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ABSTRACT 

Research background: The investigation of consumer attitudes in terms of demographic characteristics represents an 
important and still relevant area of research. It allows the identification of key determinants of individual consumer beha-
vior. The relevance of this research topic is strengthened by current environmental challenges, especially climate 
change, which emphasize the need for sustainable use of resources. As a result, there is an increasing need to study the 
determinants of environmentally responsible attitudes to support the optimization of resource use. 
Purpose of the article: The aim of the research is to examine pro-environmental consumer attitudes in material reuse. 
The focus is on demographic characteristics such as gender, age, income, and place of residence. The research aims to 
reveal structural differences in consumer preferences and value orientations, providing a deeper understanding of the 
determinants of environmental attitudes. 
Methods: The research was conducted in Slovakia in 2024 using an online questionnaire, with nearly 600 respondents. 
The main aim was to determine whether key determinants (gender, age, income, and place of residence) influence pro-
environmental attitudes toward material reuse. To test hypotheses on group differences, a one-way analysis of variance 
(ANOVA) was applied. Statistical processing was performed using STATISTICA 12. 
Findings & Value added: Research confirmed a statistically significant gender difference in attitudes toward material 
reuse, with women showing stronger pro-environmental tendencies. No statistically significant differences were found 
across age groups, income categories, or place of residence, suggesting these demographics are not decisive predictors 
of pro-environmental attitudes. Results align with prior work on women’s stronger environmental engagement and contri-
bute to the academic debate by supporting multidimensional research combining social and psychological determinants. 
For circular economy policy, this pattern implies demographic segmentation may be ineffective in many policy contexts, 
measures should promote sustainable consumption across the whole population. Findings highlight behavioral and psy-
chological drivers, supporting educational programs, awareness campaigns, and policy instruments that strengthen envi-
ronmental norms and individual responsibility for sustainable behavior. Although the gender effect was small, it can refine 
communication, especially to increase engagement among men. Overall, the study favors behavior-based interventions 
to advance material reuse and circular economy practices.  
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INTRODUCTION 

The study of consumer attitudes in relation to demo-
graphic characteristics represents a well-established and 
relevant area of research that makes it possible to identi-
fy key determinants of consumer attitudes. Gender is 
traditionally considered an important factor shaping con-
sumer attitudes (Exley et al., 2024; Sahi, 2023; Malghan 
& Swaminathan, 2021). Other relevant variables influen-
cing consumers’ value orientations and preferences in-
clude age (Reis & Rese, 2025; Manley et al., 2023; Ru-
dolph et al., 2020), level of education completed, income 
(He & Tsvetkova, 2025), and place of residence (Kotler & 
Keller, 2016). Consumer attitudes and preferences are 
therefore determined by a wide range of sociodemo-
graphic and psychological factors (Tamimi et al., 2025; 
Kral & Janoskova, 2023; Wannemuehler et al., 2023), 
which highlights the need for their systematic examinati-
on also in the context of the circular economy, where 
consumers play a key role in the implementation of its 
principles (McQueen et al., 2022). 
The aim of the research is to comprehensively examine 
pro-environmental consumer attitudes in the area of ma-
terial reuse. The research focuses on identifying structu-
ral differences in consumer preferences and value orien-
tations, providing a deeper understanding of the determi-
nants of environmental attitudes. The research gap lies 
in the integration of traditional demographic variables 
with the concept of the circular economy, which makes it 
possible to study consumer attitudes in the context of 
material reuse. Using mathematical and statistical me-
thods, the influence of gender and age differences, as 
well as the effects of income, and place of residence on 
environmental attitudes, is analyzed on a sample of near-
ly 600 respondents. By identifying these differences, it is 
possible to better predict consumer decision-making and 
its variability across different groups. The research fin-
dings will provide a basis for developing targeted poli-
cies, educational programs, and business strategies that 
support the implementation of circular economy princip-
les. 
The structure of the article is as follows: firstly, theoretical 
background is presented. Then, the research objective, 
methodology and data are defined. It is followed by the 
research results and discussion. Finally, conclusions, 
limitation, and future research direction are suggested. 

THEORETICAL BACKGROUND 

The study of consumer opinions in the context of demo-
graphic characteristics represents a long-established and 
still relevant field of research that helps identify the main 
determinants of individual consumer attitudes. Gender 
has traditionally been perceived as an important deter-
minant of consumer attitudes, as confirmed by Malghan 
& Swaminathan (2021), who note a strong global interest 
in studying gender differences. Research by Exley et al. 
(2024) also points to differing social preferences between 
men and women. In a broader context, Sahi (2023) ar-

gues that gender is a crucial factor in interpreting finan-
cial choices and decisions, suggesting that gender diffe-
rences play a significant role in both consumer and eco-
nomic behavior. Sreen et al. (2018) state that women 
tend to show a more positive attitude toward purchasing 
environmentally friendly products than men. According to 
Kotler & Keller (2016), other important factors influencing 
consumer value orientations and preferences include 
age, education, income, and place of residence. Mohr & 
Schlich (2016) expand the range of variables to include 
household size, marital status, social class and wealth, 
occupation and type of work, as well as urban versus 
rural environment. The issue of generational studies and 
generational differences is addressed, for example, by 
Rudolph et al. (2020). Evidence of varying preferences 
across different age groups is provided by Reis & Rese 
(2025), who emphasize the importance of age in shaping 
attitudes and consumer decisions. Research by Boulian-
ne & Shehata (2022) also focuses on differences bet-
ween younger and older generations. Manley et al. 
(2023) prove that generation Z shows a higher wi-
llingness to pay for sustainable and ethically produced 
products than millennials, which indicates a shift in va-
lues towards environmental responsibility. Income ap-
pears as additional factor that plays a significant role in 
shaping consumer attitudes. He & Tsvetkova (2025) 
highlight that higher socioeconomic status (measured by 
income or education) is associated with greater diversity 
of consumption across brands and price levels. This 
means that consumers with higher incomes have broa-
der options for choice and experimentation. Research by 
Tamimi et al. (2025), Kral & Janoskova (2023), Wanne-
muehler et al. (2023) also confirm that consumer attitu-
des and preferences are influenced by various socio-
demographic factors. This underscores the need to exa-
mine consumer opinions and preferences in the context 
of the circular economy, as consumers represent a key 
element in applying its principles (McQueen et al., 2022). 
Although socio-demographic factors such as age, gen-
der, income, and place of residence have traditionally 
been used as basic determinants of consumer behavior, 
current research shows that their explanatory power for 
pro-environmental attitudes is limited. Newer approaches 
emphasize that psychological and value-based variables 
are stronger predictors of behavior than simple demo-
graphic characteristics (He et al., 2024). Theories such 
as the Theory of Planned Behavior (TPB) explain pro-
environmental behavior through attitudes, subjective 
norms, and perceived behavioral control (Aisyah & Ca-
hyasita, 2023). Extended models show that environmen-
tal values and ecological identity significantly strengthen 
these mechanisms (Du & Jiang, 2025). Similarly, the 
Value-Belief-Norm (VBN) theory highlights the role of 
personal values, beliefs, and moral norms in activating 
environmentally responsible behavior (Arya & Kumar, 
2023). Empirical studies indicate that values such as 
altruism, biospheric beliefs, and awareness of conse-
quences strongly influence willingness to act in an envi-
ronmentally friendly way (Yang et al., 2024). Combined 
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approaches that integrate TPB and VBN provide a more 
comprehensive explanation of behavior, for example, in 
the choice of green hotels or low-carbon transport, than 
demographic models alone (Zhang et al., 2025; He et al., 
2024). Research also points to the importance of perso-
nal identity and self-perception as an environmentally 
conscious consumer, which can strengthen the effects of 
attitudes and subjective norms (Gelibolu & Mouloudj, 
2025). While socio-demographic variables such as inco-
me or age can support market segmentation, psycholo-
gical determinants explain why individuals adopt envi-
ronmentally friendly decisions (Potrashkova et al., 2024). 
Current evidence confirms that values, norms, and self-
perception have a substantially greater influence on be-
havior than traditional socio-demographic variables (Sari 
et al., 2025). These findings support the conclusion that 
null or insignificant effects of demographic factors are not 
random, but reflect a shift in marketing theory toward 
behavioral and psychographic approaches (Alashiq & 
Aljuhmani, 2025). 
In recent years, the concept of the circular economy has 
attracted increasing attention due to its significant poten-
tial to ensure long-term economic sustainability (Agrawal 
et al., 2025). The main principle of this concept is the 
efficient management of resources through practices 
such as recycling, renovation, product life extension, and 
material reuse (Zhou & Smulders, 2021). This concept is 
applied across a wide range of sectors (Mhatre et al., 
2024). Research demonstrates the extensive application 
of circular economy principles in the construction industry 
(Boukherroub et al., 2024; Mhatre et al., 2024), the real 
estate sectors and forest industry (Ruokamo et al., 
2023), as well as in the textile industry (Ferreira et al., 
2025; Coscieme et al., 2022). At the same time, research 
of Eren et al. (2024), and Mhatre et al. (2024) highlight 
not only the potential of recycling, repair, maintenance, 
and reconstruction but particularly emphasize material 
reuse as a key tool for reducing environmental burdens. 
Material reuse has proven to be one of the most effective 
strategies for reducing material waste and shortening 
material cycles (Psarommatis et al., 2025). Within this 
framework, material reuse represents a central circular 
economy practice that connects macro-level sustainabili-
ty objectives with individual consumption decisions. The 
circular economy, as a macro-level framework, influen-
ces consumer behavior through mechanisms that shape 
individual attitudes, social norms, and perceived personal 
responsibility. Practices such as material reuse and pro-
duct life extension create new consumption norms in 
which environmentally responsible behavior becomes 
socially expected (Hojnik et al., 2023; Testa et al., 2024). 
At the micro level, this process is reflected in more posi-
tive attitudes toward reuse, stronger perceptions of indi-
vidual effectiveness, and the development of personal 
environmental norms (Gu et al., 2024; Rückert et al., 
2024). Research also shows that repeated exposure to 
circular practices supports the internalization of environ-
mental values and increases consumers’ willingness to 
engage in sustainable decisions (He et al., 2024; Sari et 

al., 2025). Thus, the circular economy functions not only 
as a production model but also as a behavioral stimulus 
linking systemic sustainability strategies with individual 
consumer decision-making. 
It also contributes to lowering the consumption of new 
raw materials and reducing emissions generated by ext-
raction and processing activities (Rückert et al., 2024; 
Schützenhofer et al., 2022). Furthermore, it extends pro-
duct life cycles and decreases the pressure on primary 
natural resources (Gu et al., 2024). According to Wie-
denhofer et al. (2025), material reuse represents one of 
the key instruments for mitigating the negative impacts of 
climate change. Climate change represents one of the 
greatest challenges of the 21st century, as it significantly 
affects both environmental stability and economic deve-
lopment (Pechdin & Bunditsakulchai, 2025; Tang et al., 
2025; du Maire et al., 2024; Scholes et al., 2023). Since 
environmental problems are largely a consequence of 
human behavior, there is an increasing need to systema-
tically analyze pro-environmental consumer practices 
(Nagy, 2025). 
Previous research (Nagy, 2025; Konstantinidou et al., 
2024; Asaad & Suleiman, 2023; De Cicco et al., 2023) 
have repeatedly focused on socio-demographic variab-
les, such as gender, age, and others, as key determi-
nants that can significantly influence attitudes toward the 
reuse of materials and products. For example, Leong et 
al. (2024) examined gender differences in the intention to 
purchase environmentally friendly packaging products. 
Zhao et al. (2021) found that women more frequently 
exhibit environmentally responsible behavior, including 
material reuse, which may be the result of stronger envi-
ronmental norms and beliefs. Similarly, Gu et al. (2024) 
confirmed that women show a higher level of engage-
ment in reuse practices, which may be influenced by 
greater environmental involvement and interest in sustai-
nability. The issue of pro-environmental attitudes is fur-
ther expanded by Agoston et al. (2024). Nagy (2025), 
based on a Hungarian sample, demonstrated that age is 
a stronger predictor of environmentally responsible be-
havior than income or education. Moreover, Nagy (2025) 
found that the number of children in a household positi-
vely affects pro-environmental behavior, while women 
consistently display higher levels of environmental enga-
gement than men. In the context of sustainable consum-
ption, Makowska et al. (2024) provide valuable insights 
by analyzing the behavior of different generations in 
terms of environmental responsibility and preferences for 
sustainable products. Findings from Gu et al. (2024) 
show that factors such as attitudes, perceived outcome 
effectiveness, and knowledge are most strongly associa-
ted with public behavior related to material reuse. Their 
research further indicates that gender, age, education, 
and income jointly contribute to shaping the level of en-
gagement in reuse practices. 
Although socio-demographic variables are commonly 
used in consumer research, recent studies emphasize 
the importance of psychological theories in explaining 
why individuals engage in pro-environmental behavior.  
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RESEARCH OBJECTIVE, METHODOLOGY AND DATA 

Data collection was carried out using a structured online 
questionnaire created in Google Forms. The questionna-
ire was divided into two main sections. The first section 
focused on the socio-demographic characteristics of the 
respondents and included questions examining gender, 
age, net monthly income, and place of residence. Demo-
grafic factors  such as gender (women, men), age (under 
30 years, 31 - 44 years, 45 - 59 years, 60 - 79 years, 80 
years and over), monthly income (less than minimum 
wage, €616 - € 999, €1,000 - €1,999, €2,000 - €2,999, 
€3,000 and more), and place of residence (small town, 
town, medium-sized city, larger city) were investigated. 
The second section of the questionnaire focused on res-
pondents’ attitudes related to the circular economy, parti-
cularly material reuse. The analysis focused on attitudes 
toward material reuse, which were operationalized 
through the statement: “Reusing materials is important to 
me.” This item was used as the dependent variable in 
hypothesis testing.  
Before completing the questionnaire, respondents were 
informed about the voluntary nature of participation, the 
anonymity of the survey, and that the collected data 
would be used exclusively for scientific and research 
purposes. By continuing with the questionnaire, respon-
dents provided their informed consent. The structure of 
the questionnaire was designed to be clear and easy to 
complete. The average time required to complete the 
questionnaire was approximately five minutes.  
A total of 595 respondents participated, of whom 57.82% 
were women and 42.18% were men. In terms of age, 
respondents younger than 30 years dominated the sam-
ple (52.61%). Regarding monthly income, the most nu-
merous group consisted of respondents with a monthly 
income between €1,000 and €1,999 (39.16%). According 
to the size of their place of residence, the largest share 
of respondents lived in towns with 5,000 to 50,000 inha-
bitants (35.97%). A more detailed composition of the 
research sample is presented in Table 1. 

A respondent was defined as a resident of the Slovak 
Republic who voluntarily decided to participate in the 
questionnaire survey. No lower age limit was specified; 
the main criterion for inclusion was the respondent’s wi-
llingness to participate and to complete the online ques-
tionnaire. A non-probability sampling method (convenien-
ce sampling) was used. Respondents were not selected 
from any existing databases, and no official or commer-
cial respondent databases were used by the authors. 
Data were collected online using Google Forms. The 
questionnaire was distributed electronically via e-mail 
communication and social networks, which made it pos-
sible to reach respondents from different regions of the 
Slovak Republic. Participation in the research was volun-
tary and anonymous. This entails limitations in represen-
tativeness, particularly the strong share of younger res-
pondents (52.61% under 30) and the low proportion of 
older age groups (only 3.53% aged 60–79 and 0.50% 
aged 80+). This imbalance may reduce the precision of 
estimates for older categories and lower the statistical 
power when testing age-related differences. Therefore, 
results regarding the effect of age should be interpreted 
with caution: a lack of significant differences may partly 
reflect the uneven age distribution and wide confidence 
intervals in groups with a small number of respondents, 
and the generalizability of the findings to the overall po-
pulation of Slovakia is limited in this respect.  
Respondents expressed their attitudes on the statement 
“Reusing materials is important to me”. To evaluate the 
attitudes, a five-point Likert scale was applied. The scale 
included the following response options: 1 = Strongly 
disagree; 2 = Somewhat disagree; 3 = Neutral; 4 = So-
mewhat agree; 5 = Strongly agree. For the analyses the 
STATISTICA 12 program was used. 

Table 1: Composition of the research sample

Demografic Abs. 
frequency

Rlt. 
frequency

Gend
er

Women 344 57.82%

Men 251 42.18%

Age

Under 30 years 313 52.61%

31 - 44 years 119 20.00%

45 - 59 years 139 23.36%

60 - 79 years 21 3.53%
80 years and 

over 3 0.50%

Mont
hly 

Inco
me

Less than 
minimum wage 

(€615)
130 21.85%

€616 - € 999 141 23.70%

€1,000 - €1,999 233 39.16%

€2,000 - €2,999 66 11.09%
€3,000 and 

more 25 4.20%

Place 
of 

Resid
ence

Small town (up 
to 5,000 

inhabitants)
196 32.94%

Town 
(5,000-50,000 

inhabitants)
215 35.97%

Medium-sized 
city 

(50,000-100,000 
inhabitants)

148 24.87%

Larger city (over 
100,000 

inhabitants)
37 6.22%

Source: own research
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Using mathematical and statistical methods, the main 
research question was tested: 
• Do key determinants influence pro-environmental 

consumer attitudes related to material reuse? 
Based on this question, the following hypotheses were 
formulated:  
• H1: It is assumed that there exists a significant diffe-

rence between women and men in pro-environmen-
tal consumer attitudes related to material reuse. 

• H2: It is assumed that there exists a significant diffe-
rence among age groups in pro-environmental con-
sumer attitudes related to material reuse. 

• H3: It is assumed that there exists a significant diffe-
rence among monthly income categories in pro-envi-
ronmental consumer attitudes related to material 
reuse. 

• H4: It is assumed that there exists a significant diffe-
rence among size of the place of residence in pro-
environmental consumer attitudes related to material 
reuse. 

A one-way ANOVA was used to test differences in the 
degree of material reuse across groups defined by gen-
der, age category, monthly income, and size of the place 
of residence. ANOVA is quite robust to different variances 
if the n's are equal and large enough. A one-way ANOVA 
was applied separately for each factor (gender, age, in-
come, place of residence) to test whether there are sta-
tistically significant differences in pro-environmental at-
titudes, specifically in the reuse of materials. This metho-
dology is commonly used in research on environmental 
attitudes to examine differences in attitudes and practi-
ces by demographic characteristics. For example, Yadav 
(2018) analyzed environmental attitudes among Nepali 
adolescents and used one-way ANOVA to test the effects 
of age, gender, and residential background. Similarly, 
Oral et al. (2021) used ANOVA to identify differences in 
environmental behavior among students from different 
fields of study and socio-demographic groups. Lu (2023) 
examined the visual and cultural dimension of environ-
mental preferences and used ANOVA to compare per-
ceptions of rural identity through visual elements by gen-
der and age.  
Before applying the one-way analysis of variance (ANO-
VA), the main statistical assumptions of this method were 
verified. The normality of data distribution was assessed 
using descriptive statistics and graphical inspection of 
the distributions. Given the large sample size (n = 595), 
ANOVA was considered sufficiently robust to minor de-
viations from normality. The assumption of homogeneity 
of variances among the compared groups was tested 
using Levene’s test. In all analyzed cases, the test re-
sults were not statistically significant (p > 0.05), indica-
ting that the assumption of equal variances was met. 
Based on the fulfillment of these assumptions, one-way 
ANOVA was applied separately for each demographic 
factor (gender, age, income, and place of residence). 

The level of statistical significance was set at α = 0.05. 
Statistical analyses were performed using STATISTICA 
12. 

RESULTS AND DISCUSSION 

In the first area, the research examined pro-environmen-
tal attitudes related to material reuse from a gender-ba-
sed perspective. The initial results presented in Figure 1 
show that women achieved higher average values than 
men. This indicates that women demonstrated more pro-
nounced pro-environmental attitudes in the area of mate-
rial reuse compared to men. 

Figure 1: Pro-environmental attitudes in relation to the 
reuse of materials from a gender-based perspective. 

 
Source: own research  

In the next step, the preliminary results were subjected to 
additional statistical testing. Levene’s test supported the 
assumption, F(1, 593)=0.024, p=0.876. After checking 
homogeneity of variances, the difference between wo-
men and men was tested using a one-way ANOVA. 
ANOVA showed a significant main effect of gender, F(1, 
593)=10.789, p=0.0011, with a small effect size 
(η_p^2=0.0179; ω^2=0.0162). Women reported higher 
agreement (M=4.128, SE=0.054, 95% CI [4.023, 4.233], 
n=344) than men (M=3.857, SE=0.063, 95% CI [3.733, 
3.980], n=251); the mean difference was ΔM=0.271, Co-
hen’s d≈0.27. Because the factor had two levels, no post 
hoc tests were needed. H1 was accepted. The results 
show that the gender effect is statistically reliable but 
small in practical terms. A small practical effect means 
that gender alone is not a strong or efficient variable for 
market segmentation, even if the result is statistically 
significant. 
The second area of analysis focused on pro-environmen-
tal consumer attitudes related to the reuse of materials in 
relation to age. The preliminary results presented in Figu-
re 2 indicate that the age group 45–59 years attributed 
the greatest importance to material reuse. Slightly lower 
values were recorded among respondents aged under 
30, 31–44, and over 80 years, with all groups reaching 
average scores of around 4.0 points. The lowest values 
were observed in the 60–79 age group, indicating the 
least level of pro-environmental attitudes related to mate-
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rial reuse. Based on the preliminary results, it can be 
concluded that the middle-aged group (45–59 years) 
shows the strongest tendency toward material reuse, 
while the older population (60–79 years) appears to be 
the least active in this area. The remaining age groups 
displayed relatively balanced results. 

 Figure 2:Pro-environmental attitudes in relation to the 
reuse of materials from an age perspective 

 
Source: own research 

In the next step, differences in agreement levels among 
age groups were tested using a one-way analysis of va-
riance (ANOVA) after verifying the homogeneity of va-
riances. The analysis examined the assumption that the-
re is a significant difference among age groups in pro-
environmental consumer attitudes related to material 
reuse. Based on the results achieved, it can be stated 
that Levene’s test indicated no violation, F(4, 
590)=1.445, p=0.218. The overall effect of age was not 
significant, F(4, 590)=1.807, p=0.126, and effect sizes 
were small, η_p^2=0.012 and ω^2=0.005. Descriptive 
estimates with 95% confidence intervals were:  
• ≤30 years M=3.946 (SE=0.057; [3.835, 4.057]; 

n=313),  
• 31–44 years M=4.101 (SE=0.092; [3.921, 4.281]; 

n=119),  
• 45–59 years M=4.144 (SE=0.085; [3.977, 4.311]; 

n=139),  
• 60–79 years M=3.667 (SE=0.218; [3.238, 4.096]; 

n=21), and  
• 80 years and more M=4.000 (SE=0.578; [2.865, 

5.135]; n=3).  
Wider intervals in the oldest groups reflect small n. Be-
cause the overall effect was not significant, no post hoc 
tests were conducted. H2 was rejected. Based on the 
results achieved, it can be stated that in this sample, age 
does not explain a meaningful share of variance in the 
attitude. 
Monthly income was analyzed as the third factor that 
may influence pro-environmental consumer attitudes 
related to material reuse. The following income catego-
ries were examined: <€615 (income lower than the mini-

mum wage); €616–999; €1,000–1,999; €2,000–2,999; 
and ≥€3,000. Figure 3 presents the average importance 
scores, which ranged approximately from 3.8 to 4.1 po-
ints. The results indicate that respondents with a monthly 
income between €2,000 and €2,999 showed the stron-
gest tendency toward material reuse. Slightly lower va-
lues were observed among respondents earning €1,000 
to €1,999. Both low-income groups (€616–999) and high-
income groups (€3,000 and above) assigned less impor-
tance to this aspect. 

Figure 3: Pro-environmental attitudes in relation to the 
reuse of materials from an income perspective 

  
Source: own research 

Further, after verifying homogeneity of variance, differen-
ces across income categories were tested with a one-
way ANOVA. Levene’s test was non-significant, F(4, 
590)=2.090, p=0.081. The ANOVA indicated no income 
effect on agreement, F(4, 590)=0.690, p=0.599; effect 
sizes were negligible, η_p^2=0.0047 and ω^2≈0. De-
scriptive means were as follows:  
- <€615 M=4.015 (n=130), - €616–999 M=3.915 (n=141), 
- €1,000–1,999 M=4.069 (n=233), - €2,000–2,999 
M=4.076 (n=66), - ≥€3,000 M=3.880 (n=25).  
Given substantial interval overlap and the null omnibus 
test, no post hoc tests were conducted. The results show 
that income does not differentiate the attitude in this da-
taset. H3 was rejected. 
The last determinant that may influence pro-environmen-
tal attitudes toward material reuse was the place of resi-
dence. The analysis focused on differences in respon-
dents’ views according to the size of the place of resi-
dence, categorized as small town (up to 5,000 inhabi-
tants), town (5,000–50,000 inhabitants), medium-sized 
city (50,000–100,000 inhabitants), and larger city (over 
100,000 inhabitants).  
The initial results presented in Figure 4 suggest that res-
pondents living in small towns (up to 5,000 inhabitants) 
and towns with 5,000 to 50,000 inhabitants attributed 
relatively high importance to material reuse. They were 
followed by respondents residing in larger cities with 
more than 100,000 inhabitants. The lowest mean value 
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was reported by respondents from medium-sized cities 
with 50,000 to 100,000 inhabitants. 

Figure 4: Pro-environmental attitudes in relation to the 
reuse of materials from a settlement-size perspective  

 
Source: own research 

After verifying homogeneity of variances, a one-way 
ANOVA was used. The analysis examined whether the 
place of residence influences respondents’ pro-environ-
mental attitudes toward material reuse. The assumption 
of homogeneity of variances held, Levene’s 
F(3,591)=1.11, p=0.344. The omnibus test was not signi-
ficant, F(3,591)=0.323, p=0.809, partial η²=0.002. De-
scriptive means were as follows: 
- small town (up to 5,000 inhabitants) M=4.05 (n=196), - 
town (5,000–50,000 inhabitants) M=4.02 (n=214), 
- medium-sized city (50,000–100,000 inhabitants) 
M=3.95 (n=148), - larger city (over 100,000 inhabitants) 
M=4.03 (n=37). 
Reported importance of reusing materials does not differ 
by city of residence. Post-hoc comparisons are unwa-
rranted. H4 was rejected. 
Research found a statistically significant difference bet-
ween women and men in attitudes toward the reuse of 
materials, with women reporting higher agreement. Ho-
wever, the difference had only small practical significan-
ce. By contrast, no significant differences were observed 
across age groups, income categories, or by the size of 
respondents’ place of residence.  
The results reached support H1 on gender differences, 
suggesting that gender may be a relevant factor in sha-
ping environmental attitudes. Women report higher ag-
reement, perhaps relating to different socialization or risk 
perceptions, which are important topics in marketing co-
mmunication. The small effect size indicates that other 
variables may also play an important role. It means that a 
marketing strategy targeting only women would likely be 
inefficient and miss many interested men. A statistically 
significant gender difference was found, but the effect is 
small. Therefore, gender should not be used for strict 
segmentation. Instead, marketers can apply small ad-
justments in communication. For example, one ad versi-
on can stress responsibility and social norms, while 

another can stress practical benefits such as efficiency, 
savings, or “smart” solutions. Small changes in visuals 
and calls to action can also be tested. These minor ad-
justments may improve campaign effectiveness for mate-
rial reuse programs, while the main message stays the 
same for all audiences. The lack of significant differences 
by age (H2), income (H3), and place of residence (H4) 
suggests that these demographic characteristics are not 
decisive in this area. The failure of these traditional de-
mographic variables is a very important result for marke-
ting theory. This finding suggests traditional demographic 
segmentation is not effective for promoting circular eco-
nomy practices like material reuse. 
The analysis showed that women attributed greater im-
portance to the reuse of materials. This finding aligns 
with previous research that repeatedly show higher envi-
ronmental engagement among women than men. Re-
search by Saulick et al. (2024), Zhidebekkyzy et al. 
(2023), and Hansmann et al. (2020) report higher rates 
of waste sorting, more active environmental attitudes, 
and more frequent use of sustainable strategies among 
women. Pratama & Ristanto (2024) identified gender as 
a key predictor of pro-environmental behavior among 
students. Similar conclusions were reported by Hernán-
dez-Alemán et al. (2024), and Dąbrowski et al. (2022) 
who highlight interactions between gender, perceived 
environmental threats, and green identity. Research by 
Xia & Li (2023), and Yang & Wilson (2023) differentiates 
types of pro-environmental behavior, with women’s in-
fluence more common in the private sphere. An excepti-
on is Asha & Sultana (2023), who found minimal gender 
differences, underscoring cultural and contextual variabi-
lity in this effect.  
By contrast, age did not emerge as a significant predictor 
of attitudes toward the reuse of materials in our research. 
Previous research, however, reports mixed evidence on 
this relationship. Some research, such as Wang et al. 
(2021), Hansmann et al. (2020), and Wiernik et al. 
(2016), identified a positive effect of age, while others, 
such as Yang & Wilson (2023), and Zhidebekkyzy et al. 
(2022), report no effect or even a negative one. Wiernik 
et al. (2013) found a weak and inconsistent effect of age 
on self-rated behavior. Research by Ágoston et al. 
(2024), Lin & Fung (2024), and Pratama & Ristanto 
(2024) suggests that age may influence behavior only in 
interaction with other variables, such as cultural context 
or value orientation. Consequently, age appears to be a 
variable factor whose effect depends on the type of at-
titudes, the cultural setting, and individual attitudes. 
The third hypothesis tested the association between in-
come level and environmental attitude. The results rea-
ched in our research again showed no significant relati-
onship. Similar results are reported by Peterson & Tollef-
son (2024) and Yang & Wilson (2023), who note that 
higher income does not necessarily imply greater envi-
ronmental engagement. Some research, such as Her-
nández-Alemán et al. (2024), point to a complex interac-
tion among economic status, environmental interest, and 
behavior. According to Pratama & Ristanto (2024), Ber-
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thold et al. (2023), Ertz et al. (2016), and Otto et al. 
(2016) the effect of income is often mediated by other 
factors, such as education, access to infrastructure, or 
green norms. Although Du et al. (2022) showed that in-
come can influence decision making in some contexts, 
the overall picture is mixed and suggests that income 
alone is not a strong predictor of environmental attitude. 
Similarly, the fourth hypothesis on the effect of place of 
residence was not supported. Previous research report 
divergent conclusions. Some research (Cheng & Mao, 
2024; Zhidebekkyzy et al., 2023; Dąbrowski et al., 2022) 
identify stronger pro-environmental behavior among ur-
ban residents, especially younger people. By contrast, 
Yang & Wilson (2023) describe a weak or inconsistent 
effect and suggest that service availability, infrastructure, 
and education are more decisive. Other research (Her-
nández-Alemán et al., 2024; Saulick et al., 2024; Hans-
mann et al., 2020; Berenguer et al., 2005) also indicates 
that the environment shapes pro-environmental behavior 
indirectly through norms, social networks, and conditions 
for action. 
The research question is partially supported. Of the four 
determinants analyzed, only gender showed a statistica-
lly significant association with pro-environmental attitu-
des related to material reuse (F(1,593)=10.789, 
p=0.0011, η_p²=0.0179; women > men). Future research 
should focuse on understanding why gender difference 
exists. Qualitative methods, such as in-depth interviews 
or focus groups could help marketers understand the 
different motivations and barriers for men and women. 
Age, income, and place of residence did not reach signi-
ficance in this sample (p=0.126; 0.599; 0.809), indicating 
no meaningful differences across those groups. A com-
parison with previous research indicates that gender is a 
relatively stable predictor of environmental attitudes, 
whereas variables such as age, income, and place of 
residence show considerable variability, often mediated 
by other individual or social factors. These findings sup-
port the need for a comprehensive, multidimensional 
approach to researching pro-environmental attitudes 
because it is proposed that psychographic variables, 
such as consumer values, personal norms, or lifestyle, 
are more important predictors of this behavior than de-
mographics. The Theory of Planned Behavior, often ex-
plain pro-environmental actions better than simple de-
mographic data. Therefore, it is recommended that mar-
keting strategies should focus on changing attitudes or 
highlighting social norms, not just targeting groups by 
age or income. 
Although the research was conducted in the conditions of 
the Slovak Republic, the findings have broader theoreti-
cal relevance in an international context. The result sho-
wing that age, income, and place of residence are not 
significant determinants of attitudes toward material reu-
se is consistent with previous international studies that 
report the limited explanatory power of traditional demo-
graphic variables in pro-environmental research (Otto et 
al., 2016; Yang & Wilson, 2023; Hernández-Alemán et 
al., 2024). These findings support a theoretical shift from 

demographic segmentation toward behavioral and psy-
chological approaches, which are more suitable for 
cross-country comparisons. International research repea-
tedly confirms that pro-environmental attitudes and be-
haviors are more strongly influenced by individual values, 
personal norms, and perceived behavioral effectiveness 
than by socio-demographic characteristics alone (Ertz et 
al., 2016; Gu et al., 2024). From this perspective, theore-
tical frameworks such as the Theory of Planned Behavior 
and the Value–Belief–Norm Theory represent universal 
models that can be applied across different cultural and 
national contexts (Wiernik et al., 2016; Yang & Wilson, 
2023). The findings therefore contribute to the internatio-
nal discussion on the role of consumers in the circular 
economy and suggest that policies and marketing strate-
gies aimed at promoting material reuse should focus 
primarily on shaping attitudes, values, and social norms 
rather than relying solely on demographic characteristics. 
Future research could test factors from models like the 
Theory of Planned Behavior or the Value-Belief-Norm 
theory. The Theory of Planned Behavior examines attitu-
des, subjective norms, and perceived behavioral control, 
which are all important for marketing strategy (Hidayat & 
Sananta, 2024; Meliniasari & Mas’od, 2024; Wibowo et 
al., 2024). This would help explain why consumers en-
gage in reuse, moving beyond just who they are. Another 
very relevant model often used in environmental re-
search is the Value-Belief-Norm Theory which could ex-
plain how a consumer's personal values (like caring for 
the environment) lead to specific beliefs and a personal 
norm, or feeling of obligation, to engage in material reuse 
(Gomes et al., 2022; Wang et al., 2023; Soemantri et al., 
2025). Results can be important for marketing manage-
ment because it helps managers understand the core 
motivations, attitudes, and social norms that marketing 
can influence. Future research could focuses on psycho-
graphic segmentation, which studies consumer values, 
lifestyles, and AIOs (Activities, Interests, Opinions). Un-
derstanding consumer attitudes toward reuse is a first 
step for marketing more complex circular solutions, such 
as product-as-a-service, leasing models, or company-led 
repair programs. 
From a theoretical perspective, this study contributes to a 
better understanding of the determinants of pro-environ-
mental consumer attitudes in the context of the circular 
economy. The finding that traditional demographic varia-
bles such as age, income, and place of residence do not 
have a statistically significant effect on attitudes toward 
material reuse challenges classical demographic-based 
approaches. The results support recent theoretical views 
emphasizing the importance of psychological and beha-
vioral factors, including values, personal norms, envi-
ronmental beliefs, and perceived responsibility. There-
fore, the study highlights the need to apply broader theo-
retical frameworks, such as the Theory of Planned Beha-
vior or the Value–Belief–Norm theory, which can explain 
pro-environmental attitudes more effectively than demo-
graphic characteristics alone. 
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From a practical perspective, the findings have important 
implications for policymakers, marketing managers, and 
organizations promoting circular economy principles. 
Since no significant differences were found across age, 
income, or place of residence, strategies based solely on 
demographic segmentation may be ineffective. Instead, 
practical interventions should focus on shaping consu-
mer attitudes, strengthening social norms, and increasing 
awareness of the environmental benefits of material reu-
se. The results also suggest the importance of universal 
communication campaigns that emphasize the personal 
and societal value of reuse practices across all consumer 
groups. For companies, the findings indicate opportuni-
ties to design circular business models and marketing 
strategies that are value-oriented and behavior-focused 
rather than based only on traditional demographic targe-
ting. 
The finding that most demographic groups show similar 
attitudes toward reusing materials is highly important for 
both policy makers and marketing managers. It indicates 
that market segmentation by age, income, or place of 
residence may not be effective for promoting circular 
activities, because environmental behavior is influenced 
more by values, attitudes, and the level of awareness of 
circular economy principles than by demographic factors. 
Therefore, marketing strategies should be based on sha-
red motives and values and should use unified, inclusive 
campaigns that strengthen awareness of the benefits of 
reuse. As noted by Testa et al. (2024), consumer behavi-
or in the circular economy is more strongly linked to va-
lue-oriented attitudes than to age or income. According to 
Hojnik et al. (2023), companies are increasingly adapting 
to changing social trends and environmental awareness 
across generations, which supports the need for univer-
sally oriented strategies. Other studies show that demo-
graphic differences have only a weak effect on circular 
behavior, while education, communication, and the avai-
lability of solutions that support reuse play a key role 
(Zhidebekkyzy et al., 2022). From a practical perspecti-
ve, it can therefore be recommended that managers and 
policy makers invest in universal information campaigns 
and behaviorally motivating strategies that promote posi-
tive attitudes toward reuse across the whole population 
(Nowicki et al., 2023). 
Based on these findings, several practical steps can be 
recommended for marketing managers. First, communi-
cation should be built on shared values such as envi-
ronmental responsibility, long-term sustainability, and 
social benefits, rather than on targeted segmentation by 
age or income. Second, it is important to build trust and 
transparency in communication about reuse and re-
cycling, because consumers respond positively to 
authentic environmental claims supported by evidence. 
Third, it is recommended to use digital channels and 
interactive communication formats that combine educati-
on with consumer engagement across generations. In 
addition, marketing activities should be linked to circular 
economy principles, for example through campaigns that 
promote longer product lifetimes and product reuse. Fi-

nally, collaboration with communities and non-govern-
mental organizations can increase trust and strengthen 
shared awareness of the benefits of reusing resources. 

CONCLUSION 

The research on consumer pro-environmental attitudes 
regarding the reuse of materials, conducted online in 
Slovakia in 2024, provided valuable insights into the at-
titudes of different demographic groups. The findings of 
this research indicate that gender is a significant predic-
tor of attitudes toward the reuse of materials, with women 
showing higher agreement and placing greater importan-
ce on these attitudes; however, the effect size was small. 
In contrast, age, income, and place of residence were 
not found to be significant factors, suggesting that their 
influence on environmental attitudes is variable and often 
mediated by other individual or social factors. These re-
sults align with previous research, highlighting the relati-
ve stability of gender differences and the complexity of 
other demographic factors in shaping pro-environmental 
attitudes. Overall, the results emphasize the need for a 
multidimensional approach to studying pro-environmental 
attitudes that integrate demographic, psychological, and 
contextual factors.  
The main limitation of this research is its geographic and 
cultural focus, as data were collected exclusively in Slo-
vakia, which may limit the generalizability of the findings. 
Additionally, small sample sizes in some categories, 
(e.g., adults over 60 or respondents with and monthly 
income higher than €3,000), may affect the reliability of 
the results. Future research should expand and diversify 
the sample, include multiple cultural contexts, and in-
vestigate the link between reported attitudes and actual 
consumer attitudes. Moreover, integrating psychological, 
social, and contextual factors that influence pro-environ-
mental attitudes would provide a more comprehensive 
understanding. Such a multidimensional approach can 
improve insight into the mechanisms shaping environ-
mental attitudes and support the development of effecti-
ve interventions promoting sustainable behavior.  
The research focused solely on reported attitudes wi-
thout directly measuring actual behavior, representing an 
area for future research. Future research should explore 
other consumer behaviors including repairing, product 
sharing, leasing, and remanufacturing. Marketing mana-
gers need to understand how consumers perceive these 
different practices. Research should focuse on the per-
ceived value or perceived risk of circular products as it is 
necessary for developing effective marketing strategies. 
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