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Abstract

Global awareness of environment-related problems is progressively becoming a priority for
public authorities all around the world. This led to the creation of environmental policies
and a frequent sensitisation of citizens to the risks, associated with environmental damage,
which calls for a balanced and competitive socioeconomic development system and a bet-
ter quality of life for the population. This eco-friendly change requires the development of
environmental awareness at both institutional and individual levels. Accordingly, by using
ordered probit models and secondary information from the Eurobarometer on attitudes of
citizens towards the environment, this study contributes to understanding the differences in
the determinants of pro-environmental attitude and behaviour among European Union resi-
dents, and more particularly, differences between older and younger generational groups.
Our results show that residents from older generations, women, living in cities or large
urban areas, not living alone, with no economic difficulties, part of the wealthier classes
of society, and with higher life satisfaction, are associated with a higher pro-environmental
behaviour. In addition, results show that some determinants are highly correlated to the
type of generation considered, such as household composition, class of society, or attitude
towards life satisfaction.

Keywords Pro-environmental attitude - Pro-environmental behaviour - Ordered probit
model - Generational differences - Determinants - European Union (EU) residents

1 Introduction

Environmental protection remains more than ever a central concern in the development of
public policies in many countries throughout the world. Accordingly, pro-environmental
behaviour has received increasing attention within academics, especially about the main
factors that induce people’s pro-environmental behaviour, which has been mainly con-
ducted from two broad perspectives. Some authors assume, explicitly or not, that envi-
ronmental attitudes determine environmental behaviour and thus focus on the factors
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influencing environmental attitude (e.g. Liu et al. 2018; Shen and Saijo 2008). Others seek
evidence of the causality of environmental behaviour by a set of factors, including environ-
mental attitudes (e.g., Aral and Lopez-Sintas 2022; Casal6 and Escario 2018; Rodriguez-
Barreiro et al. 2013). In this respect, different studies have found a gap between behavioural
intentions and behaviour (Dixit and Badgaiyan 2016; Liu and Bai 2014; Zhang et al. 2016).

In addition to the previous, age is a variable that has proven to impact both pro-envi-
ronmental attitudes and behaviour (Casalé and Escario 2018; Shen and Saijo 2008). Previ-
ous research has found higher environmental attitudes among younger people, but weaker
environmental behaviours compared to older adults (Casalé and Escario 2018; Shen and
Saijo 2008). Disparities in attitudes due to age can be related to either the life cycle or gen-
erational effects (Neundorf and Niemi 2014). People who are part of the same generation,
share a lot of commonalities that might impact their attitudes: all members are born, attend
school, start working, have children, and retire at roughly the same age (Mannheim 1952),
and they have gone through similar historical events like wars, the development of new
technologies, and other social shifts, at the same time (Ryder 1985). Although previous
research has considered age as a factor in the pro-environmental attitudes and behaviour of
European Union (EU) residents, there is no literature available analysing changes in other
determinants according to generational differences.

Considering the previous information, the main goal of this paper is to analyse and com-
pare the determinants of both pro-environmental attitude and behaviour, and their possible
differences according to generation. Particularly, this study focuses on possible differences
between older [Builders (born between 1925 and 1945), Baby boomers (born between
1946 and 1964), Generation X (born between 1965 and 1980)] and younger generations
[Millennials (born between 1981 and 1996), Generation Z (born between 1997 and 2012)].
The present paper also aims to compare the impact of socioeconomic variables, informa-
tion sources and attitudes as determinants of both environmental attitude and behaviour.

The general research question that the present investigation aims to answer is: “Are there
any differences between the determinants of pro-environmental attitude and behaviour and
is there any generational effect behind those differences?”. Also, more specifically, the
study aims to answer the following specific research questions: (1) Are there differences
in the effects of socioeconomic variables on pro-environmental attitude and behaviour?;
(2) Do certain information sources influence differences in the pro-environmental attitude
and behaviour of EU residents; (3) Is there any influence of attitudinal variables (life satis-
faction) on environmental attitude and behaviour?; and (4) What are the differences in the
determinants of pro-environmental attitude and behaviour according to the place of resi-
dence (country) in the EU?.

The present investigation offers three considerable contributions to the previous litera-
ture: (1) according to our best knowledge, it is the first paper that analyses differences in
the determinants of pro-environmental behaviour and attitude amongst younger and older
residents of countries part of the EU, (2) it uses the most recent available EU data on the
subject (European Commission 2020), as other studies draw on older Eurobarometer sur-
veys (Aral and Lopez-Sintas 2023, 2022) and (3), while other studies focus on individual
drivers of specific pro-environmental behaviours, such as recycling, water and energy sav-
ing, purchasing of organic products (e.g., Aral and Lopez-Sintas 2022; Corrado et al. 2022;
Wang et al. 2016; Welsch and Kiihling 2009; Yadav and Pathak 2017), we measure over-
all pro-environmental behaviour by focusing on the number of actions (who does more?),
rather than specific drivers.

The remainder of this paper is structured as follows. Section 2 presents the literature
review and theoretical framework. Section 3 concerns the data and methodology. Section 4
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highlights the main results, while Sect. 5 discusses them. Finally, the work is concluded in
Sect. 6.

2 Literature review and theoretical framework

Since the beginning of the twentieth century, the focus of environmental behaviour
research has progressively turned to psychological factors such as attitude. In most studies,
environmental attitude appears to be the major determinant of environmental behaviour,
such as recycling, car use or environmentally responsible purchasing behaviours (Bamberg
and Moser 2007; Lopez-Mosquera et al. 2015; Ritter et al. 2015; Rodriguez-Barreiro et al.
2013). However, some empirical evidence has shown that positive environmental attitudes
do not always lead to effective pro-environmental behaviours (Casalé and Escario 2018;
Heimlich and Ardoin 2008; Pirani and Secondi 2011). In particular, Casalé and Escario
(2018) find that the association between behaviour and attitude depends on the intensity of
environmental attitude.

Since the early 1970s with the emergence of "environmental consciousness”, several
studies have attempted to determine the individual and social factors related to attitude
and environmental behaviour. The main variables used are age, gender, income, education,
social class, and family size (Botetzagias et al. 2015; Pirani and Secondi 2011). Regard-
ing age, the literature suggests that younger people usually have a more positive environ-
mental attitude towards the natural environment than elders, though research evidence also
suggests that young people engage in considerably fewer pro-environmental behaviours
(Casal6 and Escario 2018; Shen and Saijo 2008). One explanation for this might be the
sacrifices in terms of convenience and costs often become a barrier for younger people and
prevent the transition from environmentally friendly attitudes to actual behaviours (Peattie
2010). On the contrary, Wang et al. (2021) advance in the theory of generativity and the
positive psychology of ageing to explain the positive pro-environmental behaviour of older
adults. The first one posits that ageing involves a re-examination of life roles and a shift
towards an other-centred orientation as it is associated with increased wisdom and less self-
ishness. The latter proposes that old adulthood offers gains and areas of growth, such as an
enhanced appreciation of the fragility and beauty of life, which enables them to be better
citizens and conservationists.

Differences in the attitudes and behaviours associated with age can be in part due to
generational differences (Neundorf and Niemi 2014). A generational cohort is defined as
a collection of people who share a similar age and have gone through similar historical
events at the same time (Ryder 1985). Generations are not chosen; neither do members of
a generation choose to belong to it or even realise they do (Kowske et al. 2010). Rather,
generation membership is determined by an age group’s common historical position shar-
ing the same age range for the waging of wars, the development of new technologies, and
other social shifts, and in which all members are born, attend school, start working, have
children, and retire at roughly the same age (Mannheim 1952). In addition, contextual vari-
ations may explain different behaviours of individuals from the same generation. For exam-
ple, Lauterbach and De Vries (2020) showed differences in public opinion towards the EU
depending on the country of residence and its experience of the Eurozone crisis. In this
way, experience, culture and social norms can explain differences in attitudes and behav-
iour within the same generation, underlining the value of considering national variabilities
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when studying generations. So far, in the literature, how the determinants of pro-environ-
mental attitude and behaviour differ, according to younger and older generations, has not
been analysed.

Furthermore, regarding other socioeconomic and demographic factors, generally, most
literature suggests that women (Casalé and Escario 2018; Farahmand et al. 2014; Pirani
and Secondi 2011; Torgler et al. 2008), highly educated (Aral and Lépez-Sintas 2023;
Casal6 and Escario 2018; Cheung et al. 2015; Golob and Kronegger 2019; Petrovic et al.
2013; Robelia et al. 2011; Yucedag et al. 2018), with good income levels (Aral and Lopez-
Sintas 2023; Casal6 and Escario 2018; do Paco and Raposo, 2009; Lopez-Mosquera et al.
2015; Yucedag et al. 2018), married couples (Dupont 2004; Jacob et al. 2009; Patel et al.
2017), and urban residents (Lopez-Mosquera et al. 2015; Shen and Saijo 2008) tended to
exhibit more environmental behavioural intentions. Despite these statements, the literature
is not uniform. A significant number of inconsistencies can be highlighted. For instance,
Aral and Lopez-Sintas (2023) and Mostafa (2007) state that environmentalists are mostly
men, Casal6 and Escario (2018) and Shen and Saijo (2008) note that income is not a sig-
nificant predictor, Aral and Lopez-Sintas (2023) and Cheung and To (2019) are not aligned
with the couple’s argument and, finally, Torgler and Garcia-Valifias (2007) show that rela-
tionship with the size of the town is not so obvious.

In addition, other factors that might be related to pro-environmental attitudes and behav-
iour, are related to the information sources, and other attitudinal variables. Considering
that concern for or interest in environmental problems is an important driver of pro-envi-
ronmental behaviour (Czap and Czap 2010; Saphores et al. 2012; Suttibak and Nitivat-
tananon 2008), then information and improved knowledge could activate the necessary
environmental awareness. In this respect, some authors have argued that environmental
knowledge and pro-environmental attitudes are highly interconnected and strengthen each
other (Bamberg 2003). Research states that knowledge of environmental problems, their
consequences and possible solutions (action, skills and strategies) can lead to changes in
behaviour at the individual level (e.g., Botetzagias et al. 2015; Gifford and Sussman 2012;
Lépez-Mosquera et al. 2015; Saphores et al. 2012). This raises the question of the role
played by information sources.

For a while, it has been well-known that information sources play a significant role in
the environmental education and knowledge of people. Recent studies (e.g. Robelia et al.
2011; Petrovic et al. 2013; Xu and Han 2019) have highlighted the positive effect of digital
media on the environmental education of youngsters, while traditional media remains the
main source of environmental knowledge for the older (Cheung et al. 2015).

Various studies show that developing environmental awareness and related environmen-
tal behaviour can have positive effects on life satisfaction. Brown and Kasser (2005) found
that ecologically conscious consumers have a higher level of perception of their well-
being. Nassani et al. (2013) and Xiao and Li (2011) indicated that consumers had higher
life satisfaction if they reported green purchase intention and behaviour. Then, a study in
Canada and the US led by Schmitt et al. (2018) revealed that respondents who were more
frequently engaged in pro-environmental behaviour were related to higher life satisfaction.
The same results have been observed in the UK (Netuveli and Watts 2020). Nevertheless,
the direction of this relationship does not seem straightforward. Other authors suggest that
high levels of life satisfaction can explain pro-environmental behaviour (Kaida and Kaida
2016; Wang and Kang 2019).

Based on the previous literature review, Fig. 1 depicts the focus of our article, but it is not
exhaustive, as other factors or relationships not considered may influence the analysis. Specifi-
cally, Fig. 1 summarises the relationships that we aim to study in this investigation. First, how
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Fig. 1 Causal model of relationships

socioeconomic and attitudinal variables influence pro-environmental attitude and behaviour.
Second, how pro-environmental attitude is a direct determinant of pro-environmental behav-
iour. Third, how the generation of the residents could moderate the previous relationships.

3 Methodology

The methodology used in this paper assumes that both the attitudes towards the environ-
ment (represented by the self-reported importance of the environment of the respond-
ent) and the pro-environmental behaviour (represented by the number of environmentally
friendly actions done in the past six months by the respondent) are related to some eco-
nomic, demographic, and other characteristics and opinions of EU residents.

The estimated ordered probit models are based on the random utility modelling
approach, which assumes that the latent dependent variable Y; is dependent on two ele-
ments: (1) a linear combination of vectors of independent variables X; and parameters 6,
that have to be estimated; and (2) an error term ¢, that allows obtaining for the individual
i the non-observed factors. The latent regression model used in this paper can be found in
Eq. (1). Further information about the model can be found in “Appendix 1”.

K
Y=Y X +e, (1)

k=1

The data comes from the survey “Special Eurobarometer 501, Attitudes of European citi-
zens towards the environment” which was carried out between 6 and 19 December 2019
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within the 27 EU Member States and Great Britain. This survey is a follow-up of the
Special Eurobarometer from 2017 and is based on face-to-face interviews with 27 498
respondents from different social and demographic groups. It was conducted by the Kantar
Public Brussels network at the request of the European Commission, with the main goal of
measuring the evolution of the Europeans’ concern about environmental issues (European
Commission 2020). After excluding respondents who refused to answer certain questions
that were of interest regarding this research, we ended up with 27,346 observations. In
“Appendix 2”, the distribution of the sample according to the country of residence of the
participants is presented.

In the current study, two dependent variables were used. The first one, which is related
to pro-environmental behaviour, is based on the number of environmental actions done by
the respondents in the past six months. In the questionnaire, a list dividing the environ-
mental behaviour into 14 actions was proposed to the respondent, who then had to pick
the ones he/she had undertaken. The list of actions can be seen in “Appendix 3”. The first
dependent variable was built by considering different levels of environmental behaviour,
according to the number of environmental actions undertaken by the residents. Thus, 4
levels were created:

(1) Low level of pro-environmental behaviour—(0-3 actions undertaken)

(2) Mid-low level of pro-environmental behaviour—(4—7 actions undertaken)
(3) Mid-high level of pro-environmental behaviour—(8—10 actions undertaken)
(4) High level of pro-environmental behaviour—(11-14 actions undertaken)

Meanwhile, the second variable, which is related to pro-environmental attitude, corre-
sponds to the perception of the importance of protecting the environment. In the question-
naire, using a scale (from 1 to 4) the respondents were asked to measure how protecting the
environment was important for them. The second dependent variable was built considering
this 4-scale response, as follows:

e (1) Low level of pro-environmental attitude—Response to question: Not at all impor-
tant

e (2) Mid-low level of pro-environmental attitude—Response to question: Not very
important

e (3) Mid-high level of pro-environmental attitude—Response to question: Fairly impor-
tant

e (4) High level of pro-environmental attitude—Response to question: Very important

Concerning the independent variables, they are related to the attitudes, economic and
demographic characteristics of respondents. They were built accordingly as shown below:

e Attitude towards the environment—two levels: (1) The environment is fairly important
to me, (2) The environment is very important to me.

e Country of residence of the resident—28 levels according to each country of residence
of each resident.

e Generation—four levels: (1) Builders (born between 1925 and 1945), (2) Baby boom-
ers (born between 1946 and 1964), (3) Generation X (born between 1965 and 1980),
(4) Millennials and Generation Z (born between 1981 and 2012).

Gender—two levels: (1) Man, (2) Woman
Household composition—two levels: (1) Not living alone, (2) Living alone
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e Place of living—two levels: (1) Cities/ large urban area, (2) Rural area/Towns and sub-
urbs/small urban area

e Social class—six levels: (1) The working class of society, (2) The lower middle class,
(3) The middle class, (4) The upper middle class, (5) The higher class, (6) Another
answer.

e Income (Economic difficulties paying the bills) —2 levels: (1) Most of the time, (2)
From time to time or almost never/never

e Life satisfaction—3 levels: (1) Very satisfied, (2) Fairly satisfied, (3) Not very or not at
all satisfied.

e Environmental information sources—©6 levels: (1) Newspapers or magazines, (2) Tel-
evision news or radio or films/doc, (3) Family/friends/etc., (4) Books/scientific lit or
brochures or events or museum, (5) Online soc networks or internet, (6) Other

If more information is needed about the original questions and the descriptive statistics,
please refer to the report associated with the questionnaire: “Special Eurobarometer 501,
Attitudes of European Citizens towards the Environment” (European Commission 2020).

In this investigation, six ordered probit models were estimated: three for analysing envi-
ronmental attitude and three for environmental behaviour. For each of them, separate mod-
els were estimated for the full sample, for the sample of the younger respondents (born
after 1980) and for the sample of the older respondents (born before 1980). Also, for each
of the models, we estimated the marginal effects, which are a measure of how much the
probability of being part of a specific category for the dependent variable is affected by a
change in the values of the independent variables that were used in the models.

4 Results

Table 1 shows the results of the environmental behaviour and attitude models. Meanwhile,
the marginal effects of the environmental behaviour and the attitude models can be found
respectively in “Appendixes 4 and 5”.

4.1 Differences between determinants of attitude towards the environment vs
environmental behaviour

The results of the behaviour models (Table 1) show that in all cases, the attitude towards
the environment is significantly and positively correlated with environmental behaviour,
suggesting that higher concern for the environment is related to a higher number of green
actions by EU residents. However, the marginal effects (“Appendixes 4 and 5”) show that
the highest positive effect in considering the environment as very important is associated
with the second level of actions towards the environment (y =2), suggesting that the high-
est environmental concern is not necessarily equivalent to the highest levels of environ-
mental behaviour, indicating that other factors also take part in the behaviour.

Moreover, according to the results of the behaviour and attitude models (Table 1), there
are similarities between the determinants of environmental behaviour and environmental
attitude, but they are not exactly the same. While factors such as age, gender, social class,
income, life satisfaction and environmental information sources are significantly related
in different scales for both attitude and behaviour, other variables such as the household
composition and the place of living are relevant for the behaviour but not for the attitude,
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evidencing some differences in the determinants. Moreover, the relative level of associa-
tion of each variable also differs between attitudes and behaviour models.

4.2 Differences in the determinants of pro-environmental attitude and behaviour
between older and younger generations.

When samples are split according to younger and older generations, there are some differ-
ences between groups. For example, it can be observed that a higher level of pro-environ-
mental behaviour is only significant in the older generations in countries such as Belgium,
Greece, Ireland, Italy, the UK, Lithuania and Malta (Table 1). On the contrary, for Estonia,
the highest level of pro-environmental behaviour is only significant for the younger gen-
erational group. Moreover, it can be observed that there is a higher level of significant pro-
environmental behaviour for those not living alone and those satisfied with their lives, but
only for the older generations (Table 1).

Subsequently, for both generational groups, there is a positive relationship between a
higher level of environmental behaviour and a preference for books, scientific literature,
brochures or events, as information sources in environmental aspects. However, as a sec-
ondary source of information, models’ results suggest that residents with higher environ-
mental attitude prefer information sources like television news, radio or films/documenta-
ries if they are part of older generations (Builders, Baby boomers and Generation X) and
social networks or the Internet if they are part of younger generations (Millennials and
Generation Z).

4.3 The relationship of socioeconomic variables and attitudinal variables
with pro-environmental attitude and behaviour

Figure 2 presents the marginal effects for the highest levels of environmental behaviour
and attitude, in order to better understand differences in the correlation of the different
variables with pro-environmental attitude and behaviour. Considering the generation as an
independent variable, there is a higher pro-environmental behaviour associated with Baby
boomers (born between 1946 and 1964) and Generation X (born between 1965 and 1980).
However, the highest environmental attitude is related to the oldest generation (Builders,
born between 1925 and 1945), who paradoxically, are associated with the lowest environ-
mental behaviour.

Concerning gender, results suggest that women are related to a higher level of pro-envi-
ronmental attitude and behaviour. Moreover, household composition seems to be correlated
only with behaviour and not attitude, as residents not living alone are related to higher lev-
els of pro-environmental behaviour. A similar case occurs with the place of living, which is
only significant for the behaviour models, and suggests a higher pro-environmental behav-
iour level for those living in cities or large urban areas.

For the class of society, the results evidence a correlation between higher pro-environ-
mental attitude and behaviour, and residents who are part of the highest classes of society
(upper middle and high class). Surprisingly, there is a higher pro-environmental behaviour
associated with the upper-middle class rather than the highest class, but the differences do
not seem to be significant. For the income variable, as expected, there is a lower level of
pro-environmental behaviour and attitude associated with residents who have more eco-
nomic difficulties.
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Marginal Effects (%)
Variable Full sample - Behavioural| Full sample - Attitude
model (y=4) model (y=4)
Baby boomers [ 0.96 % | -0.39 %
Generation Generation X | 1.01 %
Millenials and Generation Z | 1 0.70 % | [
Builders Reference
Gender Man -0.50 % -7.55 %
Woman Reference
Household Not living alone 0.32% -1.35%
composition  [Living alone Reference
Cities/ large urban area 0.27 % 0.66 %
Place of living |Rural area/Towns and
suburbs/small urban area Reference
The lower middle class [ 0.47 % ﬁ -0.94 %
The middle class [ 0.39/% ; 2.69 %
Social class The upper middle class | 0.72 % | 4.98 %
The higher class | 0.64 % j 14.10 %
Other answer [ 0.01% [ -0.39 %
The working class of society Reference
Income Most of the time -0.42 % -5.52 %
(Economic From time to time or almost
difficulties) never/never Reference
Very satisfied | 0.40 % 22.66 %
Life satisfaction |Fairly satisfied | 0.25% 7.62%
Not very or not at all satisfied Reference
Newspapers or magazines L 0.86 % 6.37 %
Television news or radio or
I films/doc 0.99 % 17.69 %
Ervronmental. |Family/friends/ete K 0.85 % 6.51 %
sources Books/scientific lit or brochures or I
events or museums 1.61 % 13.51 %
Online soc networks or internet [T 52% | 13.64 %
Other Reference

Fig.2 Marginal effects (y=4). Socioeconomic, information sources and attitudinal variables. Note: mar-
ginal effects in bold letters when significant (p <0.05)

Moreover, results suggest that attitudinal aspects of residents might also be related to their
environmental attitude and behaviour, as residents with higher life satisfaction were found to
be related to a higher level of pro-environmental attitude and behaviour.

4.4 Differences between country of residence on pro-environmental attitude
and behaviour

In terms of the country of residence, residents from Northern and Western Europe are cor-
related with the highest probability of being part of the most important level of environmental
behaviour (y=4), as shown in the marginal effects of Fig. 3a. Meanwhile, residents of Sweden
and Greece are associated with the highest probability of having the highest level of environ-
mental concern (see Fig. 3b).
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Marginal Effects - Behaviour model (y=4)
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Fig.3 Marginal effects (y =4)—distribution per country
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5 Discussion

Our results show that even though attitude is related to environmental behaviour and there
are similarities in their determinants, they are not exactly the same. Environmental attitude
is linked to a positive impact on environmental behaviour (Aral and Lopez-Sintas 2022;
Hadler and Haller 2011; Pirani and Secondi 2011; Pisano and Lubell 2017), but it is not
correct to affirm that every people that have an environmental concern are projecting that
interest into action. Our results are in line with Casal6 and Escario (2018), the association
between environmental attitudes and environmental behaviours depends on the intensity of
the attitudes. However, we provide a further analysis by identifying that a threshold seems
to exist above which other variables are essential to driving behaviour. Strong environ-
mental attitudes are not enough to explain proactive environmental behaviour. In fact, the
results of the present study, evidence that the generation, country of residence, household
composition and place of residence show the biggest differences between attitudes and
behaviour as will be detailed in the following paragraph. In the scope of our study, these
are the variables that could have the greatest influence in reducing the gap between attitude
and behaviour.

There are clear differences in the determinants of pro-environmental behaviour and
attitude between older and younger generations. Our results suggest that two of the older
generations (Baby Boomers and Generation X) seem to be associated with higher lev-
els of pro/environmental behaviour than the younger generations. This is partially in line
with recent literature, which associates older people with higher environmental behaviour
(Aral and Lopez-Sintas 2022; Casalé and Escario 2018; Wiernik et al. 2013; Pirani and
Secondi 2011; Sanchez et al. 2016). It is worrying for the future that the younger gen-
erations (Millennials and Generation Z) are associated with lower environmental behav-
iour. In this sense, there is a need for higher efforts to encourage the young generation to
a higher level of pro-environmental action. The Internet and digital social networks play
a key role in environmental education, particularly for the younger (Cheung et al. 2015;
Petrovic et al. 2013; Robelia et al. 2011), and could be a key lever to increase the dissemi-
nation and acceptance of reliable environmental information to the younger generations in
a way, that they could increase higher pro-environmental behaviour in these generations.
However, paradoxically, the increasing share of leisure time that young people spend virtu-
ally resulted in less and less time spent in the natural environment, and this consequently
reduced their environmental engagement (Dabrowski et al. 2022). An important factor
determining the relationship with the environment is the contact with the natural world.
It is particularly important during childhood and adolescence (Arnold et al. 2009). In this
line, older generations have spent more time developing pro-environmental skill sets (e.g.
how to grow a vegetable garden, how to cook from scraps, how to repair objects, etc.).
Policies need to tackle these problems in order to increase the younger’s willingness and
capabilities to act in favour of natural environment, as well as using the older generation’s
skillset and experience as a lever for environmental actions.

Apart from reliable information, economic issues might be another structural issue that
has caused a lower level of pro-environmental behaviour of younger generations, as pre-
vious literature has demonstrated that economic difficulties in Europe are usually more
prominent in younger populations due to reduced employment opportunities after the 2008
Great Recession (Schoon and Bynner 2019). Usually, pro-environmental actions require
more expensive costs that some young people are not able to afford. As a result, struc-
tural issues related to deficient economic conditions of younger generations might need

@ Springer



Determinants of pro-environmental attitude and behaviour...

to be solved, before a greener behaviour could be expected. In addition to this, actions are
needed to make sustainable behaviours more affordable and attractive for the younger gen-
erations. On the other hand, it is interesting to notice, that for the younger generations, the
wealthiest group was associated with one of the lowest levels of environmental behaviour.
This might be due to the high standard lifestyle, which elicits actions that directly or indi-
rectly are contradictory to preserving the environment (Starr et al. 2023). Future research
demands the need for strategies by authorities to control this sort of rebound effect.

Moreover, from the results related to the countries of residence, it was found that Swe-
den evidenced the highest marginal effects for the highest level of both environmental atti-
tude and behaviour. This is not a surprise considering that when it comes to recent rankings
on international environmental issues, Sweden has consistently come out on top (Marbuah
2019). Some reasons to explain the previous is that Sweden is one of a select group of pro-
gressive nations that are regarded as setting the pace in environmental policymaking with
notable implementation success (Jinicke 2005), is a pioneer in market-based policy instru-
ments such as environmental taxes (e.g. gasoline tax) and Swedish residents are willing
to significantly increase their financial contributions and/or modify their present or future
lifestyle in order to improve environmental quality (Marbuah 2019). In addition, the fact
that in Finland and most countries of Western Europe (except France and the UK), there
is a high likelihood of high environmental behaviour and relatively lower environmental
attitude, suggests that there might be policy-related aspects that might be leading residents
of these countries towards a higher green behaviour, without them even noticing it. Thus,
stronger environmental policies in other countries could also be a solution to force the
increase of the environmental behaviour of the residents.

On the other hand, it was found that Eastern and Southern countries in the EU tend to
have the lowest level of environmental behaviour. Also, it is worrying that some countries
like Spain, Greece and Bulgaria are associated with a relatively high environmental atti-
tude, which is not reflected in their environmental actions. Although economic, social, and
cultural disparities between the countries are likely to explain these differences (do Paco
et al. 2013), they might also be a consequence of residents having no clear idea of how to
be more environmentally friendly, despite their concerns, suggesting that more environ-
mental education might help to close this gap.

In addition, some of the differences in pro-environmental attitude and behaviour
between EU countries may have been shaped by similar historical events experienced by
residents of the same generation. Builders have been particularly affected by major events
such as World War II and the postwar period. Similarly, the effects of the postwar period
had a significant impact on Baby boomers. Possibly, the living conditions of these periods
may explain in part some of the differences in the pro-environmental attitude and behaviour
of the oldest generations. Furthermore, the postwar course of events, with most of Eastern
Europe falling under the Soviet Union and communist influence, Southern countries under
political instability of some authoritarian regimes, and Western European countries estab-
lishing democratic governments, may have also shaped their environmental behaviour.
However, it is worth noting that cultural differences and social norms associated with the
different countries may have an impact on the environmental behaviour of the same genera-
tion (Lauterbach and De Vries 2020).

Regarding the variables related to the economic status such as class of society and
income, it is clear that residents with the best economic conditions are related to a higher
environmental behaviour. This is in line with similar investigations such as Eom et al.
(2018), Kennedy and Givens (2019) and Shen and Saijo (2008). A reason to explain this
is that economic difficulties might overshadow environmental concerns and actions. In
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addition, as previously mentioned, sometimes being environmentally friendly is costly, as
actions such as the acquisition of environmentally friendly products usually imply a higher
cost, representing even more negative consequences in the financial aspect. Wealthier peo-
ple are less preoccupied with economic restrictions and may pursue more post-materialistic
goals, such as individual self-fulfilment or environmental protection (Casal6 and Escario
2018).

For other variables, such as gender, our results seem to confirm that men are associated
with a lower level of environmental behaviour compared to women (Aral and Lopez-Sintas
2022; Farahmand et al. 2014; Pirani and Secondi 2011; Torgler et al. 2008). One explana-
tion for this is that the natural role of women as caregivers and nurturers implies coopera-
tion and compassion and predisposes them to have a greater concern for the preservation of
life and the environment (Hunter et al. 2004).

Meanwhile, similarly as found by Duarte et al. (2017) and Léger and Pruneau (2015),
our results suggest that the structure of the household is correlated to pro-environmental
behaviour. Interestingly it only has an impact on older generations, suggesting a higher
environmental behaviour for those not living alone. Subsequently, our results suggest that
people living in urban areas are correlated with a higher level of pro-environmental behav-
iour. This is only associated with the younger generations, suggesting a probable envi-
ronmental educational gap between the young generations living in rural areas and urban
areas. Indeed, Dabrowski et al. (2022) highlight that such barriers are most common in
rural areas and small towns, where as a result residents from Generation Z indicated lazi-
ness or forgetfulness in the context of environmental issues.

Finally, the fact that there is associated a higher pro-environmental behaviour and atti-
tude for those respondents that have higher life satisfaction, is in line with several studies
in the literature, which have taken place in different contexts such as China (Wang and
Kang 2019; Xiao and Li 2011), Sweden (Kaida and Kaida 2016), Saudi Arabia (Nassani
et al. 2013), the US (Brown and Kasser 2005; Jacob et al. 2009; Schmitt et al. 2018), Can-
ada (Schmitt et al. 2018) and the UK (Netuveli and Watts 2020). The reason behind these
results might be that the well-being perceived by the respondents when they are satisfied
with their lives conducts them to positive actions related to environmental care.

6 Conclusions

This investigation looked at the factors that determine the environmental attitude and
behaviour of EU residents. With this study, we contribute to the debate concerning dif-
ferences in environmental attitudes and behaviours by comparing their drivers, with a
special focus on the differences according to generational groups. We also explore the
influence of environmental attitude as a possible determinant of environmental behav-
iour. The use of adequate representative data from the Eurobarometer survey on the atti-
tudes and behaviour of residents in the 27 EU countries and Great Britain towards the
environment enhances the robustness and credibility of the results (European Commis-
sion 2020).
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The findings of this investigation present very important and useful insight for authori-
ties and policymakers, as the current research reaffirms that there are structural issues that
need to be addressed in order to increase pro-environmental behaviour amongst EU resi-
dents. Also, the findings of this research evidence the need to sensitize residents to the
risks associated with environmental damage and the need to adopt a greener lifestyle. This
is particularly important for EU nations, which are called to deliver on the EU Green Deal,
which has the ambition to make the EU the first climate-neutral continent by 2050. The
information can be used for a better informed and bolder policy design and to better target
the beneficiaries of policy actions. Also, results can help to understand which segments of
the EU residents should be prioritised on the actions taken.

Our findings indicate that there are similarities in the determinants of environmental
attitude and behaviour, but the determinants are not exactly related to environmental atti-
tude and behaviour in the same way. This shows that analysing the determinants of pro-
environmental behaviour by studying the determinants of attitudes is not as reliable as
some previous investigations have suggested. Although there is an undeniable relationship
between them, there are still some important differences that cannot be ignored. Moreo-
ver, considering different generational groups in the equation, added more differences in
the determinants of pro-environmental attitude and behaviour between younger and older
groups, with variables such as the household composition, class of society or life attitudi-
nal variables, having the highest effects.

In general, the results show that socioeconomic and attitudinal variables are signifi-
cantly correlated with pro-environmental behaviour, with residents being born between
1946 and 1980 (Baby Boomers and Generation X), who are women, living in cities or large
urban areas, not living alone, with no economic difficulties, who are part of the wealthier
classes of society and with higher life satisfaction, being likely to have a higher environ-
mental behaviour in terms on the numbers of green actions. Moreover, we also found that
the information sources also impact environmental behaviour, with books or scientific lit-
erature being the options that encourage higher environmental behaviour.

This study is not exempt from limitations. Although the data is highly reliable due to
the sample size and representativeness, since it is secondary data information, we could
not structure a more specific survey for the goal of the study. Future research should
be encouraged with primary data to compare the results of this secondary information.
Also, another limitation from the methodological aspect is that the estimated ordered
probit models do not consider the unobserved heterogeneity, so they assume that the
parameters estimated are fixed. This limitation can be overcome in future studies by
using alternative models such as a zero-inflated ordered probit model or a grouped latent
class ordered probit model with class probability functions. Despite this, it is important
to highlight a word of caution, that a model that accounts for unobserved heterogeneity
would difficult the interpretation of the parameters, which might affect the efficacy in the
formulation of policies. In addition, it is important to highlight that the results from this
study are based on a questionnaire executed just before the COVID-19 pandemic, thus
further research should identify the possible effects of the pandemic on pro-environmen-
tal behaviour and attitude.
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Appendixes

Appendix 1

Further information about the model

Considering that the dependent variable is not observable, it can be measured by a set of
indicators y;, representing the various categories that constitute it. For the first depend-
ent variable (pro-environmental behaviour), the indicators for the pro-environmental
behavioural model are shown in Eq. 2.

Ist level—Actions towards the environment (0-3 actions): y; = 1if ¥; <

2nd level—Actions towards the environment (4-7 actions): y;, =2if y; <Y, < u,
3rd level—Actions towards the environment (8—10 actions): y; = 3if y, < Y; < s
4th level—Actions towards the environment (11-14 actions): y; =4 if p; < Y; (2)

Moreover, for the second dependent variable (pro-environmental attitude), the indi-
cators for the attitudinal model are shown in Eq. 3.

Ist level: Self-reported environmental concern—Not at all important: y; = 1if
2nd level: Self-reported environmental concern—Not very important: y; =2 if
Hy <Y <y

e 3rd level: Self-reported environmental concern — Fairly important: y; =3 if
Hy <Y; < s

e 4th level: Self-reported environmental concern—Very important: if y; =4 if y; <Y

3)

In the previous equations, y;, p, and i are category threshold parameters that must
be estimated considering that y; < p, < p;. The category thresholds show the points in
which the level of self-reported environmental importance or behaviour varies because
of a high latent change in the latent preference.

Considering a distribution function for the error term F (cumulative distribution
function cdf which is the normal distribution for the ordinal probit models) and setting
Ho = —oo and y; = oo, the probabilities for each of the indicators y; can be obtained
based on Eq. 4.

P(y;=j) = P(&; < uj— 0X) = P(&; < py_y — 6X) = F(u; — 0X) — F(u;; — 0X) (4)

Appendix 2

See Table 2.
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Table 2 Sample features

Appendix 3

See Table 3.

Country of residence Frequency Percentage (%)
FR—France 1067 3.90
BE—Belgium 986 3.61
NL—The Netherlands 1043 3.81
DE—Germany 1535 5.61
IT—Italy 1038 3.80
LU—Luxembourg 311 1.14
DK—Denmark 1034 3.78
IE—Ireland 941 3.44
GB-UKM—Great Britain 936 342
GR—Greece 1034 3.78
ES—Spain 997 3.65
PT—Portugal 1108 4.05
FI—Finland 1020 3.73
SE—Sweden 1015 3.71
AT—Austria 959 3.51
CY—Cyprus (Republic) 485 1.77
CZ—Czech Republic 995 3.64
EE—Estonia 982 3.59
HU—Hungary 1055 3.86
LV—Latvia 1002 3.66
LT—Lithuania 1021 3.73
MT—Malta 461 1.69
PL—Poland 1073 3.92
SK—Slovakia 981 3.59
SI—Slovenia 996 3.64
BG—Bulgaria 964 3.53
RO—Romania 1147 4.19
HR—Croatia 1039 3.80
Other 121 0.44
Total 27,346 100
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Table 3 Actions towards the environment

Actions towards the environment

Chosen a more environmentally friendly way of travelling (walk, bicycle, public transport, electric
car)

Avoided buying over-packaged products

Avoided single-use plastic goods other than plastic bags (e.g., plastic cutlery, cups, plates, etc.) or
bought reusable plastic products

Separated most of your waste for recycling
Cut down your water consumption

Cut down your energy consumption (e.g., by turning down air conditioning or heating, not leaving
appliances on standby, buying energy-efficient appliances)

Bought products marked with an environmental label
Bought local products
Used your car less by avoiding unnecessary trips, working from home (teleworking), etc

Joined a demonstration, attended a workshop, took part in an activity (e.g., a collective beach or park
cleanup)

Changed your diet to more sustainable food
Spoken to others about environmental issues
Bought second-hand products (e.g., clothes or electronics) instead of new ones

Repaired a product instead of replacing it

Appendix 4

See Table 4.

@ Springer



Determinants of pro-environmental attitude and behaviour...

spuep
-1oyION
#xx%H11°C x5 HLY'L wxxBI0VL w25 %8S €T — #xxx%CCT wxxDLLL w#xx HLTE]  wxxHSTET— #xx%81'C wxx %YL wxxHLY'EL  #xx%8YECT— SUL—IN
Smoquo
#=x%68°0 = HLI'E #x%5S6°S  xx%C001 — w0k 5561 k%S89 #5x 509 1T %%x%0S°0C— k50T T w501y wikBIYL wxxH00Cl—  XNT—T
BV T = 452 %60°S — wxx VS 6~ #xx590°91 %690~ BIVT— LY — BITL  sxx%OL'T — wxxp9SL— #4xHCO'CI Area—r1
pue|
*%89°0— x5V T— #xHYSY— =+ %V9'L %¥1°0 %LY"0 %180 %Y1 — %Er0— %611 — BILT— %9y -oI[—HI
douery
#45%0€" | x5OV w0k %9C6  wxx %8S ST — #5611 w=xBHLLY wxxHCLL xx B8V T — wxkHSE T wxxHSLY wxkBEYY wxxDELYI — —dd
%LEO— %EET — %6¥'C— %0TY %T1°0 %EY0 %ELO %8T 1 — %ETO— %080 — %Y1 — %6t ureds—sH
900010
#x%T8'0— #x%16°CT— x5SV S — #x%81°6 %Sy’ 0— %981 — %BLIT— BLYY  wxBILO—  wxBLYT— #x %0V — #x%LYL —3aon
Kuew
x5 HE1] #4x 5107 wxxBES' L wxx%89TI — #xHCL1 #x%16°¢C #x%89'9 wxBILTI— wxx DL wxx D11y wxx DOV L wxx%SLTI—  ~19D—HA
Sew
#xx %€ sk BLLS wxx %1801 5 %0T 8T — #5001 #5x4:%86°9 #xx%COTT 5xx%06'0C — sk HSL'T kY179 sk BSTTT #xx%S0°61—  -Udd—3A
wni3 Q0UQpISaI
#x%H8L°0 #xHSL'T #xHLL'S #+x%0L'8— %LTO %96°0 %Y1 %HL8T— #x%59°0 #x%6C'T =+ HSI'Y #x%60'L—  -lPd—Hd  Jo Anuno)
Qw 0)
Jueytodur
K10A ST
JuSWUOI
#xx%01°C  #x4%8601 #5: %0900 s %LIYE — sk BSEE  wwx YL #xx%E00C w5 %HCISE— w0k B0CE e %CCTT #xx%8E°0C  #xx%08YE— -lAus gL,
w0}
HEMLOQEM juauwuox
Aparey st -IAUQ )
juawuox SpIemo)
5% %8ET %5067 #5:x %816 xxx%9V' ST — #5x %07 T #5:%00'1 x5 %S9V — #5x %071 #5:: %0V #5:x%S60'8  wxx%8CSI — -TAUQ 9], pmmy
=K ¢=K =K 1=K =K ¢=K =K 1=K =K ¢=K =K 1=K
(X uon
-e10uag pue sIwooq h@.ﬁn— »muvﬂv:SDv 2I0J2q 10 )86 ur urogq AN ﬂOﬁNkOGO% pue wﬁmmﬁ—GO:MEv 0861 Id)Je wiog O#QENW 1mg
(%) s1093)0 [eUISIRIA] Q[qeLIeA

[OPOWI INOTABYRq—S)ORJ2 [RUISICIN  3|qel

pringer

Qs



J. Cantillo et al.

2l

#x%HL8'0— #x%80°€— #xH8L'S— #+xHEL'O %960 — BLEE— %BSL'S— %8001 #xx%L8O0—  #xx%SOEC—  sxxBYSS— #xx %976 —LA
erue

«5H65°0— +%80°C— #*H16°E— «%8S°9 %100— %¥0°0— %80°0— %e1"0 %EY'0— %IST— %YLT— %Ly -OPrT—LT
vIA

%TE0— %L1 — BITT— %SS'E %T1°0 %1¥°0 %690 BITT— %61°0— %LY0— BT — %80T  WI—AT
Kre3

L8 = wawxBHLIY — sk HC8 L~ #xxHILEL #*H10'T— «59S'€— #HLO9— #HSY0T e BEL T = s B96°€— s B8I'L— #4x%9CCl -UNH—NH
eIu

%¥0°0 %EL0 %STO e d #x%H1T1 #xHECY #xHCCL #x%99°Cl — %TE0 a4l %LOT %eSE—  -osd—HA
orjqndoy
yooz)

#xxBECT = wxxBHLE Y — wxx 618~ x5 HOLE] #5601 — #+x%518°€— #xx %6059~ wxBOETT  wexx P8I T = wxxBSIV— wxx HES'L— #4x%98°Cl —ZD
[l
-qnday)
snud£D)

%¥0°0— %91°0— %0€0— %08°0 %ET0 %S¥°0 %LLO %9¢°1 — %¥0°0 %S1°0 %9T°0 %SY0— —AD
puef

#4490 wxx HLL'E wikBHLOL w5067 TT — w0k 98T wxkB8Y'S w4 HSEO wxxDHOEI] — wrkHECT sk B1EY wikHES' L wxxHLEEC] — “UL—Id
uap

45595 #4x%60°60 #xxHSOLT w25 %0L'8T— wxxBVCE wxx%HSETT 4558601 wxx%HLOEE— #xxDEL'T #xx%LS'6 s BHLE LT #xx%L96CT—  -OMS—HS
e

%LTO %96°0 %081 %e0°€— %620 %10°1 BTL'T %T0'€— %0€°0 %901 %€6'1 %0gE—  -SOV—LV
urejLg
JeaIn)
—ININ

#x%S8°0 #x%00°¢ #+x %€’ #5876~ %6%°0 BILT %€6'C BEL'S — wxx%9L°0 #xx%99'C wxkDE8Y  wxx%IT8— -40
[esm

wxBIET = wxx DYV — w44 %0L" 8 — x5V V1 %001 — #5067’ €— +%96'S — #HSY'Ol  wxxBCC T~ 5 %ITY — s VL L— kx5 CCED -10d—ILd

r=A e=£ t=£ 1=£ y=A e=£ =K 1=£ y=A e=£ t=£ 1=£
(x uon
-BIOUAT pue s1owo00q Aqeq ‘s1op[ing) 210J3q 10 )86 ] Ul uiog (7 uone1aua3d pue S[RIUU[[IW) O]G] J)e ulog ordures ng

(%) $1993j0 TeUISIRIAl

alqurres

(ponunuod) 4 3jqer

pringer

Qs



Determinants of pro-environmental attitude and behaviour...

#x%%56°0 #xx%9E°€ #5:x%0€9  xx:%09°01 —

#4x%16°0 #4xHECE w0k %S00 w5 %6101 —

wxxBVCT = wxx DOV Y — wxxHST8— #xx506°€]

#xxB8E T = wxx%88'V— #x5%91°6— w45 HCY ST

s BLY 1= wxxBECTS— #xx %086 — #xx 50591

%¥S0 %16'1 %8S°¢ %€0'9—

%8T0— %001 — %881 — %91°€

waxBV8 T = #xx%ES9~ s BYTTI — 4 %19°0C

sk BT = w5 %69C—  waxBIL'6— #xxHC0'LT

#5501 T~ #xx%89 L~ w0l — w45 %L6'CT

sk BIOT = wxx%899—  wxx %0V 1 — #xx%86°61

%190 %TL'C %9t %99 —

%SY'0— WBLS'T— %89°C— %69'Y

#5611 — B8V — s HELL— #x50SCL

sk 10'] #1556 sk VY9 w00 TT —

#xx%96°0 wxk9E'E sk D019 wxx BTV Ol —

QoudIoJY

sk BLE T = aex%OLY — wxxHOL'8 — #4598 71

#5589 T~ #xx%08'C—  #x5%6901 — w490 81

sk POS T = axBLS S~ wxxBHI101— #4559 L1

%8570 #x%¥0°C #x%0L'€ #x%HEE9—

%60~ %1071 — %¥81— %yLe

wxx BV T = sk BOL' S~ wxx%SYO1 — sk 5S8 LT

(X uon
-eIoUAT)
0861
pue G961
u2aMIaq
ulog
(s
-wooq
Aqeg)
961
PUE 9361
uoamIaq
ulog  UONEBIdUAD
SOLNUNOD
Q0
en
-eoID—YH
RIUBWIOY
—0d
eres
-Ind—Dd
BIU
-oA0IS—IS
BIRA
“O[S—IS
pue[od
—d

p=A ¢=K =K 1=K

(X uon
-eI0UdS puE S10W00q AQeq ‘SIOP[ING) 10Joq 10 ()G Ul ulog

t=A ¢=K =K 1=K

t=A ¢=K =K 1=K

(7 uone1aua3d pue S[RIUU[[IW) O]G] J)e ulog

ordures ng

(%) $1993j0 TeUISIRIAl

alqurres

(ponunuod) 4 3jqer

pringer

NS



J. Cantillo et al.

45 %9C°0 #4x%C6°0 #xx%HCL'T #xx 68T~

#4x%6£°0 455071 #5x 09T wxx DIV Y —

BV 0~ wxxBHEST — w0k 98T — wxk T8y

#+%ST0

%900~

#5x%9L°0—

#x%68°0 #x%CS'T #+%L9T—

%ETO— %6€0— %890

w0k pS9T— e 5ES Y — wxk V0L

45 %5LT0

4+ %5CE°0

k5050~

w54 %0L°0

QouIJRY

#5x%56°0 #xx%HCL'T #xxHV6T—

QOUIJY

#xxDELT w5 %6S0T  #xx%0S €~

QOUAIRYY

s HOLT — #5x %00 € — #5:x 597G

QOUAIRYY

#5455V’ x5 BSYYV wxx%09°L—

eore
ueqIn
[rews
/sqingns
pue
SUMO)
/eare [eIny
BaIR
ueqin
a31e| Surarg
/S9ND JO 99®'ld
Juore

Buiarg uon

Juofe -1sodwod
SUIAI[ION  p[oYyasnoH
UBWOA
uepy Iopuon)
(s
-pIInq)
Sv6l
pue cz61
uaM1q
ulog

(7 uon
-eIOUAD)
pue s[eru
-USIITIA)
0861
I10)Je ulog

I
>
N
1
>
1
>

=K €

(X uon
-eI0UdS puE S10W00q AQeq ‘SIOP[ING) 10Joq 10 ()G Ul ulog

¢=K =K 1=K

(7 uone1aua3d pue S[RIUU[[IW) O]G] J)e ulog

ordures ng

(%) $1993j0 TeUISIRIAl

b

i)
STe}

<

e

RICEEIN &
Sl

(ponunuod) 4 3jqer



Determinants of pro-environmental attitude and behaviour...

#55:%0€°0 #4290 #44%86°1 EETY 4%

45 5EV0 #4x%CS | wxxBS8T  wxx %08V —

wxxBVE0—  wxxBITT— wxxHLTT— #xx%HC8'E

%10°0 %¥0°0 %80°0 %EL0—

*5HEL'O #%09C «%88'Y «%CT8—

x5 HLY'0 w45 %L9'1 wxxBYIE w5 %6T S —

#5070 w1V 1 wk V9T wnsHSYY —

w55 %SY°0 #4209 ##400°€ #44:%50°C —

%200 %80°0 %10 BYTO—

%¥T0 %¥80 agd! %TST—

wxx 0090~ wxx%BCIT—  waxBH19°€— xxxDHYE9

%100— %S00— %80°0— »BY1L0

%8T0 %00'T %OL'T %66'CT—

wxx DTV 1 #xx %00V #xxHCS'8  wxx YOV —

#=x%VE0 #x %611 #x%V0'C #x5LSE—

x4 5150 #54%08'1 #3455 CCE w44 %V9°C —

QouaIJY

#x4%5C°0 #%4798°0 w55 5L T +4x%89C—

xxx %070 wxx DIV T wxxBSST  wxxBIEY —

Q0URIJY

sk DY 0wl — #xx %99 CT— #xxDSSY

ERliGIEN |

%10°0 %200 %S00 %80°0—

%790 «%YTT «%LOY %969 —

#xx%CL'O #xx%YS'T wxx %09V wxx%98'L—

s 76€°0 sk 59 sk LY T s BITY—

x5 5LY°0 ##4%99'1 x5 510°C s BVI'S—

paysnes
[Ie 12 Jou
10 AIoA JON
pay
-snjes A[Imeq
pay
-snes AIOA
JoAdU
/10A9U
Jsouye 1o
w0}
Qwn Woly
owm
Y3 JO ISO]A!
Kya100s
Jo sse[o
Sunjiom
L
Jomsue
oyjouy
sse[o
Toysiy oy,
sse[o
S[ppiut
1addn oy,
SSB[D
SIppiut oy L,
sse[o
S[ppiut
JomO[ A,

uonoej
-snes 1]

(son
-[moyp
orwou
-09)
awoouf

SSBID [R100S

p=A ¢=K =K 1=K

(X uon
-eI0UdS puE S10W00q AQeq ‘SIOP[ING) 10Joq 10 ()G Ul ulog

Il
>

t=A ¢=K z 1=K

t=A ¢=K =K 1=K

(7 uone1aua3d pue S[RIUU[[IW) O]G] J)e ulog

ordures ng

(%) $1993j0 TeUISIRIAl

alqurres

(ponunuod) 4 3jqer

pringer

Qs



J. Cantillo et al.

10> dy G0°0> diese {1070 > Aiesese :SOPOI AOUBOYIUTIS

#xx%H1ET #4997 sk BEL'S  wxxBOLYT —

RV I 45 HSE'S o BV00L 5x4%0691 —

#x%%E€8°0 #x%%96'C #5x%8S°S #5x%VE6—

w45 HELT #4x %5007 wxxBIS L wxx%V9TI—

w55 %V8°0 w45 %86°C #x4%85°C #45:%07'6—

#xx%PE T

wxx T8 1

w0k %C60°0

#xx%18°0

#%4768°0

wxxDILY x5 HV0°8  #xx%60VI —

ok HOE'9 #44%0601  wxxB1161—

#5:x%HCCE 1% %08°S #5x%79°6—

#xx%98'C #xx L8V #xx%YS'8—

x5 HV1°E #xx%9€°S #44%6€°6—

AOUAIYY

#xx%CE T #xx %Yy wxx BTV’ wxxBLEVI —

w191 wxk Y9’ s BVCTOL wxx DOV LI —

k0S80 #xx2%00°C wikBbYY'S  waxHO6T6—

#%%%66°0 #xx%9V'E #xx%8C9  wxx%HCLOI—

#%4798°0 x4 510°€ x5 BLY'S xSV E6—

Elile)
JouIdUL
I0
SyI0MIU
[e100s

auruQ

swn
-asnw
10 SJUDAD
10 SoInyd
-01q
1oy
SYNUALOS
/syoog
e
/spuaLiy
/Arurey
20p
/swiy
10 o1peI
10 SMaU
UOISIAQ[Q],
sourz
-eSew
J0 s1ad
-edsmoN.

$001N0S
uon
-euLIOjul
[ejusw

-UONIAUF

p=A ¢=K =K 1=K

(X uon
-eI0UdS puE S10W00q AQeq ‘SIOP[ING) 10Joq 10 ()G Ul ulog

p=k

Il
>

¢=K z 1=K

t=A ¢=K =K 1=K

(7 uone1aua3d pue S[RIUU[[IW) O]G] J)e ulog

ordures ng

(%) $1993j0 TeUISIRIAl

b

i)
STe}

<

e

RICEEIN &
Sl

(ponunuod) 4 3jqer



Determinants of pro-environmental attitude and behaviour...

x5 %91 V] — w45 HL0"TT x5 1L'T #xx%8E°0 %TO'1 — BLY'1 %6¢€°0 %900 xxx%S9°01 — #xx09C'8 #4560 #xx0€°0  BLISOV—LY
ureyg
eo1D)
wxx V8L k%Ol VI —  sxxBLV' €~ 55x%8Y0— %BLS 6 %TEL— %S6'T — %H6CT0— wax LVLY] s BTV T = sk B06T—  51%CH0—  —INN—ED
wxxBLLTT #5000~ wxxBSTT—  #axB1E0— #x%06°CI #x %8860~  xx%EIT—  xx%0V0— #xx%0C 1 sk BSL'8 =  wxx%bTTT— s BCE0—  [eSMIOd—Ld
SPUBLIOYION
#x%YE6— #x%0€°L #x%0L"T #x%ST0 %18y — %89°¢ %860 %ST°0 #x%SE8— #x%LY'9 #x %Y1 #x%YT0 SUL—IN
Smoq
*%6L°L %609 — *Ho¥' 1 — %1TO— %6T 6 BIUL— %06°1 — %6CT0— #x%06'L #xBCI9—  wxBSST—  sx%EC0— -WIXNT—)]
BYTE— %ES'T %90 %600 *%60° 11 *%H6V'8— *%9TT— #%Ye0— %BLTO %ET0— %€0°0— %000 Aey—L1
%8LY— %BEL'E %160 %ET0 %9S°€ %TLT— %EL'0— %IT0— %19°CT— %70'C %1S°0 %L00 pueI[—HI
wxxHSOEL wax%0TO0l = 5 %0ST— x5 BHSE0— s BHOL8L s BL8EN = s BOL'E— 555 %9S°0— w0 DIOECL wax BT80N — s BVLT— 55 DHOV0O— duUBII—Yd
sk bV LD waxBOL'EL = 5 %8EEC—  saenHLY' 0~ s #xBOLTL = aaxBOV'E wxBIS0— w0k SOl s BENEL = 4 BEEC™  san B8V 0~ ureds—sg
#4500 8T wxxBTITC—  #xx BTV S—  #xx%SLO— ##xDOL'ST  wxx%BLIOT = s BYTS—  wxx%6L0— s DIULT x5 %SOTT—  #axBVES—  wxxBLLO—  909RUD—YD
Kuew
%e0°€— HLET %8S°0 %80°0 BTLT— %TE'T %S€0 %S00 %LOE— %8ET %09°0 %600 -RD—Hd
Srew
%IV E— WBLY'T %09°0 %800 %0T'S— %86'¢ %901 %91°0 %6€°€ — %€9°C %L9"0 %01°0 “u@—3a
Qouap
-1501 JO
%T0°'T — %08°0 %0T0 %€0°0 »HES0— B1Y0 %110 %200 %6E°T — %80T %LTO %p0'0 wniSpg—Hg  Anunod
p=K ¢=K =K 1=K p=K ¢=K =K 1=K p=K ¢=K =K 1=K
(X uon
-e1oua3 pue s1owWo0q Aqeq ‘SIOP[MY) 210§9q 10 )86 UI UIOg (Z uoneIouas pue S[EIUUS[[IW) (86| IOWE UIog ordwes [ng
(%) $1993)0 [RUISIRIA] J[qeLIeA

[opow apNITe—S)I9JJ [RUISIEN G d|qeL

S 9IqeL 998

S xipuaddy

pringer

Qs



J. Cantillo et al.

soLy
Uy  -Unod 1BYIQ
%1S°T %811 — %6T0— %¥0°0— %81°0 %¥r1°0— %¥0°0— %100~ %0€°0 %ETO— %900 — %100~ eneold—yH
BIu
%60°¢ YT~ %680~ %80°0— %SE9 %981 — %6T 1 — %61°0— %0€"€ %9ST— %S90— %600—  -BWOY—OA
#xx%00°601  wxxBEOVI = 5xx%99C—  wxx%HIS0— #4008 1T #xx B0 = ssxBYET—  #25%S90— sk E061 sk BSLYTI = s BYL'E—  wax%bS0—  BLESNG—DY
#4:50S9T  wxx%06TL = 55 %9T €~ s %VV0— #x%510°ST w50V 11— #2%90€—  +x%970— #4585 ST waxBLOTI = #5x%90°€—  #xx%PP’0—  BIUSAOIS—IS
%01°0 %80°0— %00~ %000 %96'8 %S89 — %e8T — BLTO— %89°1 %HOE T — %ee0— %S00~ BIYBAOIS—IS
%811 %C6'0— %eTO— %€0'0— %0S'L— WYL %ES'1 %ET0 %OET— %8L'1 %S¥°0 %HLO0 puejod—1d
sk BHLLET w5588 8T = sxxBSST—  #xx%EI0— wxx000°0€  #xx%96'CT—  #xxBCI'9—  5xx%HTO0— wxxBI0ST w2 %8E Ol =  #xxBTOV—  5xxBIL0O— BIEN—LIA
erue
%EEE— %09°C %90 %600 %61 — BITE %580 %HeL'0 %96'€ — %HLOE %8L0 %IT°0 -nprT—ILT
B1SS— BIEY %90°1 %S1'0 5 %OT'LT — #xx60°C1 #xx DOV’ x5S0 wxx%0T6— #xxHELL wxx %181 #4590 BIAJRT—AT
Kre3
%STY %TEE— %18°0— %IT0— %SV %9r"€ — %T6'0— %¥10— %€ %18CT— %IL0— %01°0— -unH - NH
%YeE9— %96'Y BITT %LTO %98'8 — %8L'9 %181 %LTO w=x%YEL— #x%69°S ! #=x%1T0  eUoISH—HH
onqndoy
BYST— %661 %6¥'0 %L00 BISY BSY'E— %T6'0— %¥10— %80°1 — %¥80 H1T0 %€0°0 Yoezd—7D
(o1qnday)
w5509 1€ sk BOLYC—  waxBLOO—  5xx%S80— sk DOL LT sk BSTIC w5 BIVC— 555 %S80— st BTL0E s BYEET—  wsex%TO6S—  5xx%98°0—  snudAD—XD
#x%16°8— #:%L6'9 wxBILT =+ %¥C0 %TL'S— BLEY BLT'T %81°0 #+x%VT8— #:%8€°9 #xHC9'1 #x %00 PUBULI—IA
w##x5S6'8C  wwxBYITC—  waxBVSS—  wuxBLLO— D0V CE sk BO0LE ™ wxxBCTL—  #xx:%60'1 — w5 %00'0C  wxxBYTEC x5 B06'S—  xxx%S80—  UPIMS—HS
=K ¢=K =K 1=K =K ¢=K =K 1=K =K ¢=K =K 1=K
(X uon
-eIOUAT pue s1owoo0q Aqeq ‘s1op[ing) 210J2q 1o 086 Ul ulog (7 uoneIduas pue S[eIUU[[IW) )]G JJe ulog ordures ng

(%) $1993J0 TeUISIRIAl

alqurres

(ponunuod) g sjqer

-
Y
50
=
g~
[= 9
)
&l



Determinants of pro-environmental attitude and behaviour...

%010 %80°0— %200~ %000

%6T'1— %101 %ST0 %€0°0

#xx 508" L— #x%%98'S x5 HVV1 #xx%0C°0

#xx DYV — #xx%97'€ 4% %58°0 #xx%C1°0

%€0'0— %200 %100 %000

%61 %8y’ 1 —

%SS1— %811

wxxH19L— #xx0HEY'S

%6€0—

%TEO

#4x%SST

%90°0—

%S00

#xxHECO

%990

«%SET—

wxx 5SS L—

wxxHECL—

#xxH91°S—

%6€0—

Q0UDIJOY

»1S0— BETO— %200~

ADUAIRIY

«%S0°T *%LTO «%¥0°0
QOURIYY

#xx%S8'S 455871 #xx%CC0

ERIIEICTEN |

#xx%09'S #4550V 1 wxxx%1T0

#xx00'Y 45 %10°T #xx%ST°0

eoIR

ueqIn [[ews

/sqangns

pUE SUMO],
Jeare [einy

BaIe ueqIn
31wl /sony

Quofe SulAry

Juoe
Sural] 10N

UBWOAM

UeAl
(s1opring)
Sr61

pue c761
udamlaq uiog

z
uoneIaudn
PUE S[RTUUd|
-TIAD 0861
19)Je ulog
(X uoners
-U9D) 0861
Pue So61
udamlaq ulog
(s1owo0q
Aqed) ¥961

PUE O%61
udamIaq uIog

Surar
Jo aor[q
uonis
-odwoo
pIoy
-asnoy

Iopuan)

uon
-BIOUAD)

p=K ¢=K =K 1=K

(X uon
-2IOUQS puE SI0W00q Aqeq ‘SIOp[Ing) 210Joq I0 086 U LIog

p=K ¢=K

7=k

1=4

(7 uoneIduas pue S[eIUU[[IW) O8G] JJe ulog

p=£k

ordures [ng

(%) $190 [eUISTRI

alqurres

(ponunuod) g sjqer

pringer

Qs



J. Cantillo et al.

paysnes
11e e J0u
Q0UQIRJOY 10 KI9A JON
pay
455008 wxx%L09—  wxxBILT—  wxx%VT0— %TL'T %80°C— %SS0— %800 — 45 %CL  wxx%060'S—  wxx%0ST—  5x2%CCT0— -snes e uonoey
wxxBI8 VT B0V 61 = wsxBSLY—  #55%99°0— sk BLTOT s BSYTL = 43 %TEEC—  #xx%0S°0— 15 %99°TT  wxxB9S LT = serxBSE P = 5xx%S90—  PIYSDES KI0A  -snes I
JOAQU/IOAQU
jsowfe 1o (sonmo
own 0} upp
Q0UQIRJAY swnwold  yuou
aun -009)
w3k HCE Y — #xxDLE'E #xx%HE8°0 x5 %5C1°0 #xxHEE6— wxx DV L #5061 455600 #4458 S — 45 58CY x5 %80T #4x%91°0 U3 JO ISON |auwodu
K1a100s
Jo ssep
Q0UdIOY  SumyIom oyl
Jomsue
%€9T— %90°C %080 %L00 %TL'T %80C— %950~ %80°0— %6€0— %0€°0 %80°0 %100 eyouy
sse[o
w45 D8 TT  waxBL8IT = s BEIV—  #5x%8S°0— %00°T — %BLLO %0T°0 %€0°0 #xxB0T VL %601 = s BLLT—  #2x%0V0— Toysiy Ay,
SSB[D
S[ppiu
#xx%L8'9 s BLE S  wxxBCE T~ %810~ %01°1 %¥80— %TTO— %€0°0— #xx%80'Y x5 098° €~ wxx%86'0—  wxxBVI0— Toddn oy,
sseo
sk bV E wrxBLIT—  wxx%SY0~ %600~ %88°0 %L90— %810~ %€0°0— w5k %09C  wxx%80T—  wxx%ES0~ %800~ S[pprw ayL
sse[o
J[ppru sse[o
%901 — %€8°0 %0T0 %€0°0 %Y 0— %TE0 %80°0 %10°0 %¥6'0— %EL'O %610 %€0°0 Jomor Ay [e100§
=K ¢=K =K 1=K =K ¢=K =K 1=K =K ¢=K =K 1=K
(X uon
-eIOUAZ pue s1owoo0q Aqeq ‘s1op[ing) 210J2q 1o 086 Ul ulog (7 uoneIduas pue S[eIUU[[IW) O8G] JJe ulog ordures [ng
(%) $1993j0 TeUISIRIAl J[qeLIBA

(ponunuod) g sjqer

pringer

Qs



Determinants of pro-environmental attitude and behaviour...

10> dy $60°0> Ay 10°0 > Ay :59P0OO KourOYIUSIS

Q0UDIJOY

YO
JERE
10 SyIomIoU

#xxHLSTI w35 DE8O—  wxxDIVT—  wxx%VE0— s DSTULT s BETET = 52 %0S' €~ #55%ES0— s BV ECT 5w %BLS 0T~ #x%89T—  #xx%6E0—  [BIO0S UIUQ
swnasnw
JO SJUQAD IO
S2INYd01q
10 311 9y
s HL8TL w9001 = 5BV T wxxBVE0— s HSECT  aaenxBSLTT = saexBELE ™ wxxBLY 0~ s BISEL waxBLV Ol = 5ax%99°T—  4xx%6E0—  -USLOS/SoOg
0)9/SpUaLI}
#xx%HSL'9 wxxH8CC—  wxx%0C T~ #xx%81°0— #xx%CE9 wxxDE8 Y=  wxx%OT T~ wxx%61°0— #xx 5159 wxx BP0 S~ wxx%8CT T~ #xx%61°0— /ATure
Jop/swy
10 orper
T0SMAU - s9omos
w##x 5900 wwxBENIN = 5axBSO' €~ 5355 %SS0— wkxDEEEL  wxDOTOl = s BCLT—  5xx%B1V'0— sk D09 LT sk BILET = wsex B8V €~ 5xx%0S°0— UOISIASRL - yonew
sourz -IoJur
-eSew 10 [ejudw
##:%09'9 ##x%91°C—  wwxBOTT = s8I0~ x5 BL1S ##: %96 €~ wxxBS0T — w910~ w45 %LE9 ##x %OV~ wwxBSTT— s Bb81'0— siodedsmoN  -uomaug
p=K ¢=K =K =4 p=K ¢=K =K =4 p=K ¢=K =K 1=K
(X uon
-eIOUAZ pue s1owoo0q Aqeq ‘s1op[ing) 210J2q 1o 086 Ul ulog (7 uoneIduas pue S[eIUU[[IW) O8G] JJe ulog ordures [ng

(%) $190 [eUISTRI

alqurres

(ponunuod) g sjqer

pringer

Qs



J. Cantillo et al.

Author’s contribution JC: conceptualization, methodology, analysis, writing—original draft, review and
editing, validation. LA: conceptualization, methodology, analysis, writing—original draft, review and edit-
ing, validation. AT: conceptualization, methodology, analysis, writing—original draft, review and editing,
validation.

Funding Open access funding provided by NTNU Norwegian University of Science and Technology (incl
St. Olavs Hospital - Trondheim University Hospital). The authors declare that no funds, grants, or other sup-
port were received during the preparation of this manuscript.

Data availability The data used in this study can be accessed publicly here: https://data.europa.eu/data/datas
ets/s2257_92_4_501_eng?locale=en. No new data was created in this study.

Declarations
Conflict of interest The authors have no relevant financial or non-financial interests to disclose.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Aral, O.H., Lopez-Sintas, JI.: Is pro-environmentalism a privilege? Country development factors as mod-
erators of socio-psychological drivers of pro-environmental behavior. Environ. Sociol. 8, 211-227 (2022).
https://doi.org/10.1080/23251042.2021.2018123

Aral, O.H., Loépez-Sintas, J.: Environmental behavior patterns across clusters of European Union countries:
Uncovering heterogeneity in the attitude-behavior-context relationship. J. Clean. Prod. 388, 135936 (2023).
https://doi.org/10.1016/j.jclepro.2023.135936

Arnold, H.E., Cohen, F.G., Warner, A.: Youth and environmental action: perspectives of young environmental
leaders on their formative influences. J. Environ. Educ. 40, 27-36 (2009). https://doi.org/10.3200/JOEE.
40.3.27-36

Bamberg, S.: How does environmental concern influence specific environmentally related behaviors? A new
answer to an old question. J. Environ. Psychol. 23, 21-32 (2003). https://doi.org/10.1016/S0272-4944(02)
00078-6

Bamberg, S., Moser, G.: Twenty years after Hines, Hungerford, and Tomera: a new meta-analysis of psycho-
social determinants of pro-environmental behaviour. J. Environ. Psychol. 27, 14-25 (2007). https://doi.org/
10.1016/j.jenvp.2006.12.002

Botetzagias, 1., Dima, A.-F., Malesios, C.: Extending the theory of planned behavior in the context of recycling:
the role of moral norms and of demographic predictors. Resour. Conserv. Recycl. 95, 58—67 (2015). https:/
doi.org/10.1016/j.resconrec.2014.12.004

Brown, K.W., Kasser, T.: Are psychological and ecological well-being compatible? The role of values, mindful-
ness, and lifestyle. Soc. Indic. Res. 74, 349-368 (2005). https://doi.org/10.1007/s11205-004-8207-8

Casalo, L.V., Escario, J.-J.: Heterogeneity in the association between environmental attitudes and pro-environ-
mental behavior: a multilevel regression approach. J. Clean. Prod. 175, 155-163 (2018). https://doi.org/10.
1016/j.jclepro.2017.11.237

Cheung, M.EY., To, WM.: An extended model of value-attitude-behavior to explain Chinese consumers’ green
purchase behavior. J. Retail. Consum. Serv. 50, 145-153 (2019). https://doi.org/10.1016/j.jretconser.2019.
04.006

Cheung, L.T.O., Fok, L., Tsang, E.PK., Fang, W., Tsang, H.Y.: Understanding residents’ environmental knowl-
edge in a metropolitan city of Hong Kong, China. Environ. Educ. Res. 21, 507-524 (2015). https://doi.org/
10.1080/13504622.2014.898247

@ Springer


https://data.europa.eu/data/datasets/s2257_92_4_501_eng?locale=en
https://data.europa.eu/data/datasets/s2257_92_4_501_eng?locale=en
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/23251042.2021.2018123
https://doi.org/10.1016/j.jclepro.2023.135936
https://doi.org/10.3200/JOEE.40.3.27-36
https://doi.org/10.3200/JOEE.40.3.27-36
https://doi.org/10.1016/S0272-4944(02)00078-6
https://doi.org/10.1016/S0272-4944(02)00078-6
https://doi.org/10.1016/j.jenvp.2006.12.002
https://doi.org/10.1016/j.jenvp.2006.12.002
https://doi.org/10.1016/j.resconrec.2014.12.004
https://doi.org/10.1016/j.resconrec.2014.12.004
https://doi.org/10.1007/s11205-004-8207-8
https://doi.org/10.1016/j.jclepro.2017.11.237
https://doi.org/10.1016/j.jclepro.2017.11.237
https://doi.org/10.1016/j.jretconser.2019.04.006
https://doi.org/10.1016/j.jretconser.2019.04.006
https://doi.org/10.1080/13504622.2014.898247
https://doi.org/10.1080/13504622.2014.898247

Determinants of pro-environmental attitude and behaviour...

European Commission: Special Eurobarometer 501: Attitudes of European citizens towards the Environ-
ment [WWW Document]. https://data.europa.eu/data/datasets/s2257_92_4_501_eng?locale=en (2020).
Accessed 17 Oct 23

Corrado, L., Fazio, A., Pelloni, A.: Pro-environmental attitudes, local environmental conditions and recycling
behavior. J. Clean. Prod. 362, 132399 (2022). https://doi.org/10.1016/j.jclepro.2022.132399

Czap, N.V,, Czap, H.J.: An experimental investigation of revealed environmental concern. Ecol. Econ. 69, 2033—
2041 (2010)

Dabrowski, L.S., Sroda—Murawska, S., Smolinski, P., Biegariska, J.: Rural-urban divide: generation z and pro-
environmental behaviour. Sustainability 14, 16111 (2022). https://doi.org/10.3390/sul42316111

Dixit, S., Badgaiyan, AJ.: Towards improved understanding of reverse logistics—examining mediating role of
return intention. Resour. Conserv. Recycl. 107, 115-128 (2016)

do Paco, A., Raposo, M.: “Green” segmentation: an application to the Portuguese consumer market. Mark. Intell.
Plan. 27, 364-379 (2009). https://doi.org/10.1108/02634500910955245

do Pago, A., Alves, H., Shiel, C., Filho, W.L.: A multi-country level analysis of the environmental attitudes and
behaviours among young consumers. J. Environ. Plan. Manag. 56, 1532-1548 (2013). https://doi.org/10.
1080/09640568.2012.733310

Duarte, R., Escario, J.-J., Sanagustin, M.-V.: The influence of the family, the school, and the group on the environ-
mental attitudes of European students. Environ. Educ. Res. 23, 23-42 (2017). https://doi.org/10.1080/13504
622.2015.1074660

Dupont, D.: Do children matter? An examination of gender differences in environmental valuation. Ecol. Econ.
49, 273-286 (2004)

Eom, K., Kim, H.S., Sherman, D.K.: Social class, control, and action: socioeconomic status differences in ante-
cedents of support for pro-environmental action. J. Exp. Soc. Psychol. 77, 60—75 (2018). https://doi.org/10.
1016/j.jesp.2018.03.009

Farahmand, M., Shokohifar, K., Sayarkhalaj, H.: A study of social factor affecting environmental behavior of
residents of the city of yazd (2014)

Gifford, R., Sussman, R.: Environmental attitudes. Oxf. Handb. Environ. Conserv. Psychol. 78, 65-80 (2012)

Golob, U., Kronegger, L.: Environmental consciousness of European consumers: a segmentation-based study. J.
Clean. Prod. 221, 1-9 (2019). https://doi.org/10.1016/j.jclepro.2019.02.197

Hadler, M., Haller, M.: Global activism and nationally driven recycling: the influence of world society and
national contexts on public and private environmental behavior. Int. Sociol. 26, 315-345 (2011). https://doi.
org/10.1177/0268580910392258

Heimlich, J.E., Ardoin, N.M.: Understanding behavior to understand behavior change: a literature review. Envi-
ron. Educ. Res. 14, 215-237 (2008). https://doi.org/10.1080/13504620802148881

Hunter, S.C., Boyle, JM.E., Warden, D.: Help seeking amongst child and adolescent victims of peer-aggression
and bullying: the influence of school-stage, gender, victimisation, appraisal, and emotion. Br. J. Educ. Psy-
chol. 74, 375-390 (2004). https://doi.org/10.1348/0007099041552378

Jacob, J., Jovic, E., Brinkerhoff, M.B.: Personal and planetary well-being: mindfulness meditation, pro-environ-
mental behavior and personal quality of life in a survey from the social justice and ecological sustainability
movement. Soc. Indic. Res. 93, 275-294 (2009). https://doi.org/10.1007/s11205-008-9308-6

Janicke, M.: Trend-setters in environmental policy: the character and role of pioneer countries. Eur. Environ. 15,
129-142 (2005). https://doi.org/10.1002/eet.375

Kaida, N., Kaida, K.: Pro-environmental behavior correlates with present and future subjective well-being. Envi-
ron. Dev. Sustain. 18, 111-127 (2016). https://doi.org/10.1007/s10668-015-9629-y

Kennedy, E.H., Givens, J.E.: Eco-habitus or eco-powerlessness? examining environmental concern across social
class. Sociol. Perspect. 62, 646667 (2019). https://doi.org/10.1177/0731121419836966

Kowske, B.J., Rasch, R., Wiley, J.: Millennials’ (lack of) attitude problem: an empirical examination of
generational effects on work attitudes. J. Bus. Psychol. 25, 265-279 (2010). https://doi.org/10.1007/
$10869-010-9171-8

Lauterbach, F., De Vries, C.E.: Europe belongs to the young? Generational differences in public opinion towards
the European Union during the Eurozone crisis. J. Eur. Public Policy 27, 168—187 (2020). https://doi.org/10.
1080/13501763.2019.1701533

Léger, M.T., Pruneau, D.: Vers 1’adoption de comportements environnementaux dans la famille—perspectives
théoriques. Educ. Relat. A Environ. (2015). https://doi.org/10.4000/ere.2550

Liu, Y., Bai, Y.: An exploration of firms’ awareness and behavior of developing circular economy: an empirical
research in China. Resour. Conserv. Recycl. 87, 145-152 (2014). https://doi.org/10.1016/j.resconrec.2014.
04.002

Liu, X., Zou, Y., Wu, J.: Factors influencing public-sphere pro-environmental behavior among mongolian college
students: a test of value—belief-norm theory. Sustainability 10, 1384 (2018). https://doi.org/10.3390/su100
51384

@ Springer


https://data.europa.eu/data/datasets/s2257_92_4_501_eng?locale=en
https://doi.org/10.1016/j.jclepro.2022.132399
https://doi.org/10.3390/su142316111
https://doi.org/10.1108/02634500910955245
https://doi.org/10.1080/09640568.2012.733310
https://doi.org/10.1080/09640568.2012.733310
https://doi.org/10.1080/13504622.2015.1074660
https://doi.org/10.1080/13504622.2015.1074660
https://doi.org/10.1016/j.jesp.2018.03.009
https://doi.org/10.1016/j.jesp.2018.03.009
https://doi.org/10.1016/j.jclepro.2019.02.197
https://doi.org/10.1177/0268580910392258
https://doi.org/10.1177/0268580910392258
https://doi.org/10.1080/13504620802148881
https://doi.org/10.1348/0007099041552378
https://doi.org/10.1007/s11205-008-9308-6
https://doi.org/10.1002/eet.375
https://doi.org/10.1007/s10668-015-9629-y
https://doi.org/10.1177/0731121419836966
https://doi.org/10.1007/s10869-010-9171-8
https://doi.org/10.1007/s10869-010-9171-8
https://doi.org/10.1080/13501763.2019.1701533
https://doi.org/10.1080/13501763.2019.1701533
https://doi.org/10.4000/ere.2550
https://doi.org/10.1016/j.resconrec.2014.04.002
https://doi.org/10.1016/j.resconrec.2014.04.002
https://doi.org/10.3390/su10051384
https://doi.org/10.3390/su10051384

J. Cantillo et al.

Lopez-Mosquera, N., Lera-Lépez, F., Sanchez, M.: Key factors to explain recycling, car use and environmen-
tally responsible purchase behaviors: a comparative perspective. Resour. Conserv. Recycl. 99, 29-39 (2015).
https://doi.org/10.1016/j.resconrec.2015.03.007

Mannheim, K.: The sociological problems of generations. W: P. Kecskemeti. Essays Sociol. Knowl. 163—195
(1952)

Marbuah, G.: Is willingness to contribute for environmental protection in Sweden affected by social capital? Envi-
ron. Econ. Policy Stud. 21, 451475 (2019). https://doi.org/10.1007/s10018-019-00238-6

Mostafa, M.M.: Gender differences in Egyptian consumers’ green purchase behaviour: the effects of environmen-
tal knowledge, concern and attitude. Int. J. Consum. Stud. 31, 220-229 (2007). https://doi.org/10.1111/j.
1470-6431.2006.00523.x

Nassani, A.M., Khader, J.A., Ali, I.: Consumer environmental activism, sustainable consumption behavior and
satisfaction with life. Life Sci. J. 10, 1000-1006 (2013)

Netuveli, G., Watts, P.: Pro-environmental behaviours and attitudes are associated with health, wellbeing and life
satisfaction in multiple occupancy households in the UK Household Longitudinal Study. Popul. Environ.
41, 347-371 (2020). https://doi.org/10.1007/s11111-020-00337-7

Neundorf, A., Niemi, R.G.: Beyond political socialization: new approaches to age, period, cohort analysis. Elect.
Stud. 33, 1-6 (2014). https://doi.org/10.1016/j.electstud.2013.06.012

Patel, J., Modi, A., Paul, J.: Pro-environmental behavior and socio-demographic factors in an emerging market.
Asian J. Bus. Ethics 6, 189-214 (2017). https://doi.org/10.1007/s13520-016-0071-5

Peattie, K.: Green Consumption: Behavior and Norms. Annu. Rev. Environ. Resour. 35, 195-228 (2010). https://
doi.org/10.1146/annurev-environ-032609-094328

Petrovic, N., Jeremic, V., Petrovi¢, D., Cirovic, M.: Modeling the use of facebook in environmental higher educa-
tion, pp. 100-119 (2013). https://doi.org/10.4018/978-1-4666-4904-0.ch006

Pirani, E., Secondi, L.: Eco-friendly attitudes: what european citizens say and what they do. Int. J. Environ. Res.
5, 6784 (2011). https://doi.org/10.22059/1jer.2010.292

Pisano, I., Lubell, M.: Environmental behavior in cross-national perspective: a multilevel analysis of 30 countries.
Environ. Behav. 49, 31-58 (2017). https://doi.org/10.1177/0013916515600494

Ritter, A.M., Borchardt, M., Vaccaro, G.L.R., Pereira, G.M., Almeida, F.: Motivations for promoting the con-
sumption of green products in an emerging country: exploring attitudes of Brazilian consumers. J. Clean.
Prod., Bridges for a more sustainable future: Joining Environmental Management for Sustainable Universi-
ties (EMSU) and the European Roundtable for Sustainable Consumption and Production (ERSCP) confer-
ences 106, 507-520 (2015). https://doi.org/10.1016/j.jclepro.2014.11.066

Robelia, B.A., Greenhow, C., Burton, L.: Environmental learning in online social networks: adopting environ-
mentally responsible behaviors. Environ. Educ. Res. 17, 553-575 (2011). https://doi.org/10.1080/13504622.
2011.565118

Rodriguez-Barreiro, L.M., Ferndndez-Manzanal, R., Serra, L.M., Carrasquer, J., Murillo, M.B., Morales, M.J.,
Calvo, J.M., del Valle, J.: Approach to a causal model between attitudes and environmental behaviour.
A graduate case study. J. Clean. Prod., Environmental Management for Sustainable Universities (EMSU)
2010 48, 116-125 (2013). https://doi.org/10.1016/j.jclepro.2012.09.029

Ryder, N.B.: The cohort as a concept in the study of social change. In: Mason, W.M., Fienberg, S.E. (eds.) Cohort
Analysis in Social Research, pp. 9-44. Springer (1985). https://doi.org/10.1007/978-1-4613-8536-3_2

Sanchez, M., Lopez-Mosquera, N., Lera-Lopez, F.: Improving pro-environmental Behaviours in Spain. The role
of attitudes and socio-demographic and political factors. J. Environ. Policy Plan. 18, 47-66 (2016). https://
doi.org/10.1080/1523908X.2015.1046983

Saphores, J.-D.M., Ogunseitan, O.A., Shapiro, A.A.: Willingness to engage in a pro-environmental behavior: An
analysis of e-waste recycling based on a national survey of U.S. households. Resour. Conserv. Recycl. 60,
49-63 (2012). https://doi.org/10.1016/j.resconrec.2011.12.003

Schmitt, M.T., Aknin, L.B., Axsen, J., Shwom, R.L.: Unpacking the relationships between pro-environmental
behavior, life satisfaction, and perceived ecological threat. Ecol. Econ. 143, 130-140 (2018). https://doi.org/
10.1016/j.ecolecon.2017.07.007

Schoon, 1., Bynner, J.: Young people and the great recession: variations in the school-to-work transition in Europe
and the United States. Longitud. Life Course Stud. 10, 153-173 (2019). https://doi.org/10.1332/17579
5919X15514456677349

Shen, J., Saijo, T.: Reexamining the relations between socio-demographic characteristics and individual environ-
mental concern: evidence from Shanghai data. J. Environ. Psychol. 28, 42-50 (2008). https://doi.org/10.
1016/j.jenvp.2007.10.003

Starr, J., Nicolson, C., Ash, M., Markowitz, E.M., Moran, D.: Income-based U.S. household carbon footprints
(1990-2019) offer new insights on emissions inequality and climate finance. PLoS Clim. 2, e0000190
(2023). https://doi.org/10.1371/journal.pclm.0000190

@ Springer


https://doi.org/10.1016/j.resconrec.2015.03.007
https://doi.org/10.1007/s10018-019-00238-6
https://doi.org/10.1111/j.1470-6431.2006.00523.x
https://doi.org/10.1111/j.1470-6431.2006.00523.x
https://doi.org/10.1007/s11111-020-00337-7
https://doi.org/10.1016/j.electstud.2013.06.012
https://doi.org/10.1007/s13520-016-0071-5
https://doi.org/10.1146/annurev-environ-032609-094328
https://doi.org/10.1146/annurev-environ-032609-094328
https://doi.org/10.4018/978-1-4666-4904-0.ch006
https://doi.org/10.22059/ijer.2010.292
https://doi.org/10.1177/0013916515600494
https://doi.org/10.1016/j.jclepro.2014.11.066
https://doi.org/10.1080/13504622.2011.565118
https://doi.org/10.1080/13504622.2011.565118
https://doi.org/10.1016/j.jclepro.2012.09.029
https://doi.org/10.1007/978-1-4613-8536-3_2
https://doi.org/10.1080/1523908X.2015.1046983
https://doi.org/10.1080/1523908X.2015.1046983
https://doi.org/10.1016/j.resconrec.2011.12.003
https://doi.org/10.1016/j.ecolecon.2017.07.007
https://doi.org/10.1016/j.ecolecon.2017.07.007
https://doi.org/10.1332/175795919X15514456677349
https://doi.org/10.1332/175795919X15514456677349
https://doi.org/10.1016/j.jenvp.2007.10.003
https://doi.org/10.1016/j.jenvp.2007.10.003
https://doi.org/10.1371/journal.pclm.0000190

Determinants of pro-environmental attitude and behaviour...

Suttibak, S., Nitivattananon, V.: Assessment of factors influencing the performance of solid waste recycling pro-
grams. Resour. Conserv. Recycl. 53, 45-56 (2008). https://doi.org/10.1016/j.resconrec.2008.09.004

Torgler, B., Valinas, M.A.G., Macintyre, A.: Differences in preferences towards the environment: the impact of a
gender, age and parental effect. Climate change modelling and policy working papers (2008)

Torgler, B., Garcia-Valifias, M.A.: The determinants of individuals’ attitudes towards preventing environmental
damage. Ecol. Econ. Coast. Disasters 63, 536552 (2007). https://doi.org/10.1016/j.ecolecon.2006.12.013

Wang, E., Kang, N.: Does life satisfaction matter for pro-environmental behavior? Empirical evidence from China
General Social Survey. Qual. Quant. 53, 449469 (2019). https://doi.org/10.1007/s11135-018-0763-0

Wang, Z., Guo, D., Wang, X.: Determinants of residents’ e-waste recycling behaviour intentions: evidence from
China. J. Clean. Prod. 137, 850-860 (2016). https://doi.org/10.1016/j.jclepro.2016.07.155

Wang, Y., Hao, F, Liu, Y.: Pro-environmental behavior in an aging world: evidence from 31 countries. Int. J.
Environ. Res. Public Health 18, 1748 (2021). https://doi.org/10.3390/ijerph18041748

Welsch, H., Kiihling, J.: Determinants of pro-environmental consumption: the role of reference groups and rou-
tine behavior. Ecol. Econ. 69, 166-176 (2009). https://doi.org/10.1016/j.ecolecon.2009.08.009

Wiernik, B., Ones, D., Dilchert, S.: Age and environmental sustainability: a meta-analysis. J. Manag. Psychol. 28,
826-856 (2013). https://doi.org/10.1108/JMP-07-2013-0221

Xiao, J.J., Li, H.: Sustainable consumption and life satisfaction. Soc. Indic. Res. 104, 323-329 (2011). https://doi.
org/10.1007/s11205-010-9746-9

Xu, J., Han, R.: The influence of place attachment on pro-environmental behaviors: The moderating effect of
social media. Int. J. Environ. Res. Public. Health. 16(24), 5100 (2019). https://doi.org/10.3390/ijjerph1624
5100

Yadav, R., Pathak, G.S.: Determinants of consumers’ green purchase behavior in a developing nation: applying
and extending the theory of planned behavior. Ecol. Econ. 134, 114-122 (2017). https://doi.org/10.1016/j.
ecolecon.2016.12.019

Yucedag, C., Kaya, L.G., Cetin, M.: Identifying and assessing environmental awareness of hotel and restaurant
employees’ attitudes in the Amasra District of Bartin. Environ. Monit. Assess. 190, 60 (2018). https:/doi.
org/10.1007/s10661-017-6456-7

Zhang, S., Zhang, M., Yu, X., Ren, H.: What keeps Chinese from recycling: accessibility of recycling facilities
and the behavior. Resour. Conserv. Recycl. 109, 176-186 (2016). https://doi.org/10.1016/j.resconrec.2016.
02.008

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Authors and Affiliations

Javier Cantillo™*® - Loann Astorino? - Achille Tsana®

P4 Javier Cantillo
javier.cantillo@ntnu.no

Loann Astorino
loann.astorino@umons.ac.be

Achille Tsana

achille.tsana @student.umons.ac.be

Department of Industrial Economics and Technology Management, Norwegian University
of Science and Technology, 7491 Trondheim, Norway

Warocqué Faculty of Economics and Management and Faculty of Engineering, University
of Mons, Place du Parc 20, 7000 Mons, Belgium

Warocqué Faculty of Economics and Management, University of Mons, Place du Parc 20,
7000 Mons, Belgium

Climate and Environment, SINTEF Ocean AS, Trondheim, Norway

@ Springer


https://doi.org/10.1016/j.resconrec.2008.09.004
https://doi.org/10.1016/j.ecolecon.2006.12.013
https://doi.org/10.1007/s11135-018-0763-0
https://doi.org/10.1016/j.jclepro.2016.07.155
https://doi.org/10.3390/ijerph18041748
https://doi.org/10.1016/j.ecolecon.2009.08.009
https://doi.org/10.1108/JMP-07-2013-0221
https://doi.org/10.1007/s11205-010-9746-9
https://doi.org/10.1007/s11205-010-9746-9
https://doi.org/10.3390/ijerph16245100
https://doi.org/10.3390/ijerph16245100
https://doi.org/10.1016/j.ecolecon.2016.12.019
https://doi.org/10.1016/j.ecolecon.2016.12.019
https://doi.org/10.1007/s10661-017-6456-7
https://doi.org/10.1007/s10661-017-6456-7
https://doi.org/10.1016/j.resconrec.2016.02.008
https://doi.org/10.1016/j.resconrec.2016.02.008
http://orcid.org/0000-0002-5442-3960

	Determinants of pro-environmental attitude and behaviour among European Union (EU) residents: differences between older and younger generations
	Abstract
	1 Introduction
	2 Literature review and theoretical framework
	3 Methodology
	4 Results
	4.1 Differences between determinants of attitude towards the environment vs environmental behaviour
	4.2 Differences in the determinants of pro-environmental attitude and behaviour between older and younger generations.
	4.3 The relationship of socioeconomic variables and attitudinal variables with pro-environmental attitude and behaviour
	4.4 Differences between country of residence on pro-environmental attitude and behaviour

	5 Discussion
	6 Conclusions
	Appendixes
	Appendix 1
	Further information about the model
	Appendix 2
	Appendix 3
	Appendix 4
	Appendix 5
	References


