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Abstract: Despite the booming interest in determinants of green (i.e., sustainable) consumption,
the psychological factors that influence pro-environmental consumption patterns are not yet fully
understood. To answer this call, we developed and analysed a model that offers an integrative
approach to sustainable consumption patterns by addressing the full palette of consumers’ personal
value orientations. Specifically, we linked consumers’ egoistic, altruistic, and biospheric values
at the personal level to pro-environmental purchasing intentions, behaviours, and experiences.
Furthermore, we examined whether implicit beliefs about the balance between humanity and nature
(i.e., worldviews) moderate these relationships. To support the theoretical propositions in our model,
we drew on the key premises of the theory of planned behaviour. Data from 291 Polish respondents
were analysed by using multiple linear regression analysis, and the moderating effect of worldviews
was investigated with simple slope analysis. While controlling for cultural values, the findings show
that personal values, specifically biospheric values, predict sustainable consumer patterns and that
consumers’ worldview moderates this relationship. Our study offers a novel holistic approach to
analyse sustainable consumption patterns, which will assist environmental management scholars
and practitioners who seek to understand and stimulate pro-environmental consumer behaviour.
Our findings may help practitioners to develop strategies to influence consumer intentions and
behaviours concerning green products.

Keywords: green purchasing; New Ecological Paradigm; worldview; value orientations; sustainability;
environmental concerns

1. Introduction

Sustainable consumption and production is one of the United Nations’ Sustainable
Development Goals [1]. Sustainable consumption refers to consumption choices that are
made by consumers who are considering environmental issues during their purchase deci-
sion. When engaging in sustainable consumption, consumers assess whether products are
benevolent to the environment, recyclable or conservable, and responsive to ecological con-
cerns [2,3]. In other words, sustainable consumption reflects pro-environmental behaviour
of consumers. A variety of studies have addressed issues of sustainable consumption.
For example, studies have profiled consumers [4] or executed consumer segmentation
studies derived from market research approaches [5–7]. However, environmental issues
are complex, and their impact is difficult to measure [8]. In the literature, several factors are
identified that influence the ability and willingness to engage in sustainable consumption
patterns [9]. However, in daily practice pro-environmental purchasing behaviour has not
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increased extensively, and numerous studies have documented the attitude–behaviour
gap [10] or value–action gap [11]. This gap between consumers’ attitudes or values on the
one hand and their actual behaviour on the other hand points towards the need to unravel
the psychological factors of sustainable consumption [7,10].

Over the past years, studies have increasingly stressed the role of psychological factors
in green purchasing behaviour (e.g., [12–14]) and positive environmental behaviours [15,16].
Drawing on the theory of planned behaviour [17], which links subjective norms to be-
haviours, studies have shown that certain personal value orientations are positively related
to green buying behaviours [2,12,13]. Personal value orientations capture the importance
that individuals attach to certain general values and the extent to which individuals adhere
to these values as guiding principles in their lives [18]. Three types of values have been
associated with pro-environmental behaviour: egoistic (threats to oneself), social–altruistic
(threats to others), and biospheric (threats to nature or the environment) [18]. Most stud-
ies about pro-environmental purchasing behaviour address either egotistic values [13],
biospheric values [12], or altruistic values [2] in isolation, or lump these values together
in one broad category, making no clear distinction between types of values (e.g., [19]).
As a consequence, several studies point out the need for a more integrative approach
that addresses the full palette of consumers’ personal value orientations in connection to
sustainable consumption patterns (e.g., [12,13,20]).

Consumers nowadays are more aware of environmental issues than ever before. They
have a positive attitude towards environmental protection [10,21] and expect companies
to engage in pro-environmental conduct (e.g., [21]). This pro-environmental awareness
could also affect their (daily) consumption patterns [4]. Related to this trend, studies have
investigated individuals’ implicit beliefs about the impact of humanity on the environ-
ment [22,23]. Implicit beliefs capture the mental associations of individuals connected to
the balance between humanity and nature or, in short, their worldview. It is expected that
consumers’ worldview on the balance between humanity and environment may interact
with their value orientations and therefore may influence the relationship between value
orientations and sustainable consumption patterns.

The underlying study will answer to this call for a more comprehensive approach
to sustainable consumption. The aim of our study is to develop and test a model that
links consumers’ general values at the personal level (egotistic, altruistic, and biospheric)
to pro-environmental purchasing intention, behaviour, and experience. Furthermore, we
examine whether beliefs about the balance between humanity and nature (worldviews)
moderate this relationship. As previous studies have shown, with the additional influence
of cultural values on sustainable consumption patterns, such as collectivism (e.g., [13,24]),
we have controlled for this cultural value as well. To address the study objectives, data from
291 Polish respondents were gathered and analysed by using multiple linear regression
analysis. The moderating effect of implicit beliefs was examined with simple slope analysis.

We contribute to the existing literature in an important way. Studies have indicated the
need for more integrative and comprehensive approaches to modelling pro-environmental
behaviour [25,26]. We address this need by incorporating all three personal values in
our study of sustainable consumption patterns, while controlling for the cultural value
of collectivism. By adding an investigation of the role of people’s implicit beliefs about
the value of the natural world and their relationship to it, we deepen current understand-
ing about mechanisms that influence sustainable consumption patterns, and we provide
insights about the complex interplay of personal values and implicit beliefs against this
backdrop. Our study offers a novel holistic approach to analyse sustainable consumption
patterns, which will assist environmental management scholars and practitioners who seek
to understand and stimulate pro-environmental consumer behaviour. Our findings may
help practitioners to develop strategies to influence consumer intentions and behaviours
concerning green products.

The remainder of this article is structured as follows. First, we discuss the theoretical
background of our study by reviewing the literature about pro-environmental consumer
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behaviour and sustainable consumption patterns. The literature gives rise to several
hypotheses (Section 2). Subsequently, we will provide insight into the methods that were
used to gather and analyse the data (Section 3). In Section 4, we present the results of our
analyses. Then, we discuss our findings and present theoretical implications (Section 5)
as well as practical implications (Section 6). Limitations to our study are presented in
Section 7. Section 8 provides overall conclusions of our study.

2. Literature Review and Hypothesis Development
2.1. Pro-Environmental Consumer Behaviour

The literature has used the terms “green”, “sustainable”, and “pro-environmental”
interchangeably to refer to behaviour of consumers that has a positive impact on the
environment [2]. Among others, this behaviour encompasses consumers’ attitudes towards
green products [27], intention to buy green products [13,27], and actual experience with
buying green products [27] or their green purchase behaviour [2,12]. An example of pro-
environmental consumer behaviour is when a consumer makes a purchase decision based
on his or her assessment of the recycling strategy that can be used for a specific product, or
the impact of its ingredients on the environment [28].

Prior research has shed light on the link between pro-environmental consumer be-
haviour and value orientations in a fragmented way. Some studies have focused on the
effect of one specific value orientation, while abstracting from others (e.g., [13]). This
approach does not allow for comparing values within one study. Other studies have
aggregated all value orientations into one category (e.g., [19]), which again limits the
possibility to draw conclusions about separate value orientations. However, other studies
have explored the influence of values on intentions (e.g., [29,30]) rather than actual be-
haviours. Despite addressing different values within one study, the focus is on consumer
intentions instead of actual behaviour. In conclusion, all these studies only provide partial
explanations for pro-environmental consumer behaviour.

2.2. Effect of Consumers’ Value Orientations on Sustainable Consumption Patterns

Personal value orientations have been central to social sciences in explaining people’s
motivations and behaviours. For example, based on an empirical study across 44 countries,
Schwarz [31] proposed 10 types of basic human values, including self-direction, stimula-
tion, universalism, benevolence, tradition, conformity, security, power, achievement, and
hedonism. These values present universal aspects in human nature that motivate behaviour
and have been recently integrated with the theory of planned behaviour (TPB [17]) by
Ahmad and colleagues [32] (see also [33]). Values are considered to be relatively stable
over time, and they are believed to affect various attitudes, intentions, and behaviours [34].
In a seminal paper, Stern and Dietz [18] theorised that certain value orientations are re-
lated to pro-environmental attitudes and behaviours. They distinguished egoistic (threats
to oneself), social–altruistic (threats to others), and biospheric (threats to nature or the
environment) value orientations [18]. Each of these three values is likely to be related to
sustainable consumption patterns, including pro-environmental purchasing intentions,
behaviours, and experiences as will be explained in the following.

Egoism captures the extent to which individuals are oriented at self-enhancement,
maximising their own welfare [35]. Egoism suggests a purely economic rationale (i.e.,
individuals are motivated by self-interest and try to maximise their own well-being). Such
an orientation is likely to be negatively correlated to pro-environmental behaviour because
self-enhancement is geared towards attaining immediate individual gains, which generally
conflicts with the long-term benefits of pro-environmental behaviour [36,37]. Studies also
show that egoism is related to lower willingness to engage in pro-environmental behaviour
(e.g., not willing to pay taxes (or a price premium) for environmentally friendly products, or
not willing to engage in pro-environmental (political) action) [38]. However, the findings in
the literature are mixed. Several studies have argued that egoism may be positively related
to pro-environmental behaviour, especially in cases when green products are perceived
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to be healthier or safer than non-green products (e.g., [39,40]). Consumers may have
health concerns for themselves or for their close family. An egoistic value orientation
could be fuelled by such health concerns. It has been shown that health concern is one
of the main factors that drive purchasing intentions of organic food [41]. However, by
adopting the narrow definition of egoistic value orientation, we argue that consumers’
egoistic value orientations are likely to be negatively related to sustainable consumption
patterns, including green purchasing intention, behaviour, and experience.

Altruism refers to the degree to which individuals are concerned for the welfare of
others [18,30,35]. When individuals are driven by altruistic values, they feel an emphatic
concern for others without pursuing personal benefit [30]. This motivates them to take
into account the impact of their actions on other people when deciding on behaving
in a pro-environmental way or not [20]. With respect to pro-environmental consumer
behaviour, Barbarossa and De Pelsmacker [42] found that green consumers adhere more
to altruistic motives than non-green consumers. In a similar vein, it has been shown that
altruistic values have an indirect relation to green purchase behaviour [2] and attitude [40].
For example, Wang and colleagues [37] indicated that altruism motivated daily energy-
saving behaviours of urban residents in China. In a study about green cosmetics, Pop and
colleagues [39] showed that altruism has a positive impact on consumers’ attitude towards
green cosmetics.

Individuals with a predominantly biospheric value orientation emphasise the impor-
tance of the environment and the biosphere [43]. Concerns about threats to nature have
been shown to encourage environmental attitudes and feelings of moral obligation to help
nature [44]. People engage in pro-environmental behaviours when they empathise with
a suffering nature and are feeling protective of nature [44]. Similarly, prior studies have
shown that especially altruistic and biospheric values are connected to green consumer
behaviour [13,37,38,45]. For example, Nguyen et al. [12] demonstrated that biospheric
values encourage active engagement in pro-environmental purchase behaviour by enhanc-
ing consumers’ attitudes towards environmental protection. Consumers who endorse
biospheric values are concerned about the impact of their own consumption pattern, for
example, in terms of greenhouse gas emissions [46]. Furthermore, environmental aware-
ness of consumers is related to pro-environmental consumption choices, such as choosing
products that are made of recycled constituents and reduce waste [21].

On the basis of these studies, we hypothesise:

Hypothesis 1. Consumers’ egoistic value orientations will negatively influence their green pur-
chasing (a) intention, (b) behaviour, and (c) experience.

Hypothesis 2. Consumers’ altruistic value orientations will positively influence their green
purchasing (a) intention, (b) behaviour, and (c) experience.

Hypothesis 3. Consumers’ biospheric value orientations will positively influence their green
purchasing (a) intention, (b) behaviour, and (c) experience.

2.3. The Moderating Role of Worldviews

Consumers are believed to be more aware than ever before about how their con-
sumption patterns may threaten the quality of the environment and sustainable develop-
ment [21,47,48]. They are increasingly conscious about the potential devastating impact
humanity has on the biosphere. In connection to this development, studies have inves-
tigated individuals’ implicit beliefs about the impact of humanity on the quality of the
environment [23,43], or worldview. Worldview taps into the beliefs of individuals about
humanity’s ability to upset the balance of nature. It assesses individuals’ gut feelings
and implicit beliefs about the relationship of humanity with nature [23]. Worldviews
change only slowly over time, but changes in worldview usually have a large impact on
society [49]. People with a pro-environmental worldview have been shown to be more
interested in the quality of the environment and also more concerned about global warm-
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ing [43]. Similarly, people with pro-environmental worldviews tend to undertake action to
address environmental problems [43]. These studies assess the direct relationship between
pro-environmental implicit beliefs and green behaviour, thereby largely overlooking the
interplay between personal values and implicit beliefs.

There is a conceptual difference between personal values and implicit beliefs. Whereas
personal values reflect the importance that individuals attach to certain values and they
adhere to these as guiding principles in their lives, implicit beliefs capture the mental
associations of individuals connected to the degree in which humanity is able to achieve
sustainable growth in balance with natural resources [23]. For example, Sadiq, Paul, and
Bharti [50] found that dispositional traits had an effect on green consumer behaviour in the
sense that “optimistic” consumers engaged more in such behaviours, while “pessimistic”
consumers did not. It is expected that personal values and implicit beliefs have an inter-
acting effect on green consumer patterns because implicit beliefs may shape the intensity
in which individuals adhere to personal values when engaging in green purchasing. In
line with theorising in [38], we expect that a pro-environmental worldview will buffer a
negative effect of egoism on green consumer patterns, and strengthen the positive effects
of altruism and biospheric value orientations on green consumer patterns. Hence:

Hypothesis 4. Consumers’ worldview will interact with their egoistic value orientation in such a
way that the negative relationship between egoism and green purchasing (a) intention, (b) behaviour,
and (c) experience will be buffered.

Hypothesis 5. Consumers’ worldview will interact with their altruistic value orientation in such
a way that the positive relationship between altruistic and green purchasing (a) intention, (b)
behaviour, and (c) experience will be enhanced.

Hypothesis 6. Consumers’ worldview will interact with their biospheric value orientation in such
a way that the positive relationship between biospheric and green purchasing (a) intention, (b)
behaviour, and (c) experience will be enhanced.

Figure 1 summarises the hypothesised model of this study.
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3. Methods
3.1. Data Collection, Sample, and Measurement

Data were collected from a sample containing 339 Polish business students, who were
conceived of as being representative of Polish consumers, although our sample may have a
higher average level of education and the mean age within our sample is likely to be lower
than the average age of the Polish consumer. Surveys were self-administered.

We assessed sustainable consumption patterns among university students in Poland.
This young population consists of current consumers, but they are also the future con-
sumers. Their current pro-environmental purchasing intentions, behaviours, and expe-
riences are essential to understand because they provide a glimpse into the future. The
research was conducted in Poland because environmental awareness is still in its infancy
in Poland. Of all European countries, Poland has the worst air quality. Polish energy
policy chiefly relies on fossil fuels, and pro-ecological behaviour is still very unpopular in
Poland [51]. According to the “Green Generation” survey conducted by the Mobile Insti-
tute, Polish consumers mainly pay attention to the price when shopping for groceries [52].
Consequently, it is especially interesting to investigate how young people in Poland make
consumer choices and think about the environment.

Our data were gathered from university students in business management. It was a
convenience sample, and consequently, we undertook several remedies to limit the risk
of bias. Among others, we collected data at two different Polish universities and from
students that followed different (management related) courses. In this way, we lowered
the chance of under-representation of certain subgroups in our sample.

We were particularly interested in business students because of the unique properties
of this population group. Pro-environmental attitude and behaviour of (business) students
has been a topic of previous studies (e.g., [53–55]). Business students have been identified
as being interested in successful and strategic business management and focused on profit
making. Additionally, business students have been stereotyped as being slightly egoistic
and “self-serving” [54]. However, other studies have challenged this negative typecasting
and have shown that business students do show pro-environmental attitudes [54]. In
fact, different subgroups (or segments) could be identified that display a varied range of
sustainability dispositions [53]. This is why a sample containing business students was
conceived of as suitable and interesting for studying values and worldviews in connection
to sustainable consumption patterns.

The questionnaire began with an explanation of the purpose of the research and
the assurance of strict confidentiality of the results. Participation was voluntary. Before
disseminating the survey, we asked three subject-matter experts and one practitioner to
reflect on the clarity of the questions as well as on the layout of the survey. Accordingly,
we made small changes in the survey layout (order of the questions, line spacing, and font
size) to improve the readability of the questionnaire.

The questionnaire consisted of two sections. In one section, we gathered data about
the sociodemographic factors of the respondents (8 items) and control variables (5 items).
The other section concentrated on gathering data about the core variables of our study. All
measures used in this study stem from prior research and have previously demonstrated
appropriate psychometric properties. Scales measuring green product purchase intention
(3 items) and green product purchase experience (1 item) were taken from Rahimah and
colleagues [27]. Actual green purchase behaviour (2 items) used the scale from Nguyen
and colleagues [12]. The personal values scale (13 items) was adopted from De Groot and
Steg [36], and worldview (15) was adopted from Dunlap and colleagues [23]. Answer
categories followed the original published scales. The total number of items for this study
was 47. Appendix A provides in-depth information about the properties of the used scales
within our sample.

The questionnaire generated 291 valid responses (response rate of 85.8%). Fifty-three
percent of the respondents were female; all respondents were following university-level
courses. The average age of the respondents was 22.91 (SD = 4.57) years.
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3.2. Analytical Strategy

To examine the hypothesised mediation effects, we conducted multiple linear regres-
sion analysis by using the R package Lavaan [56] and jtools [57]. This procedure is suitable
for analysing the moderation effects in subsequent simple slope analysis. Furthermore,
multiple linear regression analysis allowed us to clearly separate models with different
outcome variables. Measures were mean-centred to eliminate some of the effects in case
of multicollinearity. To evaluate whether multicollinearity was an issue in our data, we
calculated the variance inflation factors (VIFs). All VIF values were below 10 (highest VIF
was 1.97). Therefore, we conclude that our measures do not suffer from multicollinearity.

4. Results

Table 1 presents descriptive statistics and correlations of the main variables under in-
vestigation. As expected, we found medium to strong correlations (i.e., around 0.6) between
different indicators of green purchasing behaviour. This indicates that pro-environmental
intention, behaviour, and buying experience are associated with each other to a certain
extent. We observed that the demographic variables had no substantial association with the
core set of our variables, as all correlations were below 0.3. Following advice from Bernerth
and Aguinis [58] that the inclusion of unnecessary control variables reduces statistical
power and yields biased estimates, we left the demographic variables out of the regression
analyses. In line with previous studies (e.g., [12]), we found that collectivism does show
significant correlations with the core set of our variables. For example, collectivism is posi-
tively related to altruism, biospheric values, worldview, and the indicators of sustainable
consumption. Hence, we used it as a covariate in the further analysis of the model.

Table 1. Means, standard deviations, and correlations (n = 291).

Variable M SD 1 2 3 4 5 6 7 8 9

1. Green purchase intention 4.01 1.56 (0.91)
2. Green purchase behaviour 3.12 1.32 0.61 **

3. Green product purchase experience 3.02 1.75 0.64 ** 0.65 **
4. General values—egoism 3.98 1.27 0.06 −0.04 0.04 (0.79)

5. General values—altruism 5.42 1.32 0.24 ** 0.15 * 0.12 * 0.10 (0.78)
6. General values—biospheric 4.88 1.46 0.41 ** 0.34 ** 0.31 ** 0.15 ** 0.55 ** (0.80)

7. Worldview (New Ecological Paradigm) 3.49 0.41 0.31 ** 0.23 ** 0.18 ** −0.10 0.28 ** 0.32 ** (0.72)
8. Collectivism 5.36 0.93 0.24 ** 0.13 * 0.19 ** 0.10 0.31 ** 0.22 ** 0.20 ** (0.81)

9. Gender (male = 0) 0.53 0.50 0.08 0.03 0.01 −0.01 0.20 ** 0.22 ** 0.12 * 0
10. Age in years 22.91 4.57 0.06 0.03 0.05 0.12 * 0.07 0.08 −0.02 0.05 −0.07

Note: M and SD are used to represent mean and standard deviation, respectively. * indicates p < 0.05. ** indicates p < 0.01. Each scale used
its original anchors, meaning that variables 1, 2, 3, and 8 used a 7-point scale; variable 7 was measured on a 5-point scale; and variables 4, 5,
and 6 used a 9-point scale; see Appendix A for details. Cronbach’s alpha is between brackets on the diagonal for constructs with three or
more items.

Prior to the moderation analyses, we tested a measurement model that specifies the
relationships between the observed and the latent constructs to establish whether each
measure loaded on the intended factor [59]. Each item loaded on the intended factor. To
assess model fit, we examined the Root Mean Square Error of Approximation (RMSEA),
the Comparative Fit Index (CFI) and the Standardized Root Mean Square Residual (SRMR).
Fit statistics showed an acceptable fit for the measurement model (χ2 = 1277.690; df = 675;
RMSEA = 0.055; CFI = 0.86; SRMR = 0.068). A model grouping all measures into one factor
showed a worse fit (χ2 = 3355.382; df = 702; RMSEA = 0.114; CFI = 0.392; SRMR = 0.113).

Table 2 shows the results of the regression analyses. Models 1, 2, 4, 5, 7, and 8
show the results for the linear regressions without the interaction effects. We found that
biospheric value orientations are significantly related to green purchase intention (e.g.,
Model 1b = 0.41, p < 0.01), green purchase behaviour (e.g., Model 4b = 0.34, p < 0.01), and
green purchase experience (e.g., Model 7b = 0.41, p < 0.01). These findings are in line with
Hypothesis 3a–c. Additionally, egoism is weakly negatively related to green purchase
behaviour (Model 4b = −0.11, p < 0.1). This suggests weak support for Hypothesis 1b.
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Furthermore, the results show that altruism is weakly negatively related to green purchase
experience (Models 7 and 8).

Table 2. Regression results including general worldview.

Green Purchase Intention Green Purchase Behaviour Green Purchase Experience

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Constant 0.78 (0.56) −1.33 (0.83) 2.07 (3.69) 1.67 ***
(0.50) 0.47 (0.74) 1.20 (3.23) 0.43 (0.66) −0.61 (0.99) 1.77 (4.37)

General values egoism
(GVEV) −0.02 (0.07) 0.02 (0.07) −0.68 (0.55) −0.11 (0.06) −0.09 (0.06) −0.24 (0.48) −0.02 (0.08) −0.001

(0.08) −0.13 (0.65)

General values
altruism (GVAV) −0.03 (0.08) −0.06 (0.08) 0.83 (0.58) −0.08 (0.07) −0.09 (0.07) 1.64 ***

(0.51)
−0.16 *
(0.09)

−0.18 *
(0.09) 1.34 * (0.69)

General values
biospheric (GVBV)

0.41 ***
(0.07)

0.36 ***
(0.07) −0.69 (0.62) 0.34 ***

(0.06)
0.31 ***
(0.06)

−1.56 ***
(0.55)

0.41 ***
(0.08)

0.39 ***
(0.08)

−1.62 **
(0.74)

Worldview (NEP) 0.73 ***
(0.22) −0.24 (1.07) 0.42 **

(0.19) 0.23 (0.94) 0.36 (0.26) −0.32 (1.27)

Collectivism 0.28 ***
(0.09)

0.24 **
(0.09)

0.24 **
(0.09) 0.12 (0.08) 0.10 (0.08) 0.09 (0.08) 0.29 ***

(0.11)
0.27 **
(0.11)

0.27 **
(0.11)

GVEV × NEP 0.20 (0.16) 0.04 (0.14) 0.03 (0.18)

GVAV × NEP −0.25 (0.17) −0.50 ***
(0.15)

−0.43 **
(0.20)

GVBV × NEP 0.30 * (0.18) 0.53 ***
(0.15)

0.57 ***
(0.21)

Observations 291 291 291 291 291 291 291 291 291
Adjusted R2 0.18 0.21 0.21 0.12 0.13 0.16 0.11 0.11 0.13

F statistic 16.66 ***
(df = 4; 286)

16.10 ***
(df = 5; 285)

10.73 ***
(df = 8; 282)

10.72 ***
(df = 4; 286)

9.63 ***
(df = 5; 285)

8.04 ***
(df = 8; 282)

9.81 ***
(df = 4; 286)

8.27 ***
(df = 5; 285)

6.23 ***
(df = 8; 282)

Note: standard error between brackets, mean-centred variables. * p < 0.1; ** p < 0.05; *** p < 0.01. df refers to degrees of freedom.

Models 3, 6, and 9 show the effects of including the interaction between the value ori-
entations and worldview. The relationship between biospheric values and green purchase
intention is only very weakly moderated by worldview (Model 3b = 0.30, p < 0.1). The
strongest interactions are shown for green purchase behaviour and green purchase experi-
ence. We found that worldview negatively moderates the relationship between altruism
and green purchase behaviour (Model 6b = −0.50, p < 0.01), and positively moderates the
relationship between biospheric values and green purchase behaviour (Model 6b = 0.53,
p < 0.01). We see a similar pattern when looking at green purchase experience as the
outcome variable (Model 9b = −0.43, p < 0.05; Model 9b = 0.57, p < 0.01).

To assess the interaction effects, we used simple slope analysis and plotted significant
interaction effects. We tested the simple slopes for low (minus one times the standard
deviation), moderate (mean), and high levels of worldview (plus one times the standard
deviation). Figure 2a shows that higher altruism is linked to less green purchase behaviour
for consumers with a pro-environmental worldview (green line). For consumers with a
less pro-environmental worldview, we found a positive relationship between altruism and
green purchase behaviour. Figure 2b shows that at high worldview levels, there is a strong
positive relationship between biospheric value orientations and green purchase behaviour.
The steep green line in Figure 2b shows that higher biospheric value orientation is linked
to more green purchase behaviour among consumers with a pro-environmental worldview.
In contrast, the flat red line in Figure 2b indicates that at low levels of worldview, the
relationship between biospheric value orientation and green purchasing behaviour is less
strongly positive. Similar results were found with respect to green purchase experience as
an outcome variable (Figure 3a,b).
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5. Discussion and Theoretical Implications

Our study shows that there are many types of “green” consumers. While previous
studies analysed the difference between “green” and “non-green” consumers (e.g., [42])
and others tried to explain the characteristics of “light-green” and “dark-green” consumers
(e.g., [60]), our study shows that such dichotomous perspectives are insufficient to explain
green consumption. When it comes to sustainable consumption patterns, it turns out that
consumers show multiple shades of green, in the sense that differences in personal values
and implicit beliefs determine a variety of green purchasing patterns.

Hypotheses 1, 2, and 3 investigated the direct effects of egoistic, altruistic, and bio-
spheric value orientations on sustainable consumption patterns (i.e., (a) intention, (b)
behaviour, and (c) experience), respectively. The results show that evidence of the direct
effects of egoism and altruism on green consumer patterns is not convincing, while bio-
spheric value orientations seem to be significantly related to green consumer patterns.
Below we discuss each group of hypotheses subsequently.

With respect to Hypothesis 1a–c, we found that the expected negative relationship
between egoistic value orientations and green consumer patterns was not confirmed by our
data. This finding may be the consequence of the fact that egoism encompasses feelings
of pride and self-respect, which are derived from self-interest [30]. Previous research has
found that self-conscious and egoistic feelings are positively related to prosocial behaviours
because acting pro-socially makes egoistic individuals feel proud of themselves [61]. Fur-
thermore, egoistic feelings are associated with health concerns, which in turn engender
green consumer choices because green products are associated with health benefits. It could
be the case that our respondents were divided into parts. Part of our respondents may have
endorsed pure egoistic values, which are expected to negatively relate to pro-environmental
consumption patterns. Another part of our respondents may have felt self-conscious and
proud of being associated with a green imago [30]. However, another part may have
associated green products with health benefits, and their egoistic value orientations may
have been positively associated with their sustainable consumption pattern. All these
factors may have been the reason that we did not find support in our data for a direct
relationship as hypothesised in Hypothesis 1a–c.

While we expected that higher altruism would have a positive effect on green purchase
behaviour (Hypothesis 2a–c), this hypothesis was not supported by our data, with the
exception of Hypothesis 2b. Hypothesis 2b gained support in Model 6 (Table 2), which
contained interaction effects. The counterintuitive results may be explained by the value–
action gap, which was observed in pro-environmental or sustainable behaviour [11,62]. The
value–action gap refers to the inconsistency between consumers’ attitudes and behaviours
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regarding sustainability, in which consumers acknowledge the need for a change towards
environmentally friendly consumption, yet they fail to change their own behaviours [11,63].
A possible explanation of the value–action gap could be provided by the (perceived) trade-
offs that are associated with green products. These trade-offs are higher prices, lower
quality, and reduced performance. Olson [60], for example, stated that only “dark-green”
consumers are willing to pay a price premium for green products, yet our study shows the
need for a more nuanced view on the different shades of green consumers.

In line with Hypothesis 3a–c, we found that especially biospheric values are re-
lated to all the three types of green consumer patterns that we analysed (i.e., (a) pro-
environmental purchasing intentions, (b) pro-environmental purchasing behaviour, and (c)
pro-environmental purchasing experience). When individuals state that personal values,
such as preventing pollution, respecting the earth, and protecting the environment, are
guiding principles in their lives, then they do indeed show pro-environmental purchasing
intentions, behaviour, and experience.

In conclusion, our findings suggest that altruism and egoism are virtually unrelated to
green consumer patterns. These findings seem to be in line with other pro-environmental
and sustainable segmentation studies, such as those of the United Kingdom government’s
Department for Environment, Food, and Rural Affairs (DEFRA) studies. DEFRA developed
a model of pro-environmental behaviour [64,65] that is linked to the 4E model: enable,
encourage, exemplify, and engage [53]. Here it was found that consumers can be segmented
into different clusters according to their ability to act pro-environmentally and their willing-
ness to act pro-environmentally [65]. Our study adds to these previous results by showing
the importance of personal values (and implicit beliefs) for profiling green consumers.

Hypotheses 4, 5, and 6 incorporated the interaction effects of worldview. The interac-
tion models assessed whether the degree to which consumers have a pro-environmental
worldview buffers or strengthens the relationship between personal values and green
consumer patterns.

The hypothesis concerning egoistic value orientations (Hypothesis 4a–c) was not
supported. As we did not find evidence of the direct effect of egoistic value orientations on
sustainable consumption patterns, it is not surprising that we also did not find significant
effects of the interactions. Below we discuss each group of hypotheses subsequently.

Hypothesis 5a,b was supported by our data. Our findings indicate that consumers with
a less pro-environmental worldview have a positive relationship between altruism and green
purchase behaviour, while consumers with a strong pro-environmental worldview show a
negative relationship between altruism and green purchase behaviour (Figures 2a and 3a).
This finding suggests that altruistic individuals with a pro-environmental worldview are less
inclined to pursue pro-environmental purchasing, which may be the case because they are
more inclined to stress social responsibility when making their purchase decision. In this
respect, it is useful to consider that adherence to the New Ecological Paradigm may differ
from adherence to a paradigm that places social responsibility centre stage. Recently, a
study by Klain and colleagues [66] operationalised beliefs about social responsibility, which
reflect an individual’s preferences and societal choices in relation to notions of justice,
reciprocity, care, and virtue [66]. It may be so that the relationship between altruism and
socially responsible product purchase patterns is enhanced by a belief system that reflects
this prosocial worldview. We did not find significant interactions with respect to green
purchasing intentions (Hypotheses 5c and 6c). People with implicit beliefs of nature being
capricious or fragile may think that their actions cannot make a difference. As a result, they
may score relatively low on intentions to purchase green products.

With respect to Hypothesis 6a,b, we found that having a pro-environmental worldview
strengthens the positive relationship between biospheric value orientations and green
purchase behaviour, as expected. In other words, when personal values are in line with
implicit beliefs about the environment, the effect on green purchasing patterns is intensified.
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Summing up, this pattern of results indicates that an individual’s implicit beliefs have
an important impact on the relationship between personal values and green purchasing
behaviour and experience. Hence, not all consumers are the same.

Furthermore, in our study we adopted collectivism as a control variable because
collectivists are generally believed to be concerned about the goals of the group, which
include protecting the environment [13]. Although it was no explicit object of our study, we
found support for these studies in the sense that in our sample, collectivism, indeed, was
positively and significantly related to green purchase intention and experience. Appendix B
provides an overview of all hypotheses addressed in this study.

6. Practical Implications

Our study provides insights for practitioners who seek to stimulate green consumer
behaviour. First, our study shows that green consumer patterns depend on consumers’
personal biospheric values (support for Hypothesis 3). Marketers can attempt to raise
consumers’ concern for the environment in their campaigns by stressing values such as re-
specting the earth, being in unity with nature, and protecting the environment. Our results
suggest that these strategies elicit green purchase intention, behaviour, and experience.
Furthermore, green products can be positioned in a way that they appeal to consumers
with a high sense of awareness about environmental issues. However, as consumers
are becoming more aware of the environmental and social impacts of products, overly
positioning products as green might result in greenwashing when these claims are not
valid [67].

Second, marketers should realise the impact of consumers’ implicit beliefs (i.e., world-
view (support for Hypotheses 5 and 6)) on their purchasing behaviour. Our results suggest
that pro-environmental worldview in combination with altruistic personal values has a
negative effect on green consumption patterns, while worldview in combination with
biospheric personal values is related to more green purchasing behaviour. Hence, in mar-
keting campaigns marketers can attempt to steer away from consumers’ sense of social
responsibility and instead focus on consumers’ environmental concerns. At the same
time, marketers’ efforts can be directed towards influencing consumers’ implicit beliefs
about the value of the natural world and their relationship with it. Implicit beliefs can be
changed, albeit slowly [49]. Studies have indicated that advertisers have found it profitable
to present a-stereotypical gender roles in commercials [68]. Hence, the fact that over the
last decade marketing campaigns have blurred gender roles, for example, by showing
detergent ads with males operating the washing machine, may over time influence the
implicit beliefs of young people about gender stereotypes.

7. Directions for Future Research

Our study is subject to several limitations, which give rise to future research avenues.
First, in our study we did not explicitly distinguish between categories of green products,
such as organic food, luxury, durable goods, and typologies of (ethical or sustainable)
consumer practices [11]. Liobikiene and Bernatoniene [48] suggested that purchase be-
haviour may differ between categories of green products. Furthermore, when purchasing
high-involvement products, consumers tend to put less value on performance in terms of
sustainability than they would do in the case of frequently purchased products. Future
research may want to take such nuances into account.

Second, when considering the generalisability of our findings, it should be noted
that our sample was quite homogenous, containing Polish business students. For exam-
ple, Dursun and colleagues [69] showed that specifically young consumers suffer from
denial in justifying their unsustainable production practices. Future studies should try to
replicate our model in other settings to assess whether our findings also apply to a more
differentiated population.

Third, we used multiple regression analysis and simple slope analysis to test our
model. Other studies may want to consider structural equation modelling, which could fa-
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cilitate the investigation of multiple regression models simultaneously. To this end, scholars
could use, for instance, partial least squares structural equation modeling (PLS-SEM).

Fourth, several studies have indicated that the perceived inconvenience of purchasing
green may also play a role in determining green consumer patterns (e.g., [13]). There may
be practical reasons that withhold consumers from purchasing green, such as the belief
that green products are expensive and difficult to find [70]. Future replications of our study
may want to add the perceived inconvenience of purchasing green as a control variable.
Related to this, the attitude–behaviour gap may be connected to the successive stages
(cognitive, affective, and conative) that make up consumer decision-making processes
(e.g., [71]). Cognitive, affective, and conative stages could be incorporated as controls in
future empirical analysis.

Some studies have indicated that worldviews tend to be inconsistent [72–74]. Future
research may want to address alternative belief systems, such as the one proposed by
Klain and colleagues [66], which is based on beliefs about responsibilities that humans
have towards humans, nonhumans, landscapes, and ecosystems. Related to this, a study
by Ballew and colleagues [75] found that implicit beliefs about worldview vary by polit-
ical ideology and/or party affiliation, with conservatives taking personal responsibility,
while liberals have more openness to complexity and more tolerance for ambiguity and
uncertainty. Future research may want to address whether green purchasing patterns are
influenced by the political preference of consumers.

8. Conclusions

The present study provides new insights into determinants of sustainable consump-
tion. Our results stress the positive impact of consumers’ personal biospheric values on
intentions, behaviour, and experience with buying sustainable products. Furthermore, our
results highlight the importance of worldview as a moderating factor in the relationship
between personal values and green purchasing behaviour and experience. Consumers
differ to a great extent. Their views on the world are of chief importance for the way their
personal values are related to their purchase decisions.
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Appendix A. Measures

Multiple-item scales were used to measure each of the construct variables. All mea-
sures used in this study stem from prior research and have previously demonstrated
appropriate psychometric properties. The original English items were translated into
Polish, the local language of the target respondents. Two researchers who were fluent
in both English and Polish performed backward and forward translations following the
back translation procedure recommended by Brislin [76]. Occasional missing values were
imputed using multivariate imputation by chained equation (implementing the MICE algo-
rithm as described in Van Buuren and Groothuis-Oudshoorn [77]), which is an advanced
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technique for handling missing values that draws plausible values from a distribution
specifically designed for each missing datapoint.

To assess green consumer patterns, we used several scales adopted from prior studies.
Green product purchase intention was measured with a three-item scale used in Rahimah
and colleagues [27]. The scale demonstrated good internal consistency with α = 0.91. Fol-
lowing Rahimah and colleagues [27], we also assessed green product purchase experience
with one item. Actual green purchase behaviour was measured by adopting the two-item
scale of Nguyen and colleagues [12]. All three measures employed 7-point Likert scales
ranging from 1 (completely disagree) to 7 (completely agree).

We assessed personal values with the three-dimensional scale of De Groot and
Steg [36], who based their study on the research by Schwartz [31]. The value scale consists
of 13 values that belong to three dimensions: (1) egoistic values, (2) altruistic values, and
(3) biospheric values. Respondents were requested to indicate to what extent certain values
were important “as a guiding principle in their lives” on a 9-point scale ranging from −1
(opposed to my values) and 0 (not important) to 7 (extremely important). We examined
the factor structure of the general values construct. We conducted a three-factor confir-
matory factor analysis (CFA) to examine the distinctiveness of the three-factor model. To
assess model fit, we examined the Comparative Fit Index (CFI), the Tucker-Lewis Index
(TLI), the Root Mean Square Error of Approximation (RMSEA), and the Standardized Root
Mean Square Residual (SRMR). The three-factor model showed a better model fit at T1
(χ2 = 186.074; df = 62; χ2/df = 3.00; CFI = 0.927; TLI = 0.908; RMSEA = 0.083; SRMR = 0.095)
than the one-factor solution (χ2 = 687.255; df = 65; χ2/df = 10.57; CFI = 0.632; TLI = 0.559;
RMSEA = 0.181; SRMR = 0.162). Still, the fit of the three-factor model is not optimal, which
suggests that the three subscales of the general values construct can be best conceived of
as separate variables, as was also done in the studies by Nguyen and colleagues [12] and
Lee and colleagues [2]. The subscales demonstrated good internal consistency. For egoistic
values, we found α = 0.79; for altruistic values, we found α = 0.78; and for biospheric
values, we found α = 0.80.

New Ecological Paradigm (worldview) refers to individuals’ implicit beliefs about
the impact of humanity on the quality of the environment. It was measured by using a
15-item scale ranging from 1 (completely disagree) to 5 (completely agree) from Dunlap
and colleagues [23], which is a revised version of the “New Environmental Paradigm”
scale developed by Dunlap and Van Liere [78]. The revised version was labelled the “New
Ecological Paradigm” scale [23]. This scale has been widely used to measure environmental
attitudes, beliefs, values, and worldview. It consists of five dimensions, each covering
a facet of an ecological worldview: (1) the fragility of nature’s balance; (2) the reality of
limits to growth; (3) anti-anthropocentrism; (4) human exemptionalism, referring to the
idea that humans are exempt from the constraints of nature [79]; and (5) the likelihood of
the occurrence of potentially disastrous environmental changes (i.e., an ecocrisis). Most
worldview researchers have treated the New Environmental Paradigm scale, and especially
the revised version from Dunlap and colleagues [23], as unidimensional [80], although
a few factor-analytic studies have suggested that the scale may be assessing multiple
dimensions. We conducted a CFA to examine whether our data were in line with a one-
factor or five-factor structure. In our case, the one-factor model at T1 (χ2 = 273.164; df = 90;
χ2/df = 3.03; CFI = 0.705; TLI = 0.656; RMSEA = 0.084; SRMR = 0.077) showed a very
similar fit as the five-factor solution at T1 (χ2 = 240.450; df = 80; χ2/df = 3.00; CFI = 0.742;
TLI = 0.661; RMSEA = 0.083; SRMR = 0.086). We decided to follow most studies by adopting
the one-factor model. We recoded the seven even-numbered items in the original scale
from Dunlap and colleagues [23] so that agreement indicates a pro-ecological worldview.
The internal consistency of the items was good, with α = 0.72.

We assessed several control variables as prior research suggests that the demographic
background of consumers may account for the variance in their purchasing behaviours [12].
Age was measured in years. Gender was measured as a dichotomous variable coded as
0 for male and 1 for female. Furthermore, we included collectivism as a control variable
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because prior studies (e.g., [12]) have shown that consumers’ cultural values are related
to their green purchasing attitude and behaviour. The collectivism scale ranged from 1
(completely disagree) to 7 (completely agree).

Appendix B.

Table A1. Overview of Hypotheses.

Hypothesis Number Hypotheses about Direct Effects Supported or Not Evidence

X Variable Direction of the
Relationship Y Variable

1a Consumers’ egoistic
value orientations Negative Green purchasing

intention Not supported Models 1, 2, and 3
(Table 2)

1b Consumers’ egoistic
value orientations Negative Green purchasing

behaviour Not supported Models 4, 5, and 6
(Table 2)

1c Consumers’ egoistic
value orientations Negative Green purchasing

experience Not supported Models 7, 8, and 9
(Table 2)

2a Consumers’ altruistic
value orientations Negative Green purchasing

intention Not supported Models 1, 2, and 3
(Table 2)

2b Consumers’ altruistic
value orientations Negative Green purchasing

behaviour
Supported, given
certain covariates Model 6 (Table 2)

2c Consumers’ altruistic
value orientations Negative Green purchasing

experience Supported Models 7, 8, and 9
(Table 2)

3a
Consumers’

biospheric value
orientations

Negative Green purchasing
intention Supported Models 1 and 2

(Table 2)

3b
Consumers’

biospheric value
orientations

Negative Green purchasing
behaviour Supported Models 4, 5, and 6

(Table 2)

3c
Consumers’

biospheric value
orientations

Negative Green purchasing
experience Supported Models 7, 8, and 9

(Table 2)

Hypothesis Number Hypotheses about Interaction Effects of Worldview Supported or Not Evidence

X Variable Y Variable Effect of the
Interaction

4a Consumers’ egoistic
value orientations

Green purchasing
intention Buffer Not supported Model 3 (Table 2)

4b Consumers’ egoistic
value orientations

Green purchasing
behaviour Buffer Not supported Model 6 (Table 2)

4c Consumers’ egoistic
value orientations

Green purchasing
experience Buffer Not supported Model 9 (Table 2)

5a Consumers’ altruistic
value orientations

Green purchasing
intention Enhancement Not supported Model 3 (Table 2)

5b Consumers’ altruistic
value orientations

Green purchasing
behaviour Enhancement Supported Model 6 (Table 2);

Figure 2a

5c Consumers’ altruistic
value orientations

Green purchasing
experience Enhancement Supported Model 9 (Table 2);

Figure 2b

6a
Consumers’

biospheric value
orientations

Green purchasing
intention Enhancement Not supported Model 3 (Table 2)

6b
Consumers’

biospheric value
orientations

Green purchasing
behaviour Enhancement Supported Model 6 (Table 2);

Figure 3a

6c
Consumers’

biospheric value
orientations

Green purchasing
experience Enhancement Supported Model 9 (Table 2);

Figure 3b
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