 2018), these relationships hinge mainly upon the mind-
fulness facets of inner and outer awareness and relativity of perception (see 
Appendix B). Unlike studies using the MAAS (Brown & Kasser, 2005; 
Panno et al., 2017), our cross-sectional analysis did not reveal a positive rela-
tionship with perceived attentiveness in everyday life and SCB, neither did 
the subscale acceptance correlate with either SCB measures. These cross-
sectional findings suggest that only particular characteristics of mindfulness 
are positively related to SCBs, a conclusion also stressed by Hunecke and 
Richter (2018) and Geiger, Grossman, and Schrader (2018). In accordance 
with former research, the cross-sectional data also evidenced negative rela-
tionships of material values with all other study variables. We found small 
negative relationships with mindful experiences (as e.g., Brown & Kasser, 
2005), subjective well-being (as e.g., Dittmar et al., 2014), and both SCBs (as 
e.g., Hurst et al., 2013; Pepper et al., 2009).

Regarding our prospective study, we found that our sMBI elicited increases 
in almost all facets of mindfulness with the exception of “outer awareness” 
and “insight,” both aspects that are cross-sectionally related to SCBs. As the 
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main mindfulness meditation exercises (breathing, body scan) in the training 
were focused on inner awareness, outer awareness might be an indirect con-
sequence not directly triggered by those exercises and the sMBI. Likewise, 
the insight facet, operationalized as an equanimous, self-compassionate atti-
tude toward one’s own slips and failures, can be seen as an effect that may 
only very gradually develop at a later point in time, once core facets such as 
“acceptance” and “decentering from one’s own experiences” have been 
cultivated.

Although the intervention was, in general, effective at enhancing mindful-
ness experiences, the sMBI did not show any direct effects on either attitudes 
or self-reported behaviors in either of the two consumption areas. These 
results cast substantial doubt regarding causal inferences drawn from earlier 
cross-sectional findings, but point to a common third set of factors. In the 
field of mindfulness and SCB, one such factor might be the inclination to lead 
a less materialistic lifestyle, which may go hand in hand both with a propen-
sity to meditate and to act more sustainably.

As neither self-reported behavior nor attitude changed overall, it comes as 
no surprise that the mindfulness training did not lead to a greater concordance 
between sustainable consumption-related attitudes and self-reported behav-
iors. A reduction of the attitude–behavior gap was neither found across par-
ticipants, which would have been expressed as a stronger cross-sectional 
relationship between attitude and behavior at the end of the intervention, nor 
within participants, expressed as a reduced intraindividual discrepancy score.

In line with recent applications of Campbell’s probabilistic paradigm in 
attitude research (Kaiser, Byrka, & Hartig, 2010), mean values of attitude 
measures were substantially higher than mean values of behavioral mea-
sures at both measurements points in time. According to Campbell’s para-
digm, a certain item assessing attitude is simply easier to endorse than the 
enactment of the corresponding behavior. Given this assumption, attempting 
to reduce the attitude–behavior gap is a futile endeavor. However, this may 
not apply to behavioral intentions, as Chatzisarantis and Hagger (2007) and 
Ruffault et al. (2016) evidenced moderation effects of trait mindfulness on 
the intention–behavior relationship. Unlike the latter (nonexperimental) 
studies, we did not recruit participants that had formed an explicit intention 
to change the behavior in question (SCB in our case), and our samples par-
ticipated in the course for other reasons (for stress reduction, or to increase 
general awareness). As intentions have been found to be a central predictor 
of behavior change in other domains (e.g., health; Schwarzer, 2008), it 
remains an open question to what extent we would have found effects if we 
had specifically chosen participants who explicitly expressed intentions to 
live more sustainably in the future.
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Another possible explanation for the lack of effects of the sMBI on SCB 
is that the intervention may have been too brief or the changes in the relevant 
mindfulness facets too insubstantial to evoke detectable behavioral change. 
Considering how long it takes to form consumption habits, it might be overly 
optimistic to assume they can be changed within a 2-month time frame. The 
follow-up observational results, which did suggest slight increases in SCBs 7 
months after completion of the training, provide some very preliminary sup-
port for a more gradual influence of mindfulness.

However, a potentially promising finding of this study is that the interven-
tion triggered small changes in the behavior-distal variable of material val-
ues, although this effect narrowly missed statistical significance criterion of 
p < .01, Given the exploratory and pioneering nature of this study, this find-
ing seems worthy of cautious consideration. As these changes were unrelated 
to changes in the mindfulness measure (see mediation results Figure 1b), they 
are likely to have been evoked by other characteristics of the course, for 
example, the reflections on needs and desires.

Changes in well-being, however, were substantially related to changes in 
the mindfulness measure (see Figure 1b), in agreement with numerous studies 
on the positive effects of mindfulness programs on subjective well-being 
(Brown & Ryan, 2003; Eberth & Sedlmeier, 2012; Grossman et al., 2004). 
Taken together, our results only partially corroborate Ericson et al.’s (2014) 
mediation model. Whereas mindfulness practice and respective changes in 
mindful experiences were directly related to increased well-being, and the sus-
tainability adaptations in the course may have triggered a re-evaluation of 
material values, these effects did not translate into detectable behavior change, 
despite all the correlational evidence from numerous cross-sectional relations. 
This could indicate a lack of causality of reported relationships, intervention 
and evaluation times that were too short in our study to cause SCB changes, or 
the nature of our dependent variables that may be less affected by material 
values and well-being than other behaviors, such as for example, conspicuous 
or compensatory consumption related to status symbols.

In general, effects tended to be stronger among the student sample com-
pared with the employee group. Various factors may account for those differ-
ences: Besides the obvious age differences, the recruitment procedure, study 
setting, and mindfulness trainers also differed between samples. Students 
actively responded to program announcements and had to enroll themselves in 
the course with no further incentive other than a free course participation, 
ensuring a certain level of intrinsic motivation. In addition, students were not 
familiar with the other participants or the facilities before participating. The 
employees were recruited by the human resources staff of the partner compa-
nies of the study and took part in the training with already known colleagues. 
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Also, the training took place in a familiar company room, perhaps missing the 
feeling of “being away from it all,” shown to be beneficial for restoration 
effects (Kaplan, 2001). A certain sense of obligation toward the company can-
not be ruled out as an influencing factor either. In addition, the mindfulness 
trainer of the employee groups reported that it was difficult to guarantee abso-
lute confidentiality with regard to personal matters and that employees may 
have been more reserved as a result. Importantly, these differences between 
student and employee samples point to the challenges of offering and evaluat-
ing MBIs among differing populations within varying real life contexts.

Limitations of the Current Study and Future Recommendations

One drawback of our study is the questionable external validity of self-
reported questionnaire data on SCB. Even if social desirability might not be 
too much of an issue in sustainability-related surveys (see Milfont, 2009), it 
appears to be difficult for people to accurately assess frequencies of their own 
behavior. For example, market shares of sustainable products often do not 
correspond to survey data on self-reported behavior (for the case of sustain-
able fashion, see Geiger & Keller, 2017). Future studies using experience 
sampling or online shopping histories would offer significant methodological 
improvement. Further insights regarding our own study are expected from 
the 25 qualitative in-depth interviews that were conducted with a subsample 
of our study participants; these will be reported elsewhere.

Another limitation of our investigation is the issue of multiple testing that 
we employed due to the exploratory nature of our study. In light of multiple 
tests, only highly significant results (p < .01) should be interpreted as solid 
evidence. Borderline significant results (e.g., the changes in material values 
or cross-sectional correlations) may be cautiously taken as preliminary evi-
dence to indicate potential for future research. Also, measurement scales 
should assure an appropriate time frame for detecting change. In the case of 
the well-being measure, the time frame of 4 weeks used in the instruction (in 
alignment with a European wide survey, Statistische Ämter des Bundes und 
der Länder, 2018) might have been too long to detect the true effect size of 
changes in well-being.

Another limiting factor concerns the specificity of our different samples 
that have participated under particular circumstances potentially affecting the 
outcome, which makes it difficult to draw solid conclusions about the dif-
ferential efficacy of MBIs in our different groups. For further studies, we 
recommend limiting the target population to one specific group (and setting) 
and expanding the sample size to allow for greater power and more elaborate 
(e.g., latent) statistical analytical procedures.
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In light of the absence of an effect of the sMBI upon SCB and its inability 
to reduce the attitude–behavior gap, we recommend that future studies inves-
tigating mindfulness and aspects of sustainability venture more strongly 
beyond the self-referentially focused aspects of MBSR and deliberately 
address the ethical foundations of mindfulness practice. One such approach, 
which addresses behavior change in line with personal values and could thus 
inspire an explicitly sustainability-related mindfulness training, is acceptance 
and commitment therapy (Hayes, 2016). Furthermore, in the future, it may be 
worthwhile to consider other outcome variables that closely relate to material 
values (e.g., quantitative levels of consumer goods, conspicuous or compen-
satory consumption associated with status symbols).

Based on the findings and limitations of this study, we recommend that 
future sustainability-adapted MBIs take into account the following design 
principles:

•• Promote the intention of developing more sustainable lifestyles;
•• Provide a stronger focus on awareness of aspects beyond one’s own 

personal interests, that is, cultivation of an awareness of the environ-
ment, other people and animals that is infused by values of kindness 
and nonharm (e.g., through intensified mindfulness exercises on sen-
sory experience or social interaction);

•• Integrate the ethical dimensions related to cultivating mindfulness 
more prominently;

•• Employ natural settings or objects of contemplation directly relevant 
to sustainability (see Lymeus et al., 2018);

•• Deliver the longer, standard MBSR length of 2.5 hr for individual 
sessions;

•• Introduce additional training sessions to yield an overall course length 
of 10 to 12 weeks (see Kok & Singer, 2016);

•• Provide more guidance in the postintervention phase as to how partici-
pants may expand their mindfulness practice into everyday life.

Conclusion

This exploratory, prospective investigation of a sustainability-adapted MBI 
provides some initial indications that the cultivation of mindfulness may 
influence variables distally related to SCB. Overall, however, our study could 
not evidence direct behavior changes in SCB as a result of participation in 
mindfulness training. The small and mixed effects on material values and 
well-being suggest indirect benefits of mindfulness for changing individual 
lifestyles toward greater sustainability, which we believe are sufficient to 
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justify further efforts to develop, refine, and test the efficacy of sMBI for 
SCB. This study was a first, maybe too ambitious attempt. Future efforts may 
do well to place greater emphasis on the inherent relationships between 
mindfulness and ethical values of benevolent and on nonavaricious relation-
ships to others and to the natural world. Also, subsequent studies could exam-
ine effects of mindfulness trainings that span a substantially longer period of 
time and evaluation than the present investigation. Finally, changes in values 
are possibly a promising way toward creating a more sustainable world in a 
lasting and profound manner, and development of mindfulness, proposed as 
one possible antidote to greed, aversion, and delusion, may provide a plau-
sible vehicle toward that purpose.
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