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Abstract: The research examines Generation Z’s (Gen Z’s) attitudes, behavior and awareness regard-
ing sustainability-oriented products in two European countries, located in the region of Western
Balkans, Bosnia–Herzegovina and Serbia. The research deploys generational cohort theory (GCT) and
a quantitative analysis of primary data collected through an online questionnaire among 1338 primary,
high school and university students, all belonging to Generation Z. It deploys a Confirmatory Factor
Analysis (CFA) by running both Maximum Likelihood (ML) and Markov Chain Monte Carlo (MCMC)
procedures, the latter being suitable for binary variables, which have been deployed in the study.
The results of MLCFA provide evidence that there is a statistically significant and relatively strong
relation between sustainability and circular economy attitudes (SCEA) and sustainability and circular
economy behavior (SCEB), while there is a statistically insignificant and relatively weak relation
between sustainability and circular economy behavior (SCEB) and circular economy awareness
(CEW). The results of the BCFA, which is based on MCMC procedure, are similar to the results based
on a rather commonly used MLCFA procedure. The results also confirm that Gen Z knows more
about the companies which recycle products than it does about the CE as a concept, while the vast
majority is concerned about the future of the planet and is motivated to learn more about the CE
through CE and various awareness-raising measures.

Keywords: generation Z; generational cohort; consumer behavior for sustainability; circular economy;
eco-products; eco-certification; environmental certification; sustainability-oriented behavior; attitude-
behavior gap for sustainability; Bayesian CFA; BCFA; Markov chain Monte Carlo

1. Introduction

Understanding the mutual relation between attitudes and behavior, as well as aware-
ness and behavior is crucial for extending the knowledge on how circular economy brands
can successfully create awareness and alter consumer behavior for closing the loop inside a
circular economy. In addition, including generational cohorts as a basis for the creation of
theoretical models can extend our understanding of sustainable consumption and provide
marketers with applicable theories for use in the everyday business practice of selling eco
products. Therefore, the present research extends consumer behavior theory by applying
the Generational Cohort Theory (GCT) through observing the ration Z (those born between
1995 and 2010) as the youngest generational cohort of active consumers on the market. The
goal of the research has been to examine the mutual relation between sustainability and
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circular economy attitudes and behavior and circular economy awareness of Generation Z
related to eco products.

There is an abundance of evidence that in certain market contexts, cohort membership
is a better predictor than other demographic variables (gender, education, religion), there-
fore paving the way for the application of the GCT [1–3]. However, generational cohorts
differ globally in different countries. There are similarities between U.S. and European
generational cohorts, as well as between those in China, India, South Korea and Japan [4].
This research defines the border between generations Y and Z in line with the data from
the official statistics office of the Republic of Serbia, which is roughly in line with other
sources [5,6]. It should be noted, however, that these exact years when one generational
cohort ends and another begins are not definitive and are open for debate: Generation Z
(those born from 1995 to 2010, making up 16% of the total population in the Republic of
Serbia), generation Y (those born between 1980 and 1994, making up 20.5% of the popula-
tion), generation X (born between 1965 and 1979, making up 20.5% of the population) and
baby boom Generation (born between 1945 and 1964, making up 25% of the total popula-
tion) [5]. The share of Generation Z members in the Republic of Srpska (entity in Bosnia
and Hercegovina) is 17%. Globally, as many as 2.47 billion people belong to Generation Z,
representing a considerable market force [7]. Contemporary marketers, wishing to win over
Generation Z for their high-tech products, should not only pay attention to innovativeness
as a strategic lever but also to their own credibility and consistency between words and
actions, as these values are highly ranked by Gen Z [8,9]. Moreover, according to a Global
Web Index survey (GWI, 2020), 64% of Gen Z and 63% of GenY are willing to pay more
for an “environmentally friendly” product. Generation Z values social and environmen-
tal issues highly, while during the COVID-19 pandemic, their expectations concerning
mental health and anxiety-related issues had increased significantly [10]. Furthermore,
recent reports confirm that despite the pandemic, 35% of Generation Z are interested in
the environment and sustainability as their priority, while they are increasingly inclined to
accept a healthy routine and adopt more ethical choices [4]. These previous studies point
to the need to create a better and more precise understanding of the mechanisms which
lay behind the consumer behavior of Generation Z regarding eco products. Gen Z wants
to see actionable plans and measurable progress regarding sustainability, ranging from
developing company-wide environmental policies to making smart climate-related invest-
ments [11]. However, in order to do this, companies need to understand the mechanisms
which influence the Gen Z consumer behavior related to eco products. This study therefore
examines the impact of sustainability and circular economy attitudes as well as circular
economy awareness on consumer behavior of Generation Z regarding eco products. The
created model tests the mediating role of circular economy awareness in these relationships.

Both attitudes as well as awareness are important categories for marketers trying to
alter consumer behavior [12]. While attitudes are in the domain of affective internal factors
influencing environmental behavior, awareness is shown to mediate between cognitive
and affective domains [13]. Present research extends this research by exploring the relation
between attitudes, behavior and awareness of Gen Z as a specific generational cohort.
Attitudes among consumers regarding the circular economy can vary significantly [14,15],
which is why awareness has been researched, in addition to attitudes and behavior, as
already identified important factors in environmental research. The impact of awareness of
environmental issues on behavior, especially consumer behavior, has been established in the
previous literature and supported by qualitative data [16,17]. Awareness of environmental
issues also impacts consumers in the sense that they engage in public endorsement and
recommendation behavior of environmentally sound products [18]. Consumer behavior
which is geared towards sustainability-oriented products is often correlated with the
awareness about the impact of one’s own purchasing decision on the environment [19]. In
addition, there is evidence that independently certified circular economy products both
raise awareness among the consumers, as well as provide a reference for future product
innovation and management [20].
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Previous sustainability-oriented behavior research has been based on cognitive dis-
sonance theory [21,22], where the link and occasional dissonance between environmental
attitudes and behavior seem to attract considerable attention [23,24]. The dissonant rela-
tionship between environmental attitudes and behavior has also been named an attitude-
behavior gap [25,26]. The goal of each individual is to close the discrepancy between own
attitudes and behavior by finding a good match in an attempt to keep the balance between
the two. Previous research has identified a gap in our understanding of how do differing
experiences, perceptions, awareness and moral responsibility affect pro-environmental
behavior, extending the understanding of sustainability-oriented behavior beyond the
attitude-behavior nexus [27]. The present study seeks to move this discussion forward
and therefore aims at identifying, contextualizing and measuring attitudes, behavior and
awareness regarding eco products and their mutual interrelations, thereby examining the
following research hypotheses:

Hypothesis 1 (H1A): There is a statistically significant correlation between Sustainability and
circular economy attitudes (SCEA) and Sustainability and circular economy Behavior (SCEB).

Hypothesis 2 (H2A): There is a statistically significant correlation between Sustainability and
circular economy attitudes (SCEA) and Circular economy awareness (CEW).

Hypothesis 3 (H3A): There is a statistically significant correlation between Sustainability and
circular economy behavior (SCEB) and Circular economy awareness (CEW).

These three research hypotheses are better contextualized in more detail in the litera-
ture in Section 2.1. and summarized in the research question (RQ) 1. The three hypotheses
are presented as an alternative hypothesis, while the null hypothesis has not been presented
for the sake of conciseness.

2. Literature Review
2.1. Eco-Products: Definitions and Examples of Products for Sustainability and Circular Economy

Eco-products are characterized by the integration of environmental considerations
into the process of product development- from ideation to distribution to purchase and end-
of-life [28]. Newer approaches to eco-product design emphasize cradle-to-cradle design
and circular economy approach [29]. Some examples include the use of biodegradable
plastics [30] as well as biodegradable composite materials [31], which are still to be scaled
from laboratory pilot studies to widespread usage on the way to truly circular economy.
Some other examples include LED lighting solutions for efficient electricity use [32], efficient
jeans production (less water usage by water recycling, eco-friendly dies) and recycling as
well as repair service possibilities [33]. Food products that use by-products of previous
production processes are also another example, e.g., using grain, which is a by-product
from beer-brewing process for the production of functional batters [34].

2.2. Generation Z as an Upcoming Consumer Force and Its Place within the Sustainable Development

Generation Z is shown to be more open-minded and culturally aware than the other,
older generational cohorts, as a result of its constant online presence as a digital native and
growing up in the VUCA world [10,11]. An international study of Generation Z noted that
this cohort is more involved in different types of activism—Gen Z is tuned for voluntarism
and activism, cares about improving the world and actively chooses brands that work to
make the world a better place [35,36]. Therefore, brands that emphasize health and well-
being could prevail among new generation consumers in times of pandemics. Generation
Z is constantly active in the online space by sharing, co-creating, reading, checking, com-
paring, analyzing and evaluating options, information and ideas in order to ensure they are
making the most out of the whole daily experience [36–38]. Keeping these findings in mind,
market-oriented companies need to adapt to new generations of consumers by adapting
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their activities to the principles of joint value creation of all participants (co-creation) inside
a sustainable business concept. Previous literature does not provide enough evidence on
the best way to communicate with Generation Z, especially regarding eco-products. For
example, what is the relation between attitudes, awareness and consumer behavior regard-
ing eco products? A better understanding of the relation between these three variables can
provide solid grounds for designing attractive marketing strategies, which are designed to
communicate effectively with Generation Z. This is important, as there is a lack of research
pertaining directly to Generation Z, as it is the youngest generational cohort today on
the market. Generation Z is a very diverse cohort in terms of demographic and personal
interests. They are exposed to wide range of cultural perspectives and being unique and
different is important characteristic for them [35]. Although the pursuit of uniqueness is
a distinctly adolescent characteristic which is developmental stage of most members of
Generation Z, some characteristics are clearly distinct compared to other generations. They
value health, well-being and sustainability but at the same time have more pragmatic and
cautious attitude to money compared to millennials. Previous research confirms that value
consciousness and convenience are the dominant shopping orientations that drive Gen Z
consumers, especially in online shopping [39–41], as well as accessibility and eco-friendly
packaging [42–44]. However, there are also opposing findings, stating that the packag-
ing as well as its recyclability play a rather marginal role in Generation Z’s purchasing
behavior regarding groceries such as milk [45]. In order to better understand shopping
decisions regarding eco products of Generation Z, the following research question (RQ)
was proposed:

RQ1: How are Gen Z’s attitudes, awareness and behavior regarding eco-products mutu-
ally related?

2.3. Sustainability and Circular Economy Attitudes as a Predictor of Environmentally Significant
Behavior in Gen Z

Generation Z’s views of the circular economy efforts of fast fashion brands vary from
positive (it creates value) to negative (hypocritical) to indifferent (not relevant) [46]. This
demonstrated that Generation Z’s attitudes are not necessarily coherent within the cohort
but differing and often conflicting views exist within the generational cohort. Research on
Generation Z attitudes towards the circular economy demonstrates that there are consider-
able differences between Generation Z cohorts across different countries and educational
systems. For example, research in Romania has confirmed that the circular economy
attitudes of Generation Z are statistically significantly lower than that of Generation X
members: both regarding waste separation as well as recycling in general. [47]. In this
sense, Generation Z is in need of further awareness-raising and education measures in
order to engage them with circular economy. In other countries, the research of Genera-
tion Z students has found that they have more positive circular economy attitudes and
behaviors than other age groups [48]. These contradicting results call for more international
comparative research regarding Generation Z awareness and attitudes but also point to the
need to create theoretical models that can function and be applied in different types of social
contexts. Previous research posits that attitudes impact the awareness as well as behavior,
where attitudes are an internal factor of ecological behavior and a standard element in
the theory of planned behavior [48–50] in order to understand better the phenomenon of
sustainability and circular economy attitudes, the following research question was drafted:

RQ2: To what degree are single observable variables of Gen Z’s sustainability and circular
economy attitudes (SCEA) relevant for the SCEA as a latent construct?

2.4. Sustainability and Circular Economy-Oriented Behavior in Different Generational Cohorts

The link between attitudes and behavior in sustainable consumption has been re-
searched from a wide range of perspectives and in a wide range of industries; however,
research in tourism and food industries appears to attract significant attention [34,51–54].



Sustainability 2022, 14, 2727 5 of 16

In addition, a significant portion of literature deals with the aforementioned phenomena
from a generational cohort perspective. For example, regarding Generation Z, the following
predictors of environmentally significant behavior have been researched in the literature:
environmental and circular economy knowledge, skills, attitudes and values [55–58]. Re-
garding the baby boomer generation, they have an attitudinal tendency to expect that
environmental issues are of relevance for younger, future-oriented generations and not
for themselves, which is in contrast with the members of the younger, Generation Z, who
expect environmental and sustainability issues to be addressed by organizations and the
whole of society on an ongoing basis [36,59]. The present research builds on the notion
that attitudes and behavior differ between generations [60], thereby selecting a context
of the single most under-researched generation (Generation Z) as a research context for
understanding sustainability- and circular economy-oriented behavior. Therefore, the
following hypothesis was put forward:

RQ3 : To what degree are single observable variables of Gen Z’s sustainability and circular
economy behavior (SCEB) relevant for the SCEB as a latent construct?

2.5. Generation Z’s Awareness of Circular Economy Challenges and Issues

Previous research on sustainability awareness of Generation Z has not yielded con-
sequent and unambiguous results. Some critical research streams question the role of
Generation Z as supposed sustainability revolutionaries, as they have been shown to be the
generation least aware of the problem of over-tourism in tourist destinations, compared to
generations X and Y [61]. Moreover, Generation Z females have been identified as being
the least environmentally conscious group among Generation X and Generation Z [62].
Previous research has confirmed that environmental awareness alone does not lead to pro-
environmental behavior in all situations but also that other predictors can come into play,
as consumer behavior is a complex phenomenon. For example, it has been demonstrated
that environmental awareness leads to energy savings in households only for actions and
behaviors which do not incur additional costs, e.g., lowering the temperature in the house
while absent [63]. This means that price sensitivity is sometimes more important than
awareness of certain sustainability issues.

The research on Generation Z’s environmental awareness has provided segmentation
of the American Generation Z regarding sustainable food [64]. While these results are
important as a practice-oriented study, little is known on the role of circular economy
awareness and its relation to consumer behavior regarding eco-products among Generation
Z. There is evidence that, because Generation Z is being educated in school about circular
economy issues, they also notice the lack of awareness, concern and change on this issues
in the consumer markets where they are active [65]. However, a lack of understanding and
awareness of the waste management process has also been identified to be the major reason
for not engaging in customer behavior in line with circular economy principles among
Generation Z [48]. Having in mind the often-stated lack of awareness of circular economy,
the hypothesis regarding the circular economy awareness construct has been posed below.

RQ4 : To what degree are single observable variables of Gen Z’s circular economy aware-
ness (CEW) relevant for the CEW as a latent construct?

3. Methodology

The current study aims at uncovering how Gen Z’s attitudes, behavior and awareness
for sustainability and circular economy are mutually related as well as what are deter-
minants of Gen Z’s sustainability and circular economy attitudes and behavior, as well
as determinants of their circular economy awareness. The study deploys a quantitative
method of data analysis in order to tackle the four research questions, which have been
proposed in the literature review section. Software packages SPSS v26 [66] and AMOS
v24 [67] were deployed for the building of the database and data processing as well as for
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conducting descriptive statistics analysis and Confirmatory Factor Analysis. The research
deployed Confirmatory Factor Analysis with both Maximum Likelihood (ML), a frequentist
approach, as well as Markov Chain Monte Carlo (MCMC), a Bayesian approach. The use
of MCMC, the Bayesian approach was necessitated by the structure of the data, where a
majority of the manifest variables were binary (2-point scale) or ordinal (3-point scale),
making ML analysis not reliable. The decision to design variables as binary was made in
order to facilitate data collection among Gen Z and thereby enhancing the sample size, as
well as the reliability of the data.

3.1. Data Collection and Study Sample

The study is based on data collected through an online survey from 1 February 2021
to 16 February 2021 with an aim of exploring awareness, attitudes and behavior in the
domain of sustainability and circular economy. The link to the respondent-completed
online questionnaire programmed in Google Forms was distributed to students by their
professors through different media. The professors who distributed the questionnaire
were all part of the author’s and co-authors’ professional networks. There were students
from 2 primary schools, 3 secondary schools and 4 higher education schools in Serbia and
6 primary schools, 3 secondary schools and 2 higher education schools in the Republic of
Srpska entity in Bosnia and Herzegovina. The study sample has included 1338 primary,
high-school and university students from the Republic of Serbia (N = 872) and the Republic
of Srpska (Bosnia and Herzegovina) (N = 466) who belong to Generation Z (youth born
between 1995 and 2010). The sample consisted predominantly of females (61%) between 11
and 26 years old and attending primary school (33%), high school (27%) or faculty (40%).
Table 1 shows the demographic profile of the sample. Having in mind the aforementioned
sampling and questionnaire solicitation method (referral by professors to their students),
there were no issues with low response rates, as is often the case in postal or mail solicited
surveys. The goal has been to obtain an absolute number of more than 1000 responses, in
order to ensure sample validity, as proposed previously by Veal et. al [68].

Table 1. Sample profile.

Variable Category Percentage

Gender
Male 39%

Female 61%
Age

12–14 30%
15–18 30%
18–25 40%

Education
Elementary 33%
High school 27%

Faculty 40%
Country (territory)

Bosnia and Herzegovina (Rep. of Srpska) 35%
Republic of Serbia 65%

3.2. Measures

For the purpose of the current study, three constructs were analyzed: Sustainability
and circular economy attitudes (SCEA) and Sustainability and circular economy behavior
(SCEB) and Circular economy awareness (CEW). Sustainability and circular economy
attitudes were measured through importance attached to the fact that certain companies
take care about sustainability (3-point scale), openness to the education about the circular
economy (2-point scale), as well as the presence of worry about the future of the planet
(2-point scale). Sustainability and circular economy behavior were measured by asking
students if they aspire to buy eco-labeled products (3-point scale), their willingness to pay



Sustainability 2022, 14, 2727 7 of 16

more for eco products (3-point scale) and readiness to share experience about eco products
on social media (3-point scale). In measuring Circular economy awareness, students were
asked if they are aware of companies that recycle products (2-point scale) and whether they
know what circular economy is (2-point scale). Questions for all three constructs are shown
in Table 2 below.

Table 2. Constructs and list of tested items.

Sustainability and Circular Economy Attitudes (SCEA)

• SCEA 1: Is it important to you that the companies whose products you buy take care of you
both as consumers as well as to take care of sustainability?

• SCEA 2: Would you like to be more informed about the circular economy and its importance
both through education as well as through various campaigns?

• SCEA 3: Are you worried about the future of the planet?

Sustainability and circular economy behavior (SCEB)

• SCEB 1: Do you aspire to buy eco-labeled products?

• SCEB 2: Are you willing to pay more for eco products?

• SCEB 3: Do you share experiences about eco products on social media?

Circular economy awareness (CEW)

• CEW 1: Have you heard of some companies taking back their used products for recycling
and re-inserting them into the production process?

• CEW 2: Do you know what a circular economy is?

4. Results

In order to examine the mediating role of circular economy awareness in the impact
of sustainability and circular economy attitudes on Gen Z’s consumer behavior regarding
eco products, we conducted the structural equation model analysis. The latent variables
were tested for convergence validity and the structural equation model was tested for
discriminant validity. Both tests confirmed the validity of the model.

4.1. Measurement Model and Descriptive Statistics

The univariate normality of data was examined using the Shapiro–Wilk test, which
indicated a violation of normal distribution assumption (see Table 3). Additionally, Table 3
contains the means and standard deviations of all measures using the posterior values
obtained from the Bayesian estimation.

Table 3. Shapiro–Wilk normality test and Psychometric properties.

N
Test of Normality

SW Test
(Statistic)

Minimum Maximum Average Std.
Deviation

CEW1 1338 0.368 ** 0.39 0.51 0.46 0.01
CEW2 1338 0.462 ** 0.21 0.32 0.27 0.01
SCEA1 1338 0.508 ** 1.59 1.76 1.68 0.02
SCEA2 1338 0.483 ** 0.73 0.83 0.78 0.01
SCEA3 1338 0.529 ** 0.86 0.93 0.90 0.01
SCEB1 1338 0.378 ** 0.85 0.98 0.91 0.01
SCEB2 1338 0.328 ** 1.03 1.16 1.10 0.02
SCEB3 1338 0.448 ** 0.25 0.37 0.31 0.02

** denotes significance at p < 0.01.

For the purpose of testing discriminant analysis of the measurement model, the square
root of the AVE and heterotrait–monotrait (HTMT) ratio of correlations were analyzed. The
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square roots of the AVE estimate for awareness were greater than the correlation with all
other constructs, which confirmed discriminant validity for this construct. On the other
hand, attitudes and behavior did not confirm discriminant validity based on this measure.
Table 4 presents the correlation among the constructs and the square root of the AVEs.
Additionally, discriminant validity was assessed based on the multitrait–multimethod
matrix: the heterotrait–monotrait (HTMT) ratio of correlations. If the values are lower than
the HTMT value of 0.85, discriminant validity can be confirmed. As shown in Table 4, all
values are below 0.85.

Table 4. Discriminant validity: correlations, the square roots of AVEs and Heterotrait–Monotrait
(HTMT) Ratio of Correlations.

CEW SCEA CEB

CEW 0.56 a 0.40 c 0.41 c

SCEA 0.30 b 0.60 a 0.79 c

SCEB 0.30 b 0.79 b 0.70 a

“a” denotes the square root of average variance extracted; “b” denotes the correlations between the constructs.;
“c” denotes the heterotrait–monotrait values.

4.2. Maximum Likelihood Confirmatory Factor Analysis (MLCFA), a Frequentist Approach

In the next step, a Maximum likelihood First-order factor analysis was deployed in
order to determine the relationship between CEW, SCEA and SCEB, as well as the greatest
contributors among manifest variables, for each latent dimension. The specified model is
presented in Figure 1.

Figure 1. The first order factor model with specified correlations and standardized regression
coefficients.

The fit of the model was tested with the following parameters: chi-square statistic (χ2),
CFI, NFI, TLI, and RMSEA. The value of the chi-square statistic (χ2), with 17 degrees of
freedom (d.f.) is χ2 = 42.955, with a significance value of p = 0.000 and a ratio χ2/d.f. = 2.527.
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Since the chi-square test should have values that are lesser than 5, we can conclude that the
model fit is at a satisfactory level. This finding was additionally confirmed with parameter
RMSEA that has a value less than 0.5 and CFI, NFI and TLI that have values higher than
0.9 (RMSEA = 0.034, CFI = 0.960, NFI = 0.938, TLI = 0.916). Taking all parameters into
consideration, it can be confirmed that the tested SEM model is on a satisfactory level.

The only significant positive correlation is between SCEA and SCEB (r = 0.79, p = 0.00).
On the other hand, CEW and SCEB (r = 0.30, p = 0.07) and SCEA and CEW (r = 0.30, p = 0.08)
are not significantly associated. Correlations between factors are represented in Table 5.
Based on these results, Hypothesis H1A, that there is a statistically significant correlation
between Sustainability and circular economy attitudes (SCEA) and Sustainability and
circular economy behavior (SCEB), was accepted. On the other hand, Hypothesis H2A was
rejected and instead, H20 Hypothesis was accepted—that there is no statistically significant
correlation between Sustainability and circular economy attitudes (SCEA) and Circular
economy awareness (CEW). Based on the above results, Hypothesis H3A was rejected
and a null hypothesis was accepted instead (H30)—that there is no statistically significant
correlation between Sustainability and circular economy behavior (SCEB) and Circular
economy awareness (CEW).

Table 5. Correlations of the first-order factor model, are presented in Figure 1.

Unstandardizes
Estimate

Standardized
Estimate

Approximate
Standard Error

Critical
Ratio p

SCEA <–> SCEB 0.078 0.787 0.010 7.996 0.001
SCEA <–> CEW 0.008 0.298 0.005 1.791 0.08
CEW <–> SCEB 0.011 0.304 0.006 1.784 0.07

When it comes to the determinants of tested constructs, almost all manifest variables
were significantly contributing to the explanation of its latent dimensions. The standardized
regression coefficients of the model are shown in Table 6. CEW 2 has higher loading on the
CEW (b = 0.97) compared to CEW 1 (b = 0.20) but borders on being significant. SCEA 1 is
the highest saturated manifest variable on SCEA (b = 0.39), followed by SCEA 2 (b = 0.34),
SCEA 3 (b = 32). Finally, SCEB 1 has the highest loading on SCEB (b = 0.66), followed by
SCEB 2 (b = 0.53) and SCEB 3 (b = 0.44).

Table 6. Regression weights of the latent dimensions.

Unstandardized
Estimate

Standardized
Estimate

Approximate
Standard Error

Critical
Ratio p

CEW 1 <– CEW 1.000 0.201
CEW 2 <– CEW 4.281 0.968 2.328 1.839 0.06
SCEA 1 <– SCEA 1.000 0.390
SCEA 2 <– SCEA 0.487 0.336 0.076 6.368 0.00
SCEA 3 <– SCEA 0.345 0.320 0.055 6.271 0.00
SCEB 1 <– SCEB 1.000 0.655
SCEB 2 <– SCEB 0.923 0.531 0.083 11.170 0.00
SCEB 3 <– SCEB 0.714 0.436 0.069 10.305 0.00

4.3. Markov Chain Monte Carlo Confirmatory Factor Analysis (MCMC CFA), a Bayesian Approach

Keeping in mind that tested constructs consist of three-point scale and two-point
scale ordinal measures, and a violation of normal distribution assumption was detected,
a Bayesian estimation procedure was conducted in order to validate the first-order factor
model. The results were based on 62,500 samples collected after 500 burn-in samples, for
a total of 63,000 samples after the thinning process. The posterior predictive value of the
model was 0.50, indicating that the model has a good fit. Additionally, the potential scale
reduction (PSR) was 1.0010 indicating that convergence was achieved.
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As shown in Table 7, all direct effects on latent dimensions (awareness, attitudes and
behavior) are positive and significant, with regression coefficients that are almost identical
to unstandardized estimates in the first-order factor model (see Table 6). In addition,
graphical representation of the posterior distribution verifies positive direct effects (see
Figure 2). Furthermore, a positive correlation between SCEA and SCEB was also confirmed.
Similar to CFA, the Bayesian estimation did not register a correlation between SCEB and
CEW, nor between SCEA and CEW.

Table 7. Summary of Direct Relationship and Correlation.

Mean S.E. S.D. 95% Lower
Bund

95% Upper
Bund Min Max

CEW 2 <– CEW 3.637 0.07 1.54 1.691 7.674 1.101 13.596

SCEA 2 <– SCEA 0.487 0 0.078 0.349 0.655 0.22 0.953

SCEA 3 <– SCEA 0.346 0 0.056 0.246 0.466 0.15 0.679

SCEB 2 <– SCEB 0.926 0 0.084 0.77 1.1 0.618 1.347

SCEB 3 <– SCEB 0.714 0 0.07 0.582 0.858 0.441 1.145

SCEA <–> SCEB 0.078 0 0.01 0.06 0.10 0.04 0.124

SCEA <–> CEW 0.011 0 0.004 0.00 0.02 0.001 0.033

CEW <–> SCEB 0.014 0 0.005 0.01 0.03 0.002 0.038

Figure 2. Posterior distribution.

5. Discussion
5.1. Theoretical Implications

The previous research confirmed that education on current issues of circular economy
is needed for Generation Z to become aware of the most important circular concepts as
consumers, which in turn would enable them to be the agents of future change towards a
circular society [65]. The present research results do not confirm these findings in part due
to the explorative nature of the research, but this also opens up a new avenue for future
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research on moderating the role of awareness in the relationship between attitudes and
behavior. The results of the study confirm previous findings that there is no significant
relation between knowledge or concern regarding environmental issues and readiness for
paying extra for carbon-friendly products [69]. Present results demonstrate that there is a
significant relation between attitudes and behavior, while there is no significant relation
between awareness and attitudes nor between awareness and behavior. The contribution of
the study mainly relates to the deployment of two-point and three-point scales for enhanced
usability and feedback from the respondents, which then necessitated the deployment of
Bayesian, MCMC CFA. The deployment of MCMC CFA is a novelty in this field of research
and has rarely been used before.

Contrary to the previous research, where Generation Z has been segmented regarding
price sensitivity and convenience (extrinsic eco-product cues) as well as attitudes and
awareness of the health benefits in relation to eco-food products [64], the present research
does not deal with price sensitivity and convenience as extrinsic cues but focuses instead
only on attitudes and awareness in relation to the eco-products, as well as concrete behav-
iors of Generation Z. It has been deemed that these two extrinsic cues (price sensitivity
and convenience) are more directed towards the operationalization of concrete marketing
strategy, rather than contributing to the body of scholarly research in the field of sustainable
consumption.

Sustainability attitudes have previously been researched from the perspective of
dichotomies: positive and negative environmental attitudes and how they impact environ-
mental and non-environmental travel priorities [59]. However, the present research does
not differentiate between these two types of attitudes but expends this research by including
awareness as an additional construct. Several studies in the field of eco products and brands
deal with the attitude–behavior link by examining the greenwashing phenomena, which
is to be observed in certain brands where the communicated values do not translate to
real sustainability-oriented value creation [70,71]. However, we posit here that the concept
of awareness needs to be included in future studies on greenwashing, as attitudes and
behavior alone cannot provide a satisfactory explanation of the greenwashing effect, while
awareness of certain issues seems much more suitable for this purpose. Greenwashing as
a phenomenon actually rests on the fact that consumers are aware of what value a green
product should provide and are additionally aware that certain products do not fulfill these
requirements although being advertised as such.

It appears that an abundance of education-related literature on environmental attitudes
and awareness examines in detail the impact of knowledge and education regarding envi-
ronmental issues on both school children’s attitudes as well as awareness [72–74]. However,
there is a paucity of educational research that includes behavior (e.g., consumer behavior)
as the most important construct for researching education-related phenomena [75]. The
present research seeks to start a fruitful bridge between educational research which deals
with environmental knowledge and attitudes on one side and marketing and management
research dealing with attitudes and consumer behavior.

The previous research on sustainable consumption has established the direct link
between sustainability-oriented attitudes and sustainability-oriented behavior [71,76]. Fur-
ther studies have also established the link between the awareness of environmental labels
and consumer behavior by deploying chi-squared independence criterion and correlation
analysis [77]. The present study contributes to this stream of literature by providing further
evidence on the link between sustainability-oriented attitudes and sustainability-oriented
behavior, while the link between awareness of environmental issues and behavior could
not be confirmed.

5.2. Practical Implications

There are useful practical approaches in the literature regarding the media and for-
mats, such as social media influencers, which Generation Z follows, which can be used
for promoting circular economy [78]. Influencers can both increase awareness among
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Generation Z but can probably also influence directly Generation Z’s attitudes. The results
of the study regarding the importance of awareness of circular economy issues however do
not confirm the practical importance of awareness-raising for consumer behavior. Further
research should therefore better explain how important influencers in social media actually
are in the consumer behavior of Generation Z, both regarding the impact on their attitudes
as well as awareness.

Understanding the connection between consumer attitudes, awareness and behavior
are very important in a sustainable and circular economy, as public policies in these areas
often rely on the notion that increasing consumer awareness about sustainable products will
lead to a change in consumer behavior [79,80]. The present study addresses this important
research area by providing an explorative analysis of consumer behavior of Generation Z
regarding eco-products, which is explained by their sustainability and circular economy
attitudes and circular economy awareness. The present study also seeks to provide a
sound scientific grounding on which to build future public communication policies in
the field of sustainability. Marketing managers should track Generation Z’s attitudes
regarding sustainability and circular economy issues in order to be able to predict and
explain their behavior in relation to green products. The design of informational campaigns
as well as education programs should involve primarily attitudinal components and less
awareness-related components.

5.3. Limitations and Future Research Directions

Respondents are shown to overstate their circular economy and sustainability-oriented
concern when no actual commitment is expected from them [81]. Therefore, the part of
the results related to attitudes should be interpreted with caution. The wording of the
items SCEA 1, SCEA 2, SCEB 1 and SCEB 2 was to a certain degree leading, not stating the
opposite side of the argument, which could have affected the validity of the answers. The
items SCEA 1 and SCEA 2 have both been double-barreled items, asking participants more
than one thing at once, not allowing for a separate answer to each one of the two topics
the question deals with. This could potentially lead to an inaccurate measurement of the
attitudes in question.

The research is focused on the circular economy awareness, sustainability and circular
economy attitudes and sustainability and circular economy behavior of generation Z.
Therefore, the results of the research cannot be translated to other generational cohorts
without conducting new research. This makes any systemic change in consumption patterns
based on these results impossible without further research. In addition, other behavior-
related constructs were not been taken into account, which limits the transferability of
results to other research communities. Other behavior-related constructs, used in previous
research, are perceived value, social norms, perceived availability, perceived effectiveness,
perceived behavioral control [82,83], all of which can be used to expand the present research
in the future studies.

The direct impact of sustainability-oriented knowledge on sustainability-oriented
attitudes has been established in the previous literature, as well as the impact of education
on environmental awareness [73,74]. Therefore, future research should expand the present
research and include sustainability-oriented knowledge and education as latent constructs
which are related to sustainability-oriented attitudes and awareness. The research should
also enable policymakers and educators to support the future generations of decision-
makers to make a sound decision in terms of circular economy ethics, both in terms of
social policies as well as on the consumer’s level, by developing innovative educational
campaigns targeting attitudes of the students.

6. Conclusions

The research results demonstrate the significance of the link between attitudes and
behavior regarding eco products which are oriented towards both sustainability as well
as the circular economy. However, it falls short at confirming the importance of the link
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between attitudes and awareness and behavior and awareness. Future studies should
therefore examine in more detail other relevant variables, e.g., from the theory of planned
behavior: attitudes towards behavior and subjective norms which influence intention, with
perceived behavioral control acting as a moderating variable, with intention having a direct
influence on behavior [84].

The present research makes a twofold contribution to the academic discussion in the
previous literature. Firstly, it contributes to the research on the generational cohorts and
generational cohort theory for sustainability by presenting the relation between Generation
Z’s consumer behavior related to eco products, sustainability and circular economy atti-
tudes and circular economy awareness. Secondly, it presents a precise model of interaction
between consumer attitudes, consumer awareness and consumer behavior for sustain-
ability and circular economy, as a contribution to the sustainable consumption literature.
By offering a new perspective on these two emerging research streams, the research also
tries to position both Generation Z’s consumer behavior regarding eco-products as well as
the circular economy in the wider literature on attitudes–behavior gap for sustainability
and sustainable consumption. The research results confirm that there is a statistically
significant correlation between Sustainability and circular economy attitudes (SCEA) and
Sustainability and circular economy behavior (SCEB). The results also confirm that there is
no statistically significant correlation between Sustainability and circular economy attitudes
(SCEA) and Circular economy awareness (CEW), nor between Sustainability and circular
economy behavior (SCEB) and Circular economy awareness (CEW).

The results demonstrate that future efforts regarding degrowth and the reduction
of overconsumption need to take into account the mechanisms underlying sustainable
consumption (e.g., attitudes) in order to communicate with the consumers in a more
efficient and effective way. One way to do this is to have a differentiated sustainable
consumption communication strategy for different generational cohorts, as well as for
different types of attitudes.

Keeping in mind that the Agenda 2030, adopted by the General Assembly of the
UN [85], calls for raising awareness on sustainable development goals in Goals 12.8 and
13.3, it is of utmost importance for the theory and practice of sustainable development
that the precise impact of attitudes and awareness on consumer behavior be understood.
The article offers a contribution to the theory of sustainable consumption but also offers a
sound underpinning for future practice-oriented marketing strategies of eco-products.

Circular economy is an important and emerging field in research and education for
sustainability. Students need to be able to translate sustainable development principles in
their everyday personal and professional activities, both as individuals as well as in groups.
Keeping in mind the need for educating Generation Z on circular economy issues [47],
the model presented in this research should also sensitize present educators and decision-
makers that the provision of knowledge and competencies in relation to sustainability and
the circular economy does not directly lead to a behavioral change in students, but attitudes
and awareness play an important role in this process. In other words, the provision of
competencies and knowledge regarding sustainability and circular economy on the part of
the education system needs to be internalized in Generation Z as both Gen Z’s individuals
as well Gen Z’s group attitudes in order for them to have an impact on the whole generation
and the future society.
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