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Abstract

As the global context for sustainable actions increases continuously, understanding the
psychological and demographic factors that influence green purchase intention (GPI) is
vital for promoting sustainable consumer behavior. This study addresses the gap in the
literature regarding how age affects sustainability consciousness (SC) and then influences
GPI. The study employs a multidimensional construct measuring perception of people’s
attitudes, knowledge, and behavior with respect to the economic, social, and environmental
domain. The purpose of the study was to examine the direct and indirect effects of age on
GPI through the mediators of sustainability knowledge (SKNOW), sustainability attitude
(SATT), and sustainable behavior (SBEH). A serial mediation model (Model 6) developed by
Hayes was applied using the PROCESS macro in SPSS version 26. Data were collected from
a general adult population with purchasing power who independently make purchasing
decisions in their household from Varazdin County, located in the northern part of the
Republic of Croatia, representing different age groups and analyzed to test the hypothesis.
In total 323 respondents participated. Results revealed that age had no direct effect on GPI,
but significant indirect effects were found through the serial mediation. Specifically, the
older groups showed stronger sustainability behavior, which significantly predicted GPI.
The findings support the multidimensional structure of SC and highlight the importance of
educational and behavioral strategies in promoting sustainable consumption, particularly
tailored to specific age groups. This research contributes to sustainability and consumer
behavior literature by demonstrating how age influences green purchase intention through
serial mediation pathways.

Keywords: sustainability consciousness; age; sustainability knowingness; sustainability
attitude; sustainable behavior; green purchase intention; serial mediation model

1. Introduction
Recent research by Deloitte reveals that consumers are increasingly adopting sustain-

able habits. Data show [1] that the shift towards more sustainable consumer behavior is
limited by accessibility and affordability. Also, the business sector has entered a serious
new phase focusing on sustainable business in order to address the challenges of envi-
ronmental pollution, climate change, and social issues, which is seen in the increase in
reporting about their sustainability. In this context, the concept of green purchase intention
plays a significant part in sustainability behavior since it refers to a person’s likelihood
to choose environmentally friendly products [2]. In terms of generations, younger and
older individuals may be concerned about sustainability, but their behaviors often differ
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due to established habits or distinct life experiences. Understanding how age influences
sustainability consciousness helps in tailoring strategies to promote sustainable behaviors
across all age groups.

Despite the growing interest in the area of sustainability research, a research gap lies
in the understanding of how sustainability consciousness translates into green purchase
intention from the perspective of a person’s age. Evidence from the literature shows diverse
results on the impact of age on sustainability [3]. There are studies that examine consumer
demographics (age, gender, educational level, etc.) impacting green purchase intention.
Most of the mediators in this relation that have been analyzed are through green purchase
attitude [4], environmental awareness and health consciousness [5], or control variables
in the study analyzing green marketing strategies [6]. Ref. [7] examined the effect of
gender on student sustainability consciousness. Further, Ref. [8] investigated the impact of
demographic factors on tourists’ sustainability consciousness and awareness of sustainable
tourism on purchasing behavior.

However, there are no studies examining how and why age affects green purchase
intention through the serial mediation effect. The limited number of studies directly examin-
ing how and why age affects green purchase intention through sustainability consciousness
can be explained by the fact that most previous research on sustainable consumption has
tended to treat age as a control variable rather than as an independent variable worthy
of deeper theoretical exploration. Also, the mechanisms through which age influences
sustainability and behavior are underexplored or have been focused on one mediator.
Understanding how age influences consumer attitudes and decision making regarding
sustainability is crucial for managers who create strategies for different market segments,
which may include different consumer preferences due to age differences. Therefore, the
paper examines how age influences a person’s awareness of sustainability issues. It also
explores whether greater knowledge about sustainability leads to a positive attitude toward
green products, potentially making them more favorable toward green choices. A positive
attitude toward sustainability leads to more environmental behaviors, like green practice
support. Finally, these behaviors strengthen the intention to purchase environmentally
friendly products or services.

The goal of the research is to analyze the effect of age on green purchase intention by
using the serial mediation model to understand the process through which an indepen-
dent variable (age) influences a dependent variable (green purchase intention) through
mediating variables that work in a sequence.

2. Sustainability Consciousness and the Role of Age
In recent years, sustainability gained significant attention at the political, legal, and

economic levels of EU countries and beyond. To live and act sustainably, it is essential
for everyone to develop a consciousness around sustainability. Consequently, influenc-
ing people’s participation and their impact on sustainability is crucial for achieving the
sustainable development of society as a whole. Creating awareness about sustainability
is vital, and it is necessary to educate all stakeholders on the very concept of sustainable
development. The concept of sustainability consciousness (SC) examines the impact of
people’s knowledge, attitudes, and behaviors on sustainable development. This concept
has been tested and developed by [9]. The primary goal of sustainability consciousness (SC)
is to promote the sustainable growth and development of the entire society by enhancing
awareness of the global sustainability objectives through changes in people’s knowledge,
attitudes, and behaviors, thereby enabling individuals to act and live sustainably. UNESCO
defined and established the term education for sustainable development (ESD), stating
that “ESD empowers people with the knowledge, skills, values, attitudes, and behaviors
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to live in a way that is good for the environment, economy, and society. It encourages
people to make smart, responsible choices that help create a better future for everyone” [10].
ESD is an SDG, i.e., an indicator which “measures how well global citizenship educa-
tion and ESD are integrated into national education policies, curricula, teacher education,
and student assessments” [11]. Thus, sustainability conscientiousness is closely related
to ESD. Recent research increasingly focuses on understanding the concept of sustain-
ability consciousness (SC) and how it can be achieved. This research also examines the
impact of sustainability attitudes, knowledge, and behaviors on the pursuit of sustainable
development within society.

By examining the concept of sustainability awareness, authors [12] explored the eco-
logical, economic, and social dimensions of sustainable development. They highlighted
sustainability consciousness as a combination of knowledge, attitude, and behavior concern-
ing sustainability. Furthermore, a study [13] demonstrates that sustainability knowledge
and attitudes significantly influence sustainability-related behaviors, with sustainability
attitudes having a more pronounced impact.

A survey conducted on tourists proves that awareness of sustainability plays a key
role in shaping their behavior, particularly regarding the desire and need to buy green
products. This, in turn, influences their ecological attitudes and behaviors [14].

The sustainability consciousness (SC) construct was developed and operationalized
by [9] and the definition of the SC construct relates to the situation where people are
aware of the sustainability phenomena. Authors created a multidimensional construct, i.e.,
questionnaire, that gathers information about people’s attitudes, knowledge, and behavior
in the economic, social, and environmental area [9].

The role of age in sustainability consciousness is important as different age groups
may exhibit different sustainable behaviors and decisions. Research indicates a positive
correlation between age groups and a green attitude, specifically in terms of sustainability
consciousness related to green purchasing intentions. For example, Generation Z is often
perceived as more sustainability conscious due to greater exposure to social media [15]
even in the context of developing countries [16]. This trend is particularly evident in
the food industry, where some categories of Generation Z buyers (sustainable activists
and believers) prefer healthy product aspects [17]. Additionally, Generation Z travelers
who have the tendency to use low-carbon transportation have an affinity to stay in low-
carbon hotels [18]. Studies demonstrate that, as individuals age, their increasing levels
of education and maturity contribute significantly to a raised awareness of sustainability,
which is particularly relevant to sustainable tourism [8]. The study on gender differences
regarding the sustainability consciousness between boys and girls reveals a gap in students’
sustainability consciousness that increases throughout the age span [7]. Research by [19]
proves that there are age differences in terms of preserving natural resources and raw
materials as well as endangering the environment, with older individuals displaying
more inclination to the aforementioned issues. Research by [20] describes that Millennials
are the most sensitive generation when it comes to sustainability. The research by [21]
proves that individuals, in this case Gen Z and Millennials, who have an attitude towards
sustainability and environmental issues buy products and brands that are in line with
their values of responsible production. Ref. [22] also confirms that Millennials prefer and
seek sustainable products. The same was also confirmed by [4] where the 18–30 age group
has a stronger intention for green purchases compared to other age groups. Ref. [23] also
proves that millennials in India show a high concern for the environment and express a
willingness and positive attitude towards buying green products and services. Millennials
show that the experience of green products and their ecological labeling are key factors
regarding green purchase intentions [24]. Research conducted on those aged 18–30 years
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regarding the effect of ecological impact and ecological knowledge on green purchase
intention confirms that ecological impact and knowledge are key in determining the
green involvement of young consumers [25]. Researchers [26] examined the attitudes
and trust levels of Generation X and Generation Y concerning green purchase intentions.
Their study revealed that the intention to purchase eco-friendly products significantly
influences the environmentally conscious buying behavior of both generations. However,
environmental knowledge specifically impacts Generation Y’s intention to buy green
products. Authors [27] proved the positive effects of Generation Z’s attitude towards green
purchasing, as well as knowledge about green activities among Generation Z. Additionally,
younger and more educated individuals, particularly men, tend to support green purchases.
In contrast, older and wealthier individuals are more likely to buy green products [28]. An
interesting study conducted among young consumers [29] confirmed the influence of social
media on consumers’ buying intention for ecological products, while knowledge about
ecological products did not affect or mediate intention to buy green. It appears that most of
the research investigating the role of age in sustainability consciousness regarding green
consumption refers to the Millennial age group.

Cross-sectional studies across various cultural contexts have highlighted the impor-
tance of sustainability consciousness and its relationship with pro-environmental behaviors.
In Portugal, a study validating the Sustainability Consciousness Questionnaire (SCQ) on
630 participants aged 17 to 83 showed strong reliability and clear links between sustainabil-
ity knowledge, attitudes, and real-world sustainable practices, indicating its usefulness for
education, policy development, and research initiatives [30]. In the Netherlands, research
among 388 older adults living in the community in The Hague examined beliefs, behaviors,
and financial aspects related to sustainability, revealing generally positive scores across
districts and identifying six distinct typologies of older adults, each differing in sustainabil-
ity beliefs, behaviors, and financial capacity [31]. In Turkey, a study of 440 sports science
students aged 18–26 found that demographic variables such as age, gender, and academic
achievement significantly influenced sustainability consciousness and environmental be-
haviors, with higher sustainability knowledge consistently predicting pro-environmental
engagement [32]. In Egypt, research among nursing students from three universities
showed that more than half were unfamiliar with the Sustainable Development Goals
(SDGs) and relied mainly on social media for information, while older students, those
from rural areas, and those with greater financial stability or familiarity with the SDGs
demonstrated higher sustainability awareness [33].

In the context of Croatian territory, the findings indicate that rural Croatians demon-
strate moderate engagement in pro-environmental behavior. Resource conscious behaviors,
including energy and waste conservation, frugality, and self-sufficiency, are more preva-
lent than eco-active behaviors that involve public participation and green consumerism.
Environmental concern, biocentric attitudes, subjective well-being, and age emerged as
the strongest predictors of both types of pro-environmental behavior. This signifies that
ecological values, practical considerations, and cultural–economic motivations collectively
shape environmental engagement in rural communities [34]. Further, we found in the study
of [35] that that perceptions of whether environmental protection is sufficiently prioritized
in Croatia did not significantly differ across education levels. However, attitudes toward
waste management varied based on educational attainment, with individuals holding
higher degrees exhibiting slightly more critical views. Notable differences were observed
between high school graduates, university graduates, and those with postgraduate educa-
tion, while no clear distinctions were seen between high school and university graduates.
Overall, the findings suggest that educational background influences perspectives on envi-
ronmental preservation and waste management. The sample predominantly consisted of
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females, with the largest group aged 18 to 26 years. Another study from [36] investigated
gender differences in pro-environmental attitudes and behaviors in Croatia using an online
survey of 263 adults. Results showed that women displayed higher environmental concern,
stronger support for recycling, and greater awareness of health implications related to
ecological issues. The findings highlight the influence of gender on environmental con-
sciousness and underscore the importance of considering gender in sustainability policies
and interventions.

In order to validate the model, following a literature review, we propose the
following hypotheses:

H1. Age is positively related to green purchase intention.

H2. The relationship between age and green purchase intention is mediated by sustainability knowledge.

H3. The relationship between age and green purchase intention is mediated by sustainability attitude.

H4. The relationship between age and green purchase intention is mediated by sustainability behaviors.

Green Purchase Intention

As sustainability becomes increasingly important in both business and everyday life,
consumers are becoming more aware of the consequences of rapid societal and economic
development, particularly its negative effects. From environmental pollution to the ever-
increasing destruction of nature and the impact on human health, consumers are starting to
act more responsibly and green regarding their consumption. Being conscious and respon-
sible in green purchasing reflects an individual’s willingness to engage in environmentally
friendly behavior by preferring green products over traditional ones. Ecological, i.e., green,
products have a less harmful effect on the environment but also on human health, so more
and more consumers are turning to green purchase. The study [37] showed that theory
of planned behavior (TPB) and theory of reasoned action (TRA) have been confirmed as
factors that have a positive and significant impact on the purchase intention of green prod-
ucts. This is closely connected to the sustainability consciousness (SC) framework where
people’s attitudes, knowledge, and behavior as interrelated components of an individual’s
sustainability orientation, regarding the economic, social, and environmental area, also
have an impact on green purchase intention. This structure aligns closely with both TPB
and TRA which conceptualize attitudes as key predictors of behavioral intentions and
subsequent actions. In SC, sustainability knowledge can be understood as an antecedent
shaping cognitive evaluation, similar to the role of beliefs in TPB and TRA. The attitudes
dimension of the SC framework corresponds directly to behavioral attitudes in TPB and
TRA, influencing the likelihood of forming pro-sustainable intentions. The behavior scale
in SC reflects the observable outcome predicted by these theories, emphasizing that sus-
tainable consciousness should translate into real action. Although this SC framework does
not explicitly include subjective norms or perceived behavioral control from theories, the
psychological mechanisms it measures are compatible with those constructs.

According to [2], consumers’ individual characteristics, cognitive factors, and social
factors are the main factors influencing consumers’ green purchase intention. Research [38]
shows that environmental consciousness, green promotion, and social influence are sig-
nificant indicators of green purchase intention. Research by [39] examines the factors
that motivate consumers to make green purchases, and with the help of factor analysis,
they determined that the following are motivational factors: (1) environmental concern,
perceived consumer effectiveness, consumer knowledge; (2) laws and regulation; and
(3) promotional tools. The influence of consumer attitudes on green purchase intention
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and behavior has been supported by [40], while Ref. [41] found no significant impact of
consumer attitudes on green purchase intention. Ref. [42] demonstrated that age and other
demographic factors (such as gender, level of education, level of income, and presence
of children in the household) are related to green purchase intention. Likewise, it was
confirmed by [43] that age had a significant impact on the purchase intention of eco-friendly
products. Ref. [4] also confirmed that age has a significant influence on green purchase
attitudes, while Ref. [44] shows that younger consumers are more likely to purchase green
products.

Based on the literature analysis, we propose the following hypothesis:

H5. The relationship between age and green purchase intention is serially mediated by sustainability
knowledge, attitude, and behaviors.

3. Methodology
Research Design

The theoretical model is constructed as a causal chain; therefore, a serial mediation
model was the appropriate model to examine the set relations. The PROCESS macro was
used, Model 6, to analyze serial mediation effects [45]. The model represents many distinct
effects between age and green purchase intention (Figure 1).

Figure 1. Research model showing the causal relations between age and sustainability consciousness
construct on green purchase intention.

The research model suggests that age is related to green purchase intention first
through a sequential model involving three mediators; mediator one (M1), representing
sustainability knowledge (SKNOW), which influences mediator two (M2), sustainabil-
ity attitude (SATT), which in turn affects mediator three (M3), sustainability behaviors
(SBEH) predicting green purchase intention (GPI). To test the significance of the indirect
effects, a bootstrap sample (N = 5000) was used to calculate 95% bias-corrected confidence
intervals. A mediation path was considered significant if the 95% bootstrap confidence
interval (BootLLCI–BootULCI) did not include zero. In contrast, when zero lies within the
confidence interval, the indirect effect is not significant, meaning that the mediation path is
unsupported [45].

For testing the serial mediation model, the independent variable X (AGE) is treated as
an ordinal independent variable with four age groups. The program itself uses indicator
coding (dummy) where one group serves as reference group [45]. In this analysis, the refer-
ence group (X0) represents respondents aged 18–26 years, while the other groups are coded
as X1 (27–35 years), X2 (36–44 years), and X3 (45 years and above). This coding allows com-
parison of each age category’s effect on the mediators and the dependent variable relative
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to the youngest group. The mediating variables SKNOW (M1), SATT (M2), and SBEH (M3)
were measured using the Sustainability Consciousness Scale developed by [9]. Each con-
struct was measured with relevant items on a five-point Likert scale (1 = strongly disagree
to 5 = strongly agree). Higher scores indicate more positive attitudes toward sustainable
knowledge, attitude, and behaviors. The dependent variable (Y), green purchase inten-
tion (GPI), was measured using four items adapted from [46], also on a five-point Likert
scale, where higher scores indicate stronger intention to purchase environmentally friendly
products. To prepare the variable for the serial mediation analysis, the composite SKNOW,
SATT, SBEH and GPI score were mean centered prior to analysis. Mean centering was
applied to reduce potential multicollinearity among mediating variables and to facilitate
more meaningful interpretation of indirect effects within the presented framework [46,47].

A survey on the general population was conducted in Croatia between June and
September 2023. It includes the general adult population from Varazdin County, located in
the northern part of the Republic of Croatia, with purchasing power who independently
make purchasing decisions in their household. Croatia has 21 counties, including the
City of Zagreb. The questionnaire was developed and distributed randomly on a social
platform through a public Facebook group with approximately 1400 members focused on
local community matters with a request to answer the voluntary, anonymous survey about
their perception of sustainability and green purchase intention. Finally, 323 responses were
collected. The survey consisted of demographic questions (sex, age, education, and income
level) and 27 items measuring the sustainability consciousness dimensions, along with
4 items assessing green purchase intention which can be found in Appendix A.

4. Results
4.1. Characteristics of Participants

The sample consists of 323 participants who have completed the survey (Table 1).
Among 323 respondents, 65% are female participants and 35% are male participants.
Most of the participants (63%) are in the age group aged 18 to 26 years. Additionally,
23% are between 27 and 35 years old, while 6% are between 36 and 44 years old. Eight
percent of respondents are older than 45. The distribution shows greater participation of
younger individuals.

Half of the participants have finished high school (53%), 28% undergraduate study,
14% graduate study, 3% postgraduate study, and only 2% have only completed elementary
school. In terms of income, 42% have a monthly payment under EUR 750, 34% between
EUR 751 and 1200, 17% between EUR 1201 and 2150, 2% between EUR 2151 and 2600, and
5% receive more than EUR 2600 per month.

Further, reliability of the scale and data validity were checked. Reliability of the scale
was assessed using Cronbach’s alpha. Cronbach’s alpha for the SKNOW scale (nine items)
shows a good scale (α = 0.815), the SBEH construct with nine items has a good reliability
(α = 0.790), as does GPI (α = 0.884), while SATT (α = 0.674) has a lower reliability, which
is slightly below the acceptable threshold of 0.70. Examination of the “Cronbach’s Alpha
if Item Deleted” statistics indicated that removing one item improved reliability to 0.797,
suggesting that this one item reduced the internal consistency of the construct. Therefore,
the problematic item was excluded, and the final eight-item scale was retained for further
analyses. The revised scale of SATT demonstrated good internal consistency (α = 0.797).

Further, validity of the questionnaire is presented in Table 2. Validity was preliminarily
assessed using Pearson correlation analysis.

All variables were positively and significantly correlated (p < 0.01) and consistent
with theoretical expectations. SKNOW was strongly associated with SATT (r = 0.581) and
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moderately related to SBEH (r = 0.331) and GPI (r = 0.296). These results indicate that the
scales are internally consistent and suitable for further analysis.

Table 1. Descriptive statistics of the sample.

Sex Total Percentage

Female 210 65
Male 113 35
Total 323 100

Age

18–26 203 63
27–35 73 23
36–44 21 6
>45 26 8

Total 323 100

Level of education Percentage

Elementary 8 2
High school 170 53

Undergraduate 91 28
Graduate 44 14

Postgraduate 10 3
Total 323 100

Payment (EUR) 323

<750 135 42
751–1200 111 34

1201–2150 54 17
2151–2600 7 2

>2600 16 5
Total 323 100

Source: Authors’ data.

Table 2. Correlation matrix.

Constructs SKNOW SATT SBEH GPI

SKNOW
Pearson Correlation 1 0.581 ** 0.331 ** 0.296 **

Sig (2-tailed) 0.000 0.000 0.000
N 323 323 323 323

SATT
Pearson Correlation 0.581 ** 1 0.432 ** 0.432 **

Sig (2-tailed) 0.000 0.000 0.000
N 323 323 323 323

SBEH
Pearson Correlation 0.331 ** 0.432 ** 1 0.546 **

Sig (2-tailed) 0.000 0.000 0.000
N 323 323 323 323

GPI
Pearson Correlation 0.296 ** 0.432 ** 0.546 ** 1

Sig (2-tailed) 0.000 0.000 0.000
N 323 323 323 323

** Correlation is significant at the 0.01 level (2-tailed). Source: Authors’ data.

Results in Table 3 indicate that respondents have high sustainability knowledge
(SKNOW) as well as attitudes toward sustainability (SATT). Sustainability behavior (SBEH)
is lower, indicating that respondents are aware of sustainability but may not behave
sustainably. GPI has the highest standard deviation among the analyzed variables, which
probably indicates that not all respondents have the intention to buy greener equally.
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Table 3. Descriptive statistics for measured constructs SKNOW, SATT, SBEH, and GPI.

Variable Mean Median Mode Std. Deviation

SKNOW 4.433 4.556 5.00 0.520
SATT 4.264 4.333 4.56 0.474
SBEH 3.952 4.000 4.33 0.617
GPI 4.215 4.500 5.0 0.790

Source: Authors’ data.

4.2. The Results of the Serial Mediation Analysis

To test the set hypothesis, we performed a regression analysis, and the results are
presented in Table 4. Hypothesis H1 tested the total effect of age on green purchase
intention (c’). Since there are four age groups, three age groups (X1, X2, X3) are interpreted
with reference to one reference group (X0, age 18–26), therefore, we have three total
effects (c’1, c’2, and c’3). After performing regression analysis, this relation was found
to be non-significant for all three groups: X1 (b = −0.007, SE = 0.088, p = 0.941), X2
(b = −0.013, SE = 0.148, p = 0.929), and X3 (b = −0.177, SE = 0.140, p = 0.205) in reference to
the younger group. Thus, H1 is not supported, and age does not directly influence green
purchase intention.

Table 4. Regression model of the effect of different age groups on green purchase intention among
the general population.

Antecedent M1 (SKNOW) M2 (SATT) M3 (SBEH) Y (GPI)
β SE t β SE t β SE t β SE t

X1 0.080 0.067 1.193 0.041 0.052 0.788 0.137 0.074 1.850 −0.007 0.088 −0.074
X2 0.193 0.113 1.717 −0.050 0.088 −0.574 0.226 0.124 1.817 −0.013 0.148 −0.089
X3 0.361 0.102 3.531 * 0.032 0.081 0.394 0.464 0.115 4.044 * −0.177 0.139 −1.269

M1
(SKNOW) 0.5133 0.0434 11.828 * 0.140 0.0738 1.901 0.073 0.088 0.826

M2 (SATT) 0.417 0.0795 5.249 * 0.359 0.098 3.644 *

M3 (SBEH) 0.576 0.067 8.632 *

Constant 4.378 0.035 127.068 * 1.984 0.192 10.341 * 1.468 0.314 4.670 * 0.107 0.386 0.278

R2 = 0.043
F(3, 319) = 4.826

p < 0.05

R2 = 0.319
F(4, 318) = 37.170

p < 0.01

R2 = 0.229
F(5, 317) = 18.859

p < 0.001

R2 = 0.337
F(6, 316) = 26.821

p < 0.001

* p < 0.01. Source: Authors’ data.

Further, we analyzed the relative indirect effect of age affecting sustainability knowl-
edge, which then influences green purchase intention. The effect was not significant for all
groups, since zero lies within the confidence interval, X1 (b = 0.006, BootLLCI = −0.012,
BootULCI = 0.035), X2 (b = 0.014, BootLLCI = −0.023, BootULCI = 0.060), X3 (b = 0.026,
BootLLCI = −0.040, BootULCI = 0.098). H2 is not supported since sustainability knowledge
does not mediate the path between age and green purchase intention.

Hypothesis H3 states that sustainability attitude mediates the relationship between
age and green purchase intention. The significance test of this indirect effect shows
that age did not predict sustainability attitude for X1 (b = 0.042, BootLLCI = −0.024,
BootULCI = 0.062), X2 (b = −0.018, BootLLCI = −0.085, BootULCI = 0.042), and X3
(b = 0.011, BootLLCI = −0.052, BootULCI = 0.083). Therefore, H3 is not supported.

H4 states that the relationship between age and green purchase intention is mediated
by sustainability behaviors. The significance test of relative indirect effect shows that
age predicts sustainability behaviors and that sustainability behaviors do predict green
purchase intention in two older groups, X2 (b = 0.130, BootLLCI = 0.018, BootULCI = 0.250)
and X3 (b = 0.267, BootLLCI = 0.158, BootULCI = 0.400), as the confidence interval excludes
zero, supporting H4.
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Likewise, the indirect effect of age on green purchase intention through the medi-
ation of sustainability knowledge, sustainability attitude, and sustainability behaviors
was significant for X2 (b = 0.024, BootLLCI = 0.001, BootULCI = 0.055) and X3 (b = 0.045,
BootLLCI = 0.019, BootULCI = 0.080). Therefore, the results of the analysis show that age
matters and is positively associated with green purchase intention through all three medi-
ators, differing by age group. Thus, H5 is supported. Findings revealed that 33% of the
variance in green purchase intention is explained by all three mediators and age.

5. Discussion
This research examines the relationship between age, sustainability knowledge, sus-

tainability attitude, and sustainability behaviors, in relation to green purchase intention
among the adult population residing in Varazdin County in Croatia, using serial multiple
mediation analysis. The analysis results in Table 5 indicate that, in comparison with the
reference group (age 18–26), the relative total effect (c) of age on GPI was not significant for
all groups since zero falls between the lower and upper CIs. This was also found for the
relative direct effect of age on GPI (c’).

Table 5. Total and direct relative effects.

Total and Direct Effects of X on Y
Effect X1 X2 X3 Significance

Relative total effect (c) 0.134 0.176 0.030 -
95% CI for c (−0.076, 0.343) (−0.175, 0.527) (−0.044, 0.594) No

Relative direct effect (c’) −0.007 −0.013 −0.177 -
95% CI for c’ (−0.180, 0.167) (−0.305, 0.28) (−0.451, 0.0) No

Source: Authors’ data.

Table 6 shows key bootstrap relative results for indirect effects. Those results indicate
that, when using the reference group (age 18–26), age influences GPI only through mediator
SBEH, and this mediation is significant for older age groups X2 (path a23b3) and X3 (path
a33b3) since lower and upper CIs are above zero. Further, relative indirect effects through
SKNOW for all age groups (paths: a11b1, a21b1, a31b1) are not significant as well as for the
mediator SATT (paths: a12b2, a22b2, a32b2). A detailed table of regression coefficients and
the bootstrap indirect effect estimates (95% CI) for every age group path to each mediator
can be found in Appendix B.

Table 6. Multiple mediation indirect effects between all age groups and green purchase intention
(main bootstrap effects).

Relative Indirect Effects of X on Y

Indirect Path X1 Effect (BootLLCI,
BootULCI)

X2 Effect (BootLLCI,
BootULCI)

X3 Effect (BootLLCI,
BootULCI) Significance

AGE -> SKNOW -> GPI 0.006 (−0.012, 0.035) 0.014 (−0.023, 0.060) 0.003 (−0.040, 0.098) No

AGE -> SATT -> GPI 0.0150 (−0.024, 0.062) −0.018 (−0.085, 0.042) 0.011 (−0.052, 0.083) No

AGE -> SBEH -> GPI 0.079 (−0.010, 0.175) 0.130 (0.018, 0.250) 0.267 (0.156, 0.400) X2, X3

AGE -> SKNOW ->
SATT -> GPI 0.015 (−0.010, 0.047) 0.036 (0.001, 0.087) 0.067 (0.023, 0.122) X2, X3

AGE -> SKNOW -> SATT ->
SBEH -> GPI 0.010 (−0.007, 0.029) 0.024 (0.001, 0.055) 0.045 (0.026, 0.080) X2, X3

Source: Authors’ data.
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Based on Table 6 and a bootstrap CI value (values that do not include zero are sig-
nificant), a significant indirect path with one mediator is AGE -> SBEH -> GPI for older
groups X2 (effect = 0.130, BootLLCI = 0.018, BootULCI = 0.250) and X3 (effect = 0.267,
BootLLCI = 0.156, BootULCI = 0.400). Other paths that include one mediator are not sig-
nificant (AGE -> SKNOW -> GPI and AGE -> SATT -> GPI). Further, analysis shows that
the path AGE -> SKNOW -> SATT -> GPI including two mediators is significant for older
groups X2 (effect = 0.036, BootLLCI = 0.001, BootULCI = 0.087) and X3 (effect = 0.067,
BootLLCI = 0.023, BootULCI = 0.122).

Finally, serial mediation including all three mediators (AGE -> SKNOW -> SATT ->
SBEH -> GPI) is significant for older groups X2 and X3. Older group X2 impacts GPI through
SKNOW, then passing through SATT and then SBEH (effect = 0.024, BootLLCI = 0.001,
BootULCI = 0.055). This path was found to also be significant for the older group X3
(effect = 0.045, BootLLCI = 0.026, BootULCI = 0.080).

All direct and indirect, as well as significant and non-significant, effects are presented
in Figure 2 as paths with significant and non-significant β coefficients.

Figure 2. Serial mediation analysis results with three mediators (Model 6).

Given that the direct effect of age on GPI was not significant and the indirect effects
were significant, the results suggest full mediation.

The findings indicate that age influences green purchase intention primarily through
indirect pathways involving sustainability knowledge, attitude, and behavior. The most
interesting finding that comes up is that older individuals (age groups X2 and X3) are likely
to have more sustainability knowledge and a more positive attitude towards sustainability,
which in turn promotes sustainable behaviors and increases green purchase intention.
Behavior has the most effect on GPI, while knowledge and attitudes contribute upstream.
The mediation model does not show that knowledge or attitudes independently increase
green purchase intention unless they first produce sustainable behavior, which is the final
mechanism that predicts GPI.

Results of the study indicate higher ecological awareness among older respondents
regarding reducing water consumption, preserving biodiversity, and natural disaster pre-
paredness. Likewise, they show higher social and economic awareness regarding peaceful
conflict resolution, human rights, and education and recognize the importance of corporate
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responsibility, fairness, and reducing poverty. Further, older individuals indicate stronger
and more consistent sustainability attitudes, especially regarding supporting stricter laws
and regulations as well as the importance of taking measures regarding climate change
problems. They support sustainable education, concern about protecting future well-being,
and reducing waste. Finally, older respondents show higher rates of environmental, social,
and economic aspects of sustainable behavior.

The stronger indirect effect of age on green purchase intention through sustainability
knowledge, attitude, and behavior may reflect the accumulation of life experience, financial
stability, and a greater sense of responsibility toward future generations typically associated
with older individuals. As people age, they may become more aware of long-term envi-
ronmental consequences and adopt values that emphasize preservation and responsible
consumption. This aligns with theories of value change suggesting that older adults tend
to prioritize altruistic values and care for the environment more strongly than younger age
groups such as in the research of [48].

Younger participants, despite being frequently exposed to sustainability messages and
education, may encounter what psychologists refer to as the attitude–behavior gap [49].
This means that, while they care about environmental issues and prefer green products,
this concern does not always lead to actual purchasing behavior. This gap may result
from limited purchasing power, reliance on family decision making, or the influence of
convenience and price sensitivity. Therefore, the current findings suggest that sustainabil-
ity communication strategies for younger generations should focus not only on raising
awareness but also on strengthening behavioral intentions through emotional engagement,
social media influence, and incentives for sustainable choices.

These interpretations reinforce the role of sustainability consciousness as a process that
develops and strengthens with age, integrating cognitive (knowledge), affective (attitude),
and behavioral (practice) dimensions that ultimately shape green purchase decisions.

Our results align with the findings of [8,19], who found older groups to be more con-
cerned about environmental impact in sustainable tourism and preservation of resources,
indicating that life experience contributes to higher sustainability consciousness. Also, the
findings of [28] show that older and more wealthy people buy green products. However,
many previous studies indicate younger age groups (Millennials and Generation Z) are
prime movers of sustainable consumption ([4,15,18,20,21,27]). Interestingly, results of our
study diverge from these earlier studies that identified younger consumers as the main
drivers of sustainable purchasing [44]. This difference may arise from contextual factors
such as cultural norms, regional economic conditions, or differing levels of sustainability
education in Croatia. Moreover, while younger respondents may express higher concern for
environmental issues, their consumption choices might still be constrained by affordability
or skepticism toward green marketing claims. These contextual contrasts emphasize that
age alone cannot fully explain green purchasing behavior but most probably depend on
socio-economic and cultural conditions that shape sustainability consciousness.

These results are consistent with previous research conducted in Croatia, which shows
that age, environmental concern, and biocentric attitudes are significant predictors of pro-
environmental behavior, particularly in rural contexts [34]. This highlights the role of life
experience and accumulated knowledge in shaping sustainable consumption. Compared
to other studies in Croatia, our findings complement evidence regarding the influence of
demographic factors such as education and gender. For example, educational attainment
impacts attitudes toward waste management [35], while women tend to exhibit higher
levels of environmental concern and engagement [36]. Together, these studies emphasize
that environmental consciousness and behavior in Croatia are influenced by a combination
of age, education, gender, and socio-cultural contexts.
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The present findings shed light that younger age groups may have knowledge and
a positive attitude toward sustainability, but that does not have to lead to sustainable
purchase behavior unless supported by behavioral intentions. For example, Refs. [17,18]
found that Generation Z prefers green solutions in the food and tourism context, suggesting
variability in particular industry domains.

This mediation suggests that, while age may directly reduce green purchase intention,
the indirect positive effects via the mediators are significant, resulting in an overall positive
influence, which confirms that the applied SC framework highlights the fact that actions
of an individual regarding sustainability are driven by internal knowledge, attitudes, and
behaviors. These results highlight the importance of targeting sustainability knowledge
and attitudes to foster sustainable behaviors and enhance green purchase intentions across
different age groups. For younger age groups, this can be performed with different rein-
forcement strategies like green promotions [24] or through social media [15].

Overall, the findings support the sustainability consciousness framework by showing
that demographic factors such as age operate through cognitive, attitudinal, and behav-
ioral mechanisms to shape green purchase intentions. This reinforces the importance of
sustainability education and targeted communication strategies that consider differences
depending on a distinct period in a consumer’s life in promoting sustainable consumption.

6. Conclusions
This paper explored the impact of age on green purchase intention (GPI) through

the mediating roles of sustainability knowledge (SKNOW), sustainability attitude (SATT),
and sustainable behavior (SBEH) within the sustainability consciousness (SC) framework.
Although total and direct effects of age on GPI were not found to be significant, the results
demonstrated that age significantly affects it indirectly through a serial mediation model,
underscoring the critical role of sustainability consciousness as a mediating construct that
links demographic characteristics to sustainable behaviors.

The results showed that older individuals (from 36 to 44 and those above 45) demon-
strate a stronger effect through SKNOW, SATT, and SBEH, leading to higher GPI, suggesting
that life experience may contribute to more sustainable decisions when buying.

Some limitations of the study should be highlighted. The first limitation of the study
is that it is a cross-sectional study which is good for measuring prevalence and exploring
associations but vulnerable to selection bias. This leads us to the second limitation of
the study, which is overrepresentation of younger participants in the sample (63% aged
18–26), while older age groups are underrepresented, especially those aged 36–44 (6%).
This introduces potential selection bias and limits the generalizability of the findings to the
wider population. Since younger individuals may have different levels of sustainability
consciousness, digital literacy, and purchasing power than older consumers, the results
might not fully represent the attitudes and behaviors of older age groups but primarily
reflect the attitudes of younger individuals. Future research should aim for a more balanced
sample across age categories.

Future research may focus on including a broader area of the Republic of Croatia,
i.e., more or all counties in the Republic of Croatia. The same thing could be explored in
neighboring countries like Slovenia or other EU countries with the goal of making a data
comparison. Also, it would be interesting in the future to explore other relationships and
investigate additional mediators or moderating factors that may influence these pathways
in different specific contexts.

Also, this paper focused on examining sequential directional relationships rather than
reciprocal causality among variables. However, future research could employ longitu-
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dinal or cross-lagged designs to examine potential bidirectional relationships between
sustainability knowledge, attitudes, and behavior over time.

Overall, the study highlights the important role of serial indirect effects in analyzing
sustainability; therefore, this study contributes to a deeper understanding of how demo-
graphic factors interact with psychological and behavioral constructs to influence more
environmentally oriented consumption. Sustainable knowledge should be encouraged
by educational institutions, organizations, and different kinds of media, especially social
media, which is most popular among younger consumers, as sustainable consciousness
leads to green purchase intention. This is valuable for governments, policymakers, educa-
tors, organizations, and marketers aiming to promote sustainable consumption patterns in
different age cohorts.
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Appendix A

Table A1. Construct questions and sources.

1. Sustainability Consciousness Construct [9]

1.1. Sustainability knowingness (SKNOW)

Likert scale 1 to 5, where 1 is “I do not agree at all” and 5 is “I completely agree”.

SAO1: Reducing water consumption is necessary for sustainable development.

SAO2: Preserving the variety of living creatures is necessary for sustainable development (preserving
biological diversity).

SAO3: For sustainable development, people need to be educated in how to protect themselves against natural disasters.

SAD1: A culture where conflicts are resolved peacefully through discussion is necessary for sustainable development.
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Table A1. Cont.

1. Sustainability Consciousness Construct [9]

1.1. Sustainability knowingness (SKNOW)

SAD2: Respecting human rights is necessary for sustainable development.

SAD3: To achieve sustainable development, all the people in the world must have access to good education.

SAE1: Sustainable development requires that companies act responsibly towards their employees, customers and suppliers.

SAE2: Sustainable development requires a fair distribution of goods and services among people in the world.

SAE3: Wiping out poverty in the world is necessary for sustainable development.

1.2. Sustainability attitudes (SATT)

Likert scale 1 to 5, where 1 is “I do not agree at all” and 5 is “I completely agree”.

SAO1: I think that using more natural resources than we need does not threaten the health and well-being of people in
the future.

SAO2: I think that we need stricter laws and regulations to protect the environment.

SAO3: I think that it is important to take measures against problems which have to do with climate change.

SAD1: I think that everyone ought to be given the opportunity to acquire the knowledge, values and skills that are
necessary to live sustainably.

SAD2: I think that we who are living now should make sure that people in the future enjoy the same quality of life as
we do today.

SAD3: I think that women and men throughout the world must be given the same opportunities for education and
employment.

SAE1: I think that companies have a responsibility to reduce the use of packaging and disposable articles.

SAE2: I think it is important to reduce poverty.

SAE3: I think that companies in rich countries should give employees in poor nations the same conditions as in
rich countries.

1.3. Sustainability behavior (SBEH)

Likert scale 1 to 5, where 1 is “I do not agree at all” and 5 is “I completely agree”.

SBO1: I recycle as much as I can.

SBO2: I always separate food waste before putting out the rubbish when I have the chance.

SBO3: I have changed my personal lifestyle in order to reduce waste (e.g., throwing away less food or not
wasting materials).

SBD1: When I use a computer or mobile to chat, to text, to play games and so on, I always treat others as respectfully
as I would in real life.

SBD2: I support an aid organization or environmental group.

SBD3: I show the same respect to men and women, boys and girls.

SBE1: I do things which help poor people.

SBE2: I often purchase second-hand goods over the internet or in a shop.

SBE3: I avoid buying goods from companies with a bad reputation for looking after their employees and the environment.

2. Green Purchase Intention [46]

Likert scale 1 to 5, where 1 is “I do not agree at all” and 5 is “I completely agree”.

GPI1: I am willing to buy an environmentally friendly product.

GPI2: If prices are not different from others, I may purchase environmentally friendly products.

GPI3: If qualities are not different from others, I may purchase environmentally friendly products.

GPI4: I would consider switching to other products for ecological reasons.
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Appendix B

Table A2. Regression coefficients and the bootstrap indirect effect estimates (95% CI) for every
age contrast.

Paths from Age (X) to SKNOW (M1)

Predictor β SE t p 95% CI (LLCI,
ULCI)

Constant 4.378 0.035 127.068 0.000 4.310,
4.446

X0 (18–26 -> X1) 0.080 0.067 1.193 0.233 −0.052,
0.212

X2 (X0 -> X2) 0.026 0.035 −0.040 0.098 −0.028,
0.415

X3 (X0 -> X3) 0.042 0.022 −0.024 0.062 0.160,
0.562

Paths from Age (X) to SATT (M2)

Constant 1.984 0.192 10.341 0.000 1.607,
2.362

X1 0.041 0.052 0.788 0.432 −0.061,
0.143

X2 −0.050 0.088 −0.574 0.567 −0.223,
0.122

X3 0.032 0.081 0.394 0.694 −0.127,
0.191

SKNOW (d21) 0.513 0.043 11.828 0.000 0.428,
0.599

Paths from Age (X) to SBEH (M3)

Constant 1.468 0.314 4.670 0.000 0.850,
2.087

X1 0.137 0.0740 1.850 0.065 −0.009,
0.282

X2 0.226 0.124 1.817 0.070 −0.019,
0.470

X3 0.463 0.115 4.044 0.000 0.238,
0.689

SKNOW 0.140 0.074 1.901 0.058 −0.005,
0.286

SATT (d32) 0.417 0.080 5.249 0.000 0.261,
0.574

Paths from Age (X) to GPI through (SKNOW, SATT, SBEH)

Constant 0.107 0.386 0.278 0.781 −0.652,
0.867

X1 −0.007 0.088 −0.074 0.941 −0.180,
0.167

X2 −0.013 0.148 −0.089 0.929 −0.305,
0.279

X3 −0.177 0.140 −1.270 0.205 −0.451,
0.097

SKNOW (b1) 0.073 0.088 0.826 0.410 −0.100,
0.246

SATT (b2) 0.359 0.098 3.644 0.000 0.165,
0.552

SBEH (b3) 0.576 0.067 8.632 0.000 0.444,
0.707

Source: Authors’ data.
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35. Mandarić, D.; Hunjet, A. Does the Education Level of Consumers Influence Their Recycling and Environmental Protection
Attitudes? Evidence From Croatia 2023. Naše Gospod. Our Econ. 2023, 69, 51–61. [CrossRef]
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