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Abstract: Understanding the nature of consumers’ environmental behaviors will help design better
environmental policies for a sustainable future. Drawing on the responsible environmental behavior
(REB) theoretical framework, we disentangle the effects of social and psychological environmental
factors on Europeans’ behaviors, considering that living contexts vary from country to country.
Using data on attitudes to the environment sourced from the 2017 Eurobarometer, we measure
the socio-psychological factors and environmental behaviors using exploratory factor analysis.
A multilevel model measures the effect of individual-level environmental factors and analyzes
the impact of the country context on Europeans’ environmental behaviors. Results show that the
three tested environmental behaviors (eco-friendly purchasing, public transport use, and reduced
resource consumption) are explained by individual-level environmental factors as well as by country
differences, but the effects differ depending on the behavior considered. We also find that the effects of
knowledge, attitudes, and perceived behavioral control are mediated by a set of social indicators (age,
gender, education, and income). We conclude with a discussion of the implications for policymakers.

Keywords: REB theory; eco-friendly purchasing; public transport use; reduced resource consumption;
sustainable development; Europe

1. Introduction

Since the 1960s environmental research has focused on environmental degradation and climate
change due to human activity [1], with environmental behavior coming to be one of the most widely
studied topics in the socio-psychological literature [2,3]. Today, environmental pollution and pollutants
originating from human activity—e.g., greenhouse gases (GHGs)—are at historically high levels and
are a major influence on recent climate changes, as evidenced by the increase in surface temperature
due to CO2 emissions in the last 38 years [4].

Climate change, GHGs, and energy use are strongly influenced by lifestyle, behavior, and
culture [4], associated with consumption of, including food, transport, clothing [5], especially in
developed countries, whose consumption and lifestyle patterns are especially unsustainable [6].
To control the negative impact of human activity, the United Nations General Assembly [7] announced
17 sustainable development goals (SDGs) to be achieved by 2030, as solutions to which both civil
society and other stakeholders (government, business, etc.,) could contribute, e.g., by reducing and
recycling waste and choosing sustainable products (SDG 12 and SDG 14), cycling, walking, and using
public transport (SDG 11), and reducing resource consumption (SDG 5 and SDG 6) [7]. Consumers,
with their actions, undoubtedly influence the innovation path of products and services in many ways
and so can help ameliorate current environmental problems.

In the European Union (EU), growing efforts to understand environment–human relationships
have led to the development of the European Green Deal, a roadmap to tackle climate and environmental
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challenges facing the EU and its citizens. This initiative was launched by the European Commission
under the assumption that citizens will be the driving force behind a transition to sustainability [8].
Environmental behavior reflects all human activity, since any behavior influences the environment in a
positive or negative way [9]. Pro-environmental behavior [10,11], eco-friendly behavior [12], ecological
behavior [13], and responsible environmental behavior [14] are theoretical frameworks that assume that
the “responsible environmental behavior” (REB) of citizens takes into account the environmental impact
of individual actions [9,11] as well as consumer endeavors to cultivate environmental awareness [15].

Pro-environmental behavior refers to several kinds of behaviors [16]. Stern [17] identified
four types: environmental activism, non-activist behaviors in the public sphere, private sphere
environmentalism, and other environmentally significant behaviors. Other researchers have developed
an environmental action scale [16] or have studied citizens’ environmental behavior in public and
private contexts [18,19]. The per capita impact of food, housing, and mobility has also been studied [20],
as well as private-sphere environmental behaviors [3], such as recycling, eco-friendly purchases, car
use [21], green consumption [22,23], resource conservation, and recycling [24].

While much research in psychology, sociology, education, and economics has focused on identifying
and understanding the environmental factors underpinning REB in consumers [25–27], findings are not
conclusive. In this research, we are interested in how socio-psychological environmental factors [25,26]
influence the environmental behavior of Europeans—bearing in mind the different countries—in
three specific areas: eco-friendly purchases, public transport use, and reduced resource consumption.
In particular, we want to disentangle (1) to what extent the REB theoretical framework explains
environmental behaviors in the EU given that Europeans live in different social, political, and economic
contexts/countries, (2) to what extent social factors moderate the effects of REB theory on Europeans’
environmental behaviors, and (3) to what extent the situation factor (i.e., country) explains variations
in Europeans’ environmental behaviors.

2. Theoretical Framework

Sustainability, which requires “living within the regenerative capacity of the biosphere” [28], aims at
achieving a balance between the rates of depletion and renewal of resources in a particular system [29].
One critical barrier to a successful transition to sustainability is an irresponsible human lifestyle.
Humans, through overconsumption and overproduction, are contributing to global environmental
threats such as climate change, air/noise/marine/agricultural pollution, growing waste, species decline,
etc. Environmental issues are related to irresponsible human behaviors that fail to consider the negative
effects of actions. To achieve the SDGs, consumers need to take responsibility for the consequences
of their environmentally harmful acts of buying and consuming products and producing waste [30].
However, in order to configure a pathway to a sustainable future we need to better understand the
nature of REB [31,32]. REB refers to consumer behavior that both considers the impact of consumer
actions on the environment and cultivates environmental awareness [15]. REB is also labeled in other
ways, depending on the origins of the research: pro-environmental behavior [10,11], environmentally
friendly behavior [12], or ecological behavior [13]. REB theory aims to explain the determinants of
an individual’s actions that directly or indirectly impact the environment [33]; it therefore covers not
only eco-friendly purchases [23], but also in-home routines and recycling behaviors that improve
sustainability [17,22,34], support for environmental activism, including lobbying [14,34], and reduced
energy consumption [35]. In summary, the REB theoretical framework aims to explain the determinants
of individuals’ behaviors that lead to a mitigation of negative impacts on the environment in various
ways [11]. Our goal is to identify the main environmental factors that influence REB in a European
context, thereby introducing a comparative setting in which to test the factors that influence REB.

2.1. The Responsible Environmental Behavior Theoretical Framework

Early studies have reported a weak relationship between environmental attitudes and
behaviors [36]. However, human behavior is complex and environmental attitudes are not the
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only factor affecting environmental behaviors [25,37]. There was little understanding as to which
factors were most related to REB [24] until a first meta-analysis, conducted by Hines et al. In 1987 [25],
found that socio-psychological factors and situational factors were related to environmental behaviors.
While situational factors had a direct effect on REB, socio-psychological factors affected behavior
through intentions. Even though that model is quite dated [38,39], scholars continue to work on
improving its explanatory capacity [10,23].

The theoretical REB framework [25,26] draws on Schwartz’s norm activation model (NAM) [40],
the value-belief-norm (VBN) theory [41], and Ajzen’s theory of planned behavior (TPB) [37]. The NAM
explains individuals’ behaviors based on altruistic motives, the VBN theory relates behaviors to moral
norms, while the TPB aims to understand factors that influence intentions to behave in particular ways
for reasons of self-interest. The theoretical REB framework thus blends altruistic motives and moral
norms (i.e., NAM and VBN) with a rational choice model (i.e., TPB) [42].

The TPB is the most extensively used social cognitive model for predicting individuals’
environmental behavior. It is an extension of the theory of reasoned action (TRA) [43], which
explains observed differences between intentions and behavior. According to the TRA, predicted
behavior depends on intention, and intention is determined by an attitude toward a behavior and
by social norms. TRA and TPB models conceptualize attitudes toward behavior as an individual’s
favorable or unfavorable evaluation of a particular behavior and conceptualize subjective (social)
norms as individuals’ perceptions of social pressures to comply, or not comply, with a particular
behavior. TRA assumes that all behaviors are under volitional control; if one has the intention, then
the behavior will follow. However, intention is provisional and merely predicts a person’s attempt
to act, i.e., not necessarily an actual behavior. Unfortunately, not all consumers’ behaviors are under
volitional control (e.g., well-established habits), so TPB was developed as an extension of the TRA
model to take into account individuals’ volitional control (perceived behavioral control). According to
Ajzen [37,44], actual behavior is not only a function of intention, but also of an individual’s knowledge
and ability to behave in a particular way and of their interaction with the context.

Not all behaviors are egotistical, so the theoretical REB model considers the NAM [40] and VBN [41]
as additional building blocks to explain consumers’ pro-social behaviors. The NAM explains the feeling
of moral obligation generated when an individual’s perceptions of another’s needs activate an internal
structure of values and norms [40]. In relation to environmental problems affecting not only current
but also future generations, the REB theory predicts that environmental problems will activate personal
norms among pro-social consumers. Social norms are strictly related to feelings of guilt regarding
behaviors generally agreed to be moral [45]. Personal norms are expectations about oneself, while
social norms are expectations about the group [46]. Personal norms, as a psychological construct, are
distinguished from “awareness of consequences” and “ascription of responsibilities,” as the former is
represented by knowledge of the interdependence of outcomes related to environmental problems, while
the latter—a feeling of moral obligation regarding our actions [40]—refers to internalizing the external
consequences of our environmental behaviors. The VBN framework proposes that an individual’s
values, beliefs, and norms influence their environmental behaviors and intentions. Stern et al. [41]
have found that VBN factors explain between 19% and 35% of variance in pro-environmental behaviors.
Twenty years after Hines et al.’s first meta-analysis of environmental behaviors [25], Bamberg and
Möser [26] found, in their meta-analysis, that factors from the TPB and the NAM explain 27% of
variance in pro-environmental behaviors. A more recent meta-analysis by Klöckner [27] in 2013 found
that, as a theoretical framework, 39% of studies used the TPB, 15% used the NAM, 15% used the VBN
theory, and the rest combined variables from at least two theories. Morren and Grinstein [47] used
the TPB framework as well as situational factors in their meta-analysis of 2016 to test the moderating
role of national culture, reporting that the influence of behavioral control on the intention to behave
pro-environmentally was stronger in more developed countries.

Other scholars have used more comprehensive models to explain environmental behaviors,
Gkargkavouzi et al. [3] used self-identity and habits as well as both TPB and VBN factors, finding
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that self-identity and habits were better predictors than the original TPB and VBN factors. Hadler
and Haller [19] found that environmental knowledge is also an important influence on environmental
behavior, supporting the proposition that cognitive factors play a role in environmental behaviors.
Recent research has found that attitudes, knowledge, and opinions regarding the environment affect
Europeans’ environmental behaviors [18,48]. In addition to these environment-related factors, research
has also found that social indicators, institutional factors, economic factors, social and cultural factors,
awareness, emotion, and political orientation may influence environmental behaviors. All this would
suggest that a comprehensive theoretical framework for studying environmental behaviors may be
so complex that researchers would have to select the environmental factors they want to study in a
simplified model that considers all other factors as given [24].

Our aim is to study the effect of environmental attitudes, attitudes toward environmental behaviors,
environmental knowledge, subjective environmental norms, perceived behavioral control, and a set of
moderators of these environmental factors, considering the contexts in which different Europeans live.
These environmental factors and the associated hypotheses (H1 to H9) are described in what follows.

2.2. Socio-Psychological Factors

Cognitive factors refer to knowledge of environmental problems and their consequences but
also to knowing how to handle those environmental problems (actions, skills, and knowledge about
the strategy). Individuals with greater knowledge of environmental problems and knowledge of
how to handle them are more likely to undertake REB [14,23,25,49]. Thus, before they can develop
pro-environmental behaviors, individuals need to be aware of environmental problems and of how to
tackle them [25,33]. If consumers do not have accurate or enough knowledge of the consequences of a
particular behavior, they will not be concerned about that behavior [15].

Hypothesis 1 (H1). Environmental knowledge is positively correlated with REB.

Attitudes deal with an individual’s favorable or unfavorable feelings toward particular aspects of
the environment or objects related to the environment [25]. According to Kurisu [15], attitudes can be
split into two components: environmental attitudes, and attitudes toward environmental behaviors.
The former refers to an individual’s concerns about environmental problems [15], whereas the latter
refers to the individual’s attitudes toward a particular environmental objective. Perceived behavioral
control refers to an individual’s perceptions of whether or not they can bring about environmental
change through their behavior [25]. Finally, subjective environmental norms represent environmental
values and attitudes of significance to others. We expect others to act morally and they, in turn, expect
us to behave in the same way [45].

Hypothesis 2 (H2). Environmental attitudes are positively correlated with REB.

Hypothesis 3 (H3). Attitudes toward environmental behaviors are positively correlated with REB.

Hypothesis 4 (H4). Perceived behavioral control is positively correlated with REB.

Hypothesis 5 (H5). Subjective environmental norms are positively correlated with REB.

2.3. Social Moderators

Social factors refer to an individual’s resources and social categories that may moderate the
influence of environmental factors on their behavior. Individuals’ social categories consider not only the
individual’s social position but also age (younger/older) and gender (men/women). The relationship
between social factors (age, gender, income, and education) and REB is less significant than the
relationship between psychological factors and REB [25]. According to Ajzen [37,44], social indicators
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are only of interest if they moderate the effect of socio-psychological factors; accordingly, to examine
the moderating effect of social factors on environmental knowledge, environmental attitudes, and
perceived behavioral control, we consider age, gender, education, and income as social indicators.

Age. Hines et al. [25] showed that younger people are more likely to engage in REB than
older people, with most studies consistently showing that younger people are more concerned about
environmental problems than older people [10,50–53], but these relationships may vary according to
cultural differences [54]. Younger people are also more likely to have more knowledge of environmental
issues than older people [55].

Hypothesis 6a (H6a). The effect of environmental attitudes on REB will be stronger for younger individuals.

Hypothesis 6b (H6b). The effect of environmental knowledge on REB will be stronger for younger individuals.

Gender. Many studies have shown that women are more likely to behave in an environmentally
friendly way than men [56–60] and that they have stronger environmental attitudes than
men [22,50,57,59,61–65], while other studies show that men may have more knowledge of
environmental problems [55,62,65,66] than women.

Hypothesis 7a (H7a). The effect of environmental attitudes on REB will be stronger for women.

Hypothesis 7b (H7b). The effect of environmental knowledge on REB will be stronger for men.

Education. Although the evidence suggests that better-educated individuals are more likely
to engage in environmentally friendly behaviors, the relationship between education and REB has
been reported to be weak [20,25,67]. Better-educated individuals, nonetheless, show more positive
attitudes toward the environment [57] and are more likely to have better sources of information, and in
consequence, are likely to have better knowledge of environmental problems [11,51,55,57,68,69].

Hypothesis 8a (H8a). The effect of environmental attitudes on REB will be stronger for better-educated individuals.

Hypothesis 8b (H8b). The effect of environmental knowledge on REB will be stronger for better-educated individuals.

Income. Economic factors have a strong influence on people’s decision-making processes [11].
However, the relationship between income and REB seems weaker than the relationship between
education and REB [25]. Individuals who have higher incomes are more likely to engage in
environmentally friendly behaviors [67] and to have positive environmental attitudes, as a higher
income gives consumers more freedom to develop pro-environmental behaviors [23]. Some consumers
may not be able to afford particular behaviors if primary needs such as adequate food, etc., are not
met [51]. Consumers who have higher incomes [67] and a privileged social position develop stronger
and more positive attitudes toward the environment [22,51,70].

Hypothesis 9a (H9a). The effect of environmental attitudes on REB will be stronger for individuals with
higher incomes.

Hypothesis 9b (H9b). The effect of perceived behavioral control on REB will be stronger for individuals with
higher incomes.

2.4. Situational Factors

According to Hines et al. [25], situational factors refer to “economic constraints, social pressures,
opportunities to choose different actions.” Situational factors can positively or negatively affect the
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behavior of individuals. Note that, although Hines et al. [25], acknowledged the direct effect of
situational factors, they did not provide clear evidence of or explanations for situational factors.
Stern [17] defines external or contextual forces, such as the available technology, laws and regulations,
supportive policies, etc., as having a major causal influence on environmental behaviors.

As a situational factor, we examine the country effect, i.e., the impact of residence in differing
EU countries. Comparative sustainability studies of ethical consumerism, green consumerism,
and environmental behaviors have explored differences in economic development [71,72] or in
individualist/collectivist values [73] to explain the impact of situational factors on REB [11,74,75].
Among other factors, country differences in individuals’ REB may arise from differences in
environmental policies or economic development, or from social and cultural specificities [75–79].
In this research, we explored country differences in the average behavior of individuals once we took
into account their environmental attitudes, environmental knowledge, perceived behavioral control,
and subjective environmental norms.

Once we take into account the main effect of the environmental factors—i.e., environmental
knowledge, environmental attitudes, attitudes toward environmental behaviors, perceived behavioral
control, subjective environmental norms—and the moderating effect of social factors—i.e., age, gender,
education and income—on individuals’ environmental behaviors, we can expect those behaviors
to differ between the 28 EU member states (EU-28) due to situational factors. The corresponding
conceptual model and hypotheses is shown in Figure 1.
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3. Research Method

Data were retrieved from Special Eurobarometer 468 (Wave EB88.1) on “Attitudes of European
citizens toward the environment” [80]. This survey, one of the latest conducted for the EU, is designed to
identify and describe consumers’ positions on sustainable development. A total of 27,881 respondents
from the EU-28 were surveyed between 23 September and 2 October 2017 [80].
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3.1. Independent Variables

Five independent variables were measured as follows (Table 1): environmental knowledge,
attitudes split into general environmental attitudes and attitudes toward environmental behaviors
(according to Kurisu [15], the latter attitudes may be more influential than general environmental
attitudes), perceived behavioral control, and subjective environmental norms.

Table 1. Main constructs of the responsible environmental behavior (REB) model.

Theoretical Constructs Items Selected as Indicators

Environmental knowledge

QD3.1. National newspapers
QD3.2. Regional or local newspapers

QD3.3. Magazines
QD3.4. Television news

QD3.5. Radio
QD3.6. TV films and documentaries

QD3.7. Family, friends, neighbor or colleagues
QD3.8. Books or scientific publications

QD3.9. Events (conferences, fairs, exhibitions, festivals, etc.)
QD3.10. Museums, national parks or regional parks

QD3.11. Online social networks
QD3.12. The Internet (other websites, blogs, forums, etc.)

Environmental attitudes

QD5.3. Environmental issues have a direct effect on your daily life.
QD5.4. You are worried about the impact on your health of everyday

products made of plastic.
QD5.5. You are worried about the impact on the environment of everyday

products made of plastic.
QD5.6. You are worried about the impact on your health of chemicals

present in everyday products.
QD5.7. You are worried about the impact on the environment of chemicals

present in everyday products.

Attitudes toward environmental behaviors

QD9.1. EU environmental legislation is necessary to protect the
environment in (our country).

QD9.2. The EU should be able to check that EU environmental laws are
being applied correctly in (country).

QD9.3. The EU should assist non-EU countries to improve their
environmental standards.

Perceived behavioral control

QD5.1. As an individual, you can play a role in protecting the environment
in (country).

QD5.2. The big polluters should be mainly responsible for making good the
environmental damage they cause.

Subjective environmental norms

QD15.1. Local authorities should provide more and better collection
facilities for plastic waste.

QD15.2. People should be educated on how to reduce their plastic waste.
QD15.4. Industry and retailers should make an effort to reduce

plastic packaging.
QD15.5. Products should be designed in a way that facilities the recycling

of plastic.

Note: QDX.X means Question in section D, number X.X.

Environmental knowledge. Even though the survey does not provide a measure of Europeans’
knowledge of environmental problems, it does offer a battery of questions about the sources of
information Europeans use to obtain information on the environment. The survey records three main
sources of environmental information among a broad set of alternatives. We assumed that the more
sources of information used by Europeans, the better their knowledge. Responses were added up to
create a scale of knowledge scored from 0 to 3.

Environmental attitudes. We measured environmental attitudes from the battery of questions
regarding Europeans’ worries about environmental problems [14,15].

Attitudes toward environmental behaviors. We measured attitudes toward environmental
behavior from a set of questions related to Europeans’ attitudes toward governmental behaviors
regarding environmental issues.
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Perceived behavioral control. We measured perceived behavioral control through two questions,
one asking about individual roles in protecting the environment, and the other asked about making
polluters responsible for damaging the environment. The latter is related to perceived behavioral
control because it refers to the fact that individuals can bring about change through their behavior and
so should be made responsible for not caring for their environment.

Subjective environmental norms. We measured these as normative statements about what
should be done to solve environmental problems (similar to Kurisu’s [15] subjective norms). These
questions are reflected in a battery of questions related to the individual’s subjective norms about the
environmental expectations of others.

The indicators for environmental attitudes, attitudes toward environmental behaviors, perceived
behavioral control, and subjective environmental norms, measured on semantic Likert scales (strongly
disagree, tend to disagree, tend to agree, totally agree, don’t know) were transformed into numeric
measures ranging from 1 (strongly disagree) to 4 (strongly agree), while “don’t know” was coded as a
missing value (“N-miss” in the tables below). As mentioned above, for environmental knowledge,
responses were scored on a scale from 0 to 3.

3.2. Dependent Variables

The dependent variable REB (Table 2) was measured from two batteries of questions that asked
respondents whether or not they complied with certain environmental behavior. These questions
included 15 indicators reflecting a wide variety of contexts measured as 15 dummy indicators.
We expected this set of indicators to intercorrelate to form different measures of environmental behavior.
We conducted exploratory factor analysis (EFA) to uncover how the indicators clustered together and
to judge whether they could be interpreted as particular environmental behaviors.

Table 2. Responsible environmental behavior (REB).

Dependent Variables Items

Responsible environmental behavior (REB)

QD4.1. Choosing more environmentally friendly travel (walking, biking,
public transport)

QD4.2. Avoiding buying overpackaged products
QD4.3. Avoiding single-use plastic goods other than plastic bags or

bought reusable plastic products
QD4.4. Separating most waste for recycling

QD4.5. Cutting down on water consumption
QD4.6. Cutting down on energy consumption (turning down air

conditioning or heating, not leaving appliances on stand-by, buying
energy-efficient appliances)

QD4.7. Buying products marked with an environmental label
QD4.8. Buying local products

QD4.9. Using your car less by avoiding unnecessary trips
QD19.1. Changing home heating system from a higher-emission (coal,

oil or wood) to lower-emission (natural gas, pellet, electricity, solar,
etc.) system

QD19.2. Replacing older energy-intensive equipment (hotwater boiler,
oven, dishwasher, etc.) with more energy efficient equipment (e.g.,

labelled A+++)
QD19.3. Frequently using public transport or bike or walking instead of

using a car
QD19.4. Buying an electric vehicle (car, motorbike, bike)
QD19.5. Buying a low-emission vehicle (e.g., hybrid car)

QD19.6. Buying low-emission products to fuel open fire or barbecue
(e.g., briquettes instead of coal)

3.3. Moderating and Control Variables

The Special Eurobarometer 468 survey covers social indicators such as age, gender, education,
income (moderating variables), and community type and household size (control variables). We
chose age and gender as social categories and education and income as resources that moderate
the effect of the REB theoretical constructs (socio-psychological factors) on environmental behaviors.



Sustainability 2020, 12, 4307 9 of 27

To control for age’s non-linear effects, age was treated as a categorical indicator with the four levels
reported in the Special Eurobarometer 468 survey. Gender was measured as a categorical variable
(man/woman). Education level was measured by age when full-time education terminated (as an
approximate approach, given that, for instance, some students may finish at the same level despite
having different ages). The Special Eurobarometer 468 survey does not directly ask about income, but
provides a proxy, as respondents are asked about the frequency of difficulties in paying their bills,
a proxy that, while not perfect, can be taken as an approximate indication of income. Household
size [20,81]—between 1 and 4—and community type [38,51,53,76]—rural/village to large towns—were
the control variables. Although associated with REB, household size and community type were not
under investigation in our study. Moderating variables and control variables are shown in Table 3.
Finally, the situational factor was measured as the EU-28 country in which the European lived.

Table 3. Moderating and control variables.

Group of
Variables Social Indicators Characteristics N

(Overall = 27,881) Percentage (%)

M
od

er
at

in
g

va
ri

ab
le

s

D11r1. Age

15–24 years 2347 8.4
25–39 years 5791 20.8
40–54 years 6719 24.1

55 years and older 13,024 46.7
N-miss - -

D10. Gender
Man 12,495 44.8

Woman 15,386 55.2
N-miss - -

D8. Age education
terminated

Mean (SD) 19.639 (5.295)
Range 2–71
N-miss 728

D60. Difficulties to
pay bills

Most of the time 2618 9.6
From time to time 6983 25.5

Never 17,770 64.9
N-miss 510 -

C
on

tr
ol

va
ri

ab
le

s D25. Community
type

Rural/village 8964 32.2
Small/medium

town 11,348 40.7

Large town 7552 27.1
N-miss 17 -

D40R. Household
size

One 6406 23.0
Two 10,127 36.3

Three 4630 16.6
Four or more 6716 24.1

N-miss 2 -

3.4. Analysis

As the survey was not developed to collect data about particular theoretical scales of environmental
factors and sustainable behaviors (as has been done to measure REB theoretical constructs), we created
groups of indicators of environmental factors and behaviors, then conducted EFA to obtain evidence
on the discriminant validity of those groups [82], so as to reduce the number of indicators to a few
environmental factors and behaviors related to the theoretical framework. We tested for evidence of
common method variance [83], since behaviors and environmental factor indicators were provided by
the same data source. We conducted Harman’s single-factor test (see Table S2 in the Supplementary
Materials) and examined cross-loadings and correlations among behaviors and environmental factors.
The first and last tests did not provide any evidence of common method variance. The examination of
cross-loadings for the public transport use factor produced the expected results, and for the eco-friendly
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purchases and reduced resource consumption variables, the behavioral indicators never loaded on the
environmental factors.

We adopted a multilevel modeling strategy [84,85] to relate environmental factors and their social
moderators to several environmental behaviors, considering that individuals were naturally clustered
in countries with different country-specific living conditions. We were interested in separating out the
effect of the individual’s environmental factors and social moderators from the effect of living in a
particular country on expected behavior. Traditional linear modeling and structural equation modeling
(SEM) do not account for the clustering of individuals in countries when all observations are pooled
together. In contrast, multilevel models are a good compromise between pooling and not pooling
naturally clustered observations.

4. Results

4.1. Measuring Psychological Factors

The aim of the EFA was to identify suitable REB constructs to test the REB model for Europe,
thereby reducing the original set of indicators to a few factors related to the theoretical constructs.
The original set of indicators was then replaced with the set of theoretical constructs formed from
the factor scores. The idea was to judge whether the EFA could discriminate among the theoretical
constructs obtained from the set of indicators. Principal component analysis (PCA), one of the
most commonly used procedures in EFA [86], was used to identify the factor structure for the set
of indicators and factor scores [87]. In using PCA to extract the factors, we were aware that we
were treating the factors as scales formed by the indicators (formative scales according to partial
least squares terminology), not as indicators as observed manifestations of the theoretical constructs
(reflective scales).

To judge the suitability of the indicators for EFA, we first checked the normality of the data by
plotting a histogram and fitting a normal curve to all the indicators. We then conducted a test of skewness
and kurtosis (see Table S1 in the Supplementary Materials). The non-significant z-statistics for skewness
and kurtosis for most indicators suggested that the normality assumption was appropriate for most of the
indicator variables [87–89]. We next checked suitability for factor analysis [86] by confirming correlation in
a correlation matrix and by calculating the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test. Correlation
was at least 0.3 for all items, the KMO test was 0.87 and Bartlett’s test was p < 0.001.

We extracted the factors using PCA and the psycho package implemented in the R Environment
and Language for Data Analysis [90]. We used the scree test to determine the number of factors to
retain (see Figure S1 in the Supplementary Material). The EFA with varimax rotation produced four
factors that discriminated among the four socio-psychological environmental factors of interest. Since
correlation among factors was below 0.32 when using the oblimin rotation, there was no need to treat
the factors as correlated [91]. For the first four components (factors), the cumulative percentage of
variance was 65%. Note that the percentage of explained variance needs to be judged according to the
research context, and, in social sciences and humanities, this percentage can be as low as 50–60% [86].
Before interpreting the factors, we rotated the factor matrix using the varimax procedure [87].

Table 4 reports the four-factor matrix structure that can be interpreted in terms of environmental
attitudes, subjective environmental norms, attitudes toward environmental behaviors, and perceived
behavioral control. All loadings were higher than 0.5, so we can assume that the solution discriminates
among the four theoretical constructs.
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Table 4. Exploratory factor analysis for the main constructs of the responsible environmental behavior
(REB) model with varimax rotation (extraction method: principal component analysis).

Items

Factor Loadings

(1) Environmental
Attitudes

(2) Subjective
Environmental

Norms

(3) Attitudes
toward

Environmental
Behaviors

(4) Perceived
Behavioral

Control

QD5.4. You are worried about the impact
on your health of everyday products

made of plastic.
0.83 - - -

QD5.6. You are worried about the impact
on your health of chemicals present in

everyday products.
0.82 - - -

QD5.7. You are worried about the impact
on the environment of chemicals present

in everyday products.
0.75 - - -

QD5.3. Environmental issues have a
direct effect on your daily life. 0.74 - - -

QD5.5. You are worried about the impact
on the environment of everyday products

made of plastic.
0.71 - - -

QD15.1. Local authorities should provide
more and better collection facilities for

plastic waste.
- 0.77 - -

QD15.2. People should be educated on
how to reduce their plastic waste. - 0.74 - -

QD15.5. Products should be designed in a
way that facilitates the recycling of plastic. - 0.70 - -

QD15.4. Industry and retailers should
make an effort to reduce

plastic packaging.
- 0.68 - -

QD9.2. The EU should be able to check
that EU environmental laws are being

applied correctly in (country).
- - 0.84 -

QD9.1. EU environmental legislation is
necessary to protect the environment

in (country).
- - 0.84 -

QD9.3. The EU should assist non-EU
countries to improve their environmental

standards.
- - 0.70 -

QD5.2. The big polluters should be
mainly responsible for making good the

environmental damage they cause.
- - - 0.72

QD5.1. As an individual, you can play a
role in protecting the environment

in (country).
- - - 0.59

To examine construct validity, we examined the standardized factor loadings of the EFA and
the construct reliabilities of the theoretical constructs. Cronbach’s alpha was above 0.7 [92] for
environmental attitudes (α = 0.87), subjective environmental norms (α = 0.78) and attitudes toward
environmental behaviors (α = 0.76), but was below 0.7 for perceived behavioral control (α = 0.43).
The reason for the low Cronbach’s alpha seems to be the small number of items in the factor: while
we only had two items (derived from the Eurobarometer survey) to measure perceived behavioral
control, it has been suggested that the minimum number of items should be three [92–94]. Overall, the
construct validity of the instrument can be judged acceptable, considering that the indicators come
from a general survey.

4.2. Measuring European Environmental Behavior

For our aim of discriminating among classes of behavior, we wanted to reduce the original set of
indicators to a few factors that could be interpreted as particular environmental behaviors. We replaced
the original set of indicators with a set of behaviors formed with the factor scores, again using PCA
and varimax rotation to identify the structure [87] and again checking the assumptions. The KMO and
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Bartlett’s test values (0.79 and p < 0.001, respectively) were found to be significant, indicating the factor
test to be suitable.

In interpreting the factor structure, we deleted three items with factor loadings lower than 0.5 (QD4.4,
QD19.1, and QD19.6 in Table 2). The remaining 12 items were grouped into four factors (Table 5).

Table 5. Factor matrix structure for responsible environmental behavior (REB) with varimax rotation
(extraction method: principal component analysis).

Items

Factor Loadings

(1) Public
Transport Use

(2) Eco-Friendly
Purchasing

(3) Reduced
Resource

Consumption

(4) Eco-Car
Purchase

QD19.3. Frequently using public
transport or biking or walking instead of

using a car
0.81 - - -

QD4.1. Choosing more environmentally
friendly travel (walking, biking,

public transport)
0.76 - - -

QD4.9. Using your car less by avoiding
unnecessary trips 0.56 - - -

QD4.2. Avoided buying
overpackaged products - 0.64 - -

QD4.8. Buying local products - 0.63 - -
QD4.7. Buying products marked with an

environmental label - 0.63 - -

QD4.3. Avoiding single-use plastic goods
other than plastic bags or bought reusable

plastic products
- 0.54 - -

QD4.5. Cutting down on water
consumption - - 0.72 -

QD4.6. Cutting down on energy
consumption (turning down air

conditioning or heating, not leaving
appliances on stand-by, buying

energy-efficient appliances)

- - 0.70 -

QD19.2. Replacing older energy-intensive
equipment (hotwater boiler, oven,

dishwasher, etc.,) with more energy
efficient equipment (e.g., labelled A+++)

- - 0.54 -

QD19.5. Buying a low-emission vehicle
(e.g., hybrid car) - - - 0.73

QD19.4. Buying an electric vehicle (car,
motorbike, bike) - - - 0.72

The first four factors explained 49% of the variance. According to Kurisu’s [15] detailed
classification of 200 pro-environmental behavior items summarized from governmental and academic
studies, those factors were labelled as follows: public transport use, eco-friendly purchasing, reduced
resource consumption and, finally, eco-car purchase. However, since we decided to take into
consideration only behaviors that could be repeated frequently, as has been proposed in previous
research [15], eco-car purchase was excluded as not being a routine activity.

4.3. Hypothesis Testing

To test our hypotheses taking into account the contexts in which Europeans live, we used
multilevel regression analysis, as this kind of modeling allows inferences to be made regarding the
source of variation in the outcome measure [84,95,96]. As mentioned, while REB is determined
by socio-psychological factors at the individual level, we can also expect heterogeneity among EU
countries: individuals are nested within nations and their environmental behaviors will not only be the
result of social properties but also of contextual factors that they cannot control directly. To estimate
the model, we used the lme4 package implemented in the R Environment and Language for Data
Analysis [97].
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Table 6. Multilevel regression results.

Environmental Behaviors Eco-Friendly Purchasing Public Transport Use Reduced Resource Consumption

Models M0 M1 M2 M3 M0 M1 M2 M3 M0 M1 M2 M3

Predictors Estimates (p) Estimates (p) Estimates (p)

Intercept 0.04 −0.02 0 −0.28 *** 0.02 −0.11 * −0.09 0.15 ** 0.06 −00.04 −0.03 −0.36 ***
Community type

(small/middle) - −0.05 *** −0.05 *** −0.06 *** 0.11 *** 0.10 *** 0.10 *** 0.00 0.00 −0.00

Community type (large) - −0.03 −0.05 *** −0.07 *** 0.31 *** 0.28 *** 0.26 *** 0.01 −0.01 −0.0.01
Household size (2) - 0.11 *** 0.09 *** 0.09 *** −0.02 −0.04 * −0.04 * 0.12 *** 0.10 *** 0.09 ***
Household size (3) - 0.13 *** 0.09 *** 0.08 *** 0.00 −0.03 −0.06 ** 0.13 *** 0.10 *** 0.13 ***

Household size (4, 4 +) - 0.10 *** 0.06 ** 0.05 * 0.02 −0.01 −0.05 * 0.12 *** 00.09 *** 0.13 ***
Environmental knowledge

(EK) - - 0.15 *** 0.08 ** 0.13 *** 0.24 *** 0.11 *** 0.05 *

Environmental attitude (EA) - - 0.13 *** 0.08 * 0.07 *** 0.06 0.10 *** 0.09 **
Attitudes toward

environmental behaviors
(ATEB)

- - 0.05 *** 0.05 *** 0.06 *** 0.06 *** 0.04 *** 0.04 ***

Perceived behavioral control
(PBC) - - 0.10 *** 0.03 0.07 *** 0.04 0.06 *** 0.07 **

Subjective environmental
norms - - 0.10 *** 0.10 *** 0.04 *** 0.04 *** 0.07 *** 0.06 ***

Age: 25–39 years - - 0.12 *** −0.25 *** 0.25 ***
Age: 40–54 years - - 0.14 *** −0.30 *** 0.33 ***

Age: 55 years and older - 0.11 *** −0.29 *** 0.32 ***
EA * Age:25–39 years - −0.01 0.03 −0.00
EA * Age:40–54 years - −0.01 0.06 * 0.01

EA * Age:55 years and older - −0.01 0.06 * 0.01
EK * Age:25–39 years - 0.04 −0.14 *** 0.06 *
EK * Age:40–54 years - 0.05 −0.15 *** 0.04

EK * Age:55 years and older - 0.03 −0.14 *** 0.06 **
Gender (woman) - 0.13 *** 0.05 *** −0.02

EA * Gender (woman) - 0.02 −0.02 −0.01
EK * Gender (woman) - 0.06 *** 0.02 0.01

Education - 0.07 *** 0.05 *** 0.04 ***
EA * Education - 0.01 * −0.00 0.00
EK * Education - 0.01 0.02 ** −0.00

Difficulties to pay bills (Df)
(from time to time) - 0.08 ** 0.00 0.03



Sustainability 2020, 12, 4307 14 of 27

Table 6. Cont.

Environmental Behaviors Eco-Friendly Purchasing Public Transport Use Reduced Resource Consumption

Models M0 M1 M2 M3 M0 M1 M2 M3 M0 M1 M2 M3

Difficulties to pay bills (Df)
(never) - 0.14 *** 0.02 0.07 **

EA * (Df) (from time to time) - 0.01 −0.02 0.00
EA * (Df) (never) - 0.05 * −0.02 0.00

PBC * (Df) (from time
to time) - 0.04 0.03 −0.03

PBC * (Df) (never) - 0.08 *** 0.03 −0.01

Random effects

σ2 0.93 0.93 0.86 0.85 0.98 0.97 0.93 0.92 0.99 0.99 0.95 0.94
τ00 0.10 0.10 0.08 0.07 0.06 0.06 0.05 0.04 0.04 0.04 0.03 0.03
ICC 0.09 0.10 0.09 0.07 0.05 0.06 0.05 0.05 0.04 0.04 0.03 0.03

Marginal R2 0 0.003 0.072 0.090 0 0.014 0.05 0.062 0 0.002 0.038 0.049
Conditional R2 0.094 0.10 0.152 0.156 0.054 0.069 0.097 0.104 0.037 0.040 0.071 0.081

Model fit statistics

M0 M1 M2 M3 M0 M1 M2 M3 M0 M1 M2 M3

AIC (Akaike’s Information
Criterion) 61,909 61,853 60,178 59,835 63,111 62,806 61,991 61,765 63,322 63,276 62,465 62,280

BIC (Bayesian Information
Criterion) 61,933 61,917 60,282 60,107 63,135 62,870 62,095 62,037 63,346 63,340 62,569 62,553

Deviance 61,903 61,837 60,152 59,767 63,105 62,790 61,965 61,697 63,316 63,260 62,439 62,212
Chisq Chi 65.413 1685.719 384.793 315.25 824.48 268.25 55.873 821.000 226.931

Pr (>Chisq) *** *** *** *** *** *** *** *** ***
N (Observations): 28 countries (22346)

Note: Significance codes: 0 < *** < 0.001 < ** < 0.01 < * < 0.05. Social-psychological environmental factors are factor scores. Other numerical variables have been standardized, so all
numerical variables have zero mean.
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Before implementing the analysis, we standardized the education moderating variable. Table 6
shows the results of the multilevel regression analysis conducted for the three behavioral factors, i.e.,
public transport use, eco-friendly purchasing and reduced resource consumption. We also tested
multicollinearity—which measures the extent to which one variable can be explained by the other
variables—by computing the variance inflation factor (VIF) for each of the regressors in Table 6,
resulting in values for our regressors ranging from 1.005 to 1.4, below the usual threshold of 10 for VIF.

Table 6 reports test findings for four models (M0 to M3) for public transport use, eco-friendly
purchasing, and reduced resource consumption. M0 refers to the null model that allows the constant
term to vary by country; M1 includes only control variables (community type and household
size); M2 includes theoretical constructs, i.e., environmental knowledge, socio-psychological factors
(environmental attitudes, attitudes toward environmental behaviors, subjective environmental norms
and perceived behavioral control), and the two control variables; and finally, M3 includes all the above
variables plus the four social factors (age, gender, education, and income) as moderating variables.
The variance explained by countries (random variation) and the intra-class correlation (ICC) are shown
in the random-effects section of Table 6. The intercepts and the coefficients of variables were considered
as fixed [84]. To compare models we used the Analysis of Variance (ANOVA) test, reporting the
results at the bottom of Table 6 along with model fit statistics (Akaike’s information criterion, AIC, and
Bayesian information criterion, BIC).

4.3.1. Findings for Eco-Friendly Purchasing

The null model (M0) explained 9% (ICC = 0.09) of the variance in Europeans’ purchase of
eco-friendly products. The conditional R2 in model M1 with controls (community type and household
composition) rose from 0.094 to 0.010 (∆RC2 = 0.006). After introducing the main theoretical constructs
(environmental knowledge, environmental attitudes, attitudes toward environmental behaviors,
perceived behavioral control, and subjective environmental norms) and controls into model M2, the
conditional R2 rose from 0.010 to 0.152 (∆RC2 = 0.052). The ANOVA test suggests that model M1 was
better than the null model M0 and that model M2 was better than model M1. For model M3, which
additionally included the moderating effects of age, gender, education, and income, the conditional R2
rose from 0.152 to 0.156. The ANOVA test suggests that model M3 was better than model M2.

Model M3 showed that, except for perceived behavioral control, all other main constructs were
positively and significantly related to eco-friendly purchasing. The higher the values for environmental
knowledge (β = 0.08), environmental attitudes (β = 0.08), attitudes toward environmental behaviors
(β = 0.05), and subjective environmental norms (β = 0.10), the greater the likelihood of eco-friendly
purchasing. Therefore, for eco-friendly purchasing, hypotheses H1, H2, H3, and H5 were supported,
but not H4.

Among the moderating variables, age had no significant effect on eco-friendly purchasing, and, in
consequence, H6a and H6b were not supported. Regarding gender, being female had a positive and
significant moderating effect on environmental knowledge (β = 0.06) but no effect on environmental
attitudes; accordingly, neither H7a nor H7b were supported. Education level had a positive and
significant moderating effect only on the effect of environmental attitudes (β = 0.01) on behavior; in
consequence, H8a found empirical support but not H8b. The income indicator had a positive and
significant moderating effect on the effect of perceived behavioral control (β = 0.08) and environmental
attitudes (β = 0.06), so H9a and H9b both found empirical support.

Figure 2 reports the predicted random effects by country for the eco-friendly purchasing in 95%
prediction intervals. Considering individual-level variables, eco-friendly purchasing was highest in
Sweden, Austria, Germany, and Finland, and lowest in Portugal, Poland, Spain, and Cyprus.
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4.3.2. Findings for Public Transport Use

The null model (M0) explained 5% of the variance (ICC = 0.05) in Europeans’ public transport use.
In model M1, the conditional R2 rose from 0.054 to 0.069 (∆RC2 = 0.015). In model M2, with theoretical
constructs included in the REB model, the conditional R2 rose to 0.097 (∆RC2 = 0.028). The ANOVA
test suggests that model M1 was better than the null model M0 and model M2 was better than model
M1. Model M3, which included the moderating variables, produced a higher conditional R2 of 0.104.
The ANOVA test suggests that model M3 was better than model M2.

Model M3 showed that, except for perceived behavioral control and environmental attitudes, all
the other main constructs were positively and significantly related to public transport use. The higher
the values for environmental knowledge (β= 0.24), attitudes toward environmental behaviors (β = 0.06)
and subjective environmental norms (β = 0.04), the greater the use of public transport. Therefore,
hypotheses H1, H3, H5 were supported, but not H2 or H4.

Among the moderating variables, age showed a significant and negative moderating effect of
environmental knowledge on public transport use for all age brackets, and a significant and positive
moderating effect of environmental attitudes on public transport use for almost all age brackets.
Therefore, H6b was supported but not H6a. No moderating effect was found for gender, so H7a and
H7b were not supported. Education level only moderated the effect of environmental knowledge
(β = 0.02) on behavior, and, in consequence, H8b was supported, but not H8a. Interestingly, the proxy
for income level did not have a significant effect, so neither H9a nor H9b were supported.

Figure 3 reports predicted random effects by country for public transport use in 95% prediction
intervals. Taking into account the individual-level variables, public transport use was highest in the
Netherlands, Sweden, Latvia, Belgium, and Germany, and lowest in Cyprus, Portugal, Lithuania,
Greece, and Bulgaria.
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4.3.3. Findings for Reduced Resource Consumption

The null model (M0) explained 4% of the variance (ICC = 0.04) in Europeans’ reduced resource
consumption. In model M1, the conditional R2 rose from 0.037 to 0.40 (∆RC2 = 0.003). In model M2,
the conditional R2 rose to 0.071 (∆RC2 = 0.031). The ANOVA test suggests that model M1 was better
than M0 and that model M2 was better than model M1. For model M3, the conditional R2 rose to 0.081
(∆RC2 = 0.005), with the ANOVA test suggesting that model M3 was better than model M2.

Model M3 showed that all five main theoretical constructs, i.e., environmental knowledge
(β = 0.11), environmental attitudes (β = 0.09), attitudes toward environmental behaviors (β = 0.04),
perceived behavioral control (β = 0.07), and environmental subjective norms (β = 0.06), were positively
and significantly related to reduced resource consumption. Therefore, hypotheses H1, H2, H3, H4, and
H5 were all supported. Among the moderating social indicators, age, but not gender, education, or
income, positively moderated the effect of environmental attitudes and knowledge; consequently, H6a,
H6b, H7a, H7b, H8a, H8b, H9a, and H9b were not supported.

Figure 4 reports predicted random effects by country for reduced resource consumption in 95%
prediction intervals. Taking into account individual-level variables, reduced resource consumption
was highest in Malta, Belgium, Denmark, and Spain and lowest in Lithuania, Croatia, and Estonia.
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Table 7 shows a summary of our results, indicating which hypotheses have been accepted.

Table 7. Hypothesis testing results.

Hypotheses Eco-Friendly
Purchasing Public Transport Use Reduced Resource

Consumption

H1: Environmental knowledge is positively
related to REB.
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Sustainability 2020, 12, x FOR PEER REVIEW 19 of 29 

H8a: The effects of environmental attitudes on REB are 
stronger for better-educated individuals.  

  

H8b: The effects of environmental knowledge on REB 
are stronger for better-educated individuals. 

 
 

 

H9a: The effects of environmental attitudes on REB are 
stronger for individuals with higher incomes.   

  

H9b: The effects of perceived behavioral control on REB 
are stronger for individuals with higher incomes.  

  

5. Discussion 

Our first research question asked to what extent the REB theory [10,25,38,39,98,99] in terms of 
environmental attitudes, attitudes toward environmental behaviors [10,23,25,26,36,38,39,72,100], and 
subjective norms [26,72,100] explained Europeans’ environmental behaviors considering the country 
context. Findings indicate that knowledge, attitudes, and subjective norms all have a positive and 
significant effect on reduced resource consumption [15]. The REB theory partially explains the eco-
friendly purchases and public transport use in that only knowledge, attitudes, and subjective norms 
have a positive effect. The effect of perceived behavioral control on eco-friendly purchasing was 
moderated by income, meaning that only relatively well-off Europeans feel in control of their 
behaviors and are motivated to buy more eco-friendly products, while the effect of perceived 
behavioral control on public transport use was neither significant nor moderating. 

Even though there were slight differences in predictive capacity, generally speaking the REB 
model explains our three pro-environmental behaviors (public transport use, eco-friendly 
purchasing, and reduced resource consumption). Previous findings suggest that different sets of 
variables may be related to different environmental behavior patterns [32,101]. In fact, in relation to 
ecologically responsible public transport use and eco-friendly purchasing, the same sets of theoretical 
constructs had different effects on the two types of behavior [101] 

Our findings indicate that environmental knowledge predicts public transport use better than 
subjective norms, attitudes, and perceived behavioral control. Therefore, in directing environmental 
behaviors toward public transport use, environmental policies should direct attention not only to the 
existence of environmental problems and the benefits of using public transport but should also use a 
broader set of media [25]. 

Considering subjective norms, our study adds support to previous research findings that these 
norms are weak direct predictors of environmental behaviors [45,72]. In fact, researchers have found 
that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility 
or environmental attitudes [102]. However, its effect regarding buying eco-friendly goods is stronger, 
and this implies that the effect of subjective environmental norms cannot be generalized; the effect, 
rather, depends on the behavior considered. In measuring Europeans’ subjective norms about what 
should be done about environmental problems, we provided a broader explanation for the injunctive 
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in 
mind that the contribution of the descriptive (what is) dimension of social norms may differ 
depending on the behavior studied. 

Contrary to previous findings [25,36], we find that environmental attitudes are a better predictor 
of environmental behaviors than attitudes toward environmental behaviors. The reason could be that 
we measured attitudes toward environmental behaviors using indicators related to governmental 
REB, whereas previous findings have shown that attitudes toward environmental behaviors are 
better predictors when measured according to target behaviors [11,15]. 

Perceived behavioral control is an essential determinant of certain types of behavior—more so 
than other socio-psychological factors [25,44]. Our findings suggest that perceived behavioral control 
may not be the most powerful predictor of behavior, except for the case of reduced resource 
consumption [35] and for better-off individuals buying eco-friendly goods. In fact, researchers have 
found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
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found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
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found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
although it should be noted that an acknowledged limitation of our measure was that we measured 
perceived behavioral control using just two items. Research so far, however, has shown that even 
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5. Discussion 
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significant effect on reduced resource consumption [15]. The REB theory partially explains the eco-
friendly purchases and public transport use in that only knowledge, attitudes, and subjective norms 
have a positive effect. The effect of perceived behavioral control on eco-friendly purchasing was 
moderated by income, meaning that only relatively well-off Europeans feel in control of their 
behaviors and are motivated to buy more eco-friendly products, while the effect of perceived 
behavioral control on public transport use was neither significant nor moderating. 

Even though there were slight differences in predictive capacity, generally speaking the REB 
model explains our three pro-environmental behaviors (public transport use, eco-friendly 
purchasing, and reduced resource consumption). Previous findings suggest that different sets of 
variables may be related to different environmental behavior patterns [32,101]. In fact, in relation to 
ecologically responsible public transport use and eco-friendly purchasing, the same sets of theoretical 
constructs had different effects on the two types of behavior [101] 

Our findings indicate that environmental knowledge predicts public transport use better than 
subjective norms, attitudes, and perceived behavioral control. Therefore, in directing environmental 
behaviors toward public transport use, environmental policies should direct attention not only to the 
existence of environmental problems and the benefits of using public transport but should also use a 
broader set of media [25]. 

Considering subjective norms, our study adds support to previous research findings that these 
norms are weak direct predictors of environmental behaviors [45,72]. In fact, researchers have found 
that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility 
or environmental attitudes [102]. However, its effect regarding buying eco-friendly goods is stronger, 
and this implies that the effect of subjective environmental norms cannot be generalized; the effect, 
rather, depends on the behavior considered. In measuring Europeans’ subjective norms about what 
should be done about environmental problems, we provided a broader explanation for the injunctive 
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in 
mind that the contribution of the descriptive (what is) dimension of social norms may differ 
depending on the behavior studied. 

Contrary to previous findings [25,36], we find that environmental attitudes are a better predictor 
of environmental behaviors than attitudes toward environmental behaviors. The reason could be that 
we measured attitudes toward environmental behaviors using indicators related to governmental 
REB, whereas previous findings have shown that attitudes toward environmental behaviors are 
better predictors when measured according to target behaviors [11,15]. 

Perceived behavioral control is an essential determinant of certain types of behavior—more so 
than other socio-psychological factors [25,44]. Our findings suggest that perceived behavioral control 
may not be the most powerful predictor of behavior, except for the case of reduced resource 
consumption [35] and for better-off individuals buying eco-friendly goods. In fact, researchers have 
found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
although it should be noted that an acknowledged limitation of our measure was that we measured 
perceived behavioral control using just two items. Research so far, however, has shown that even 
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context. Findings indicate that knowledge, attitudes, and subjective norms all have a positive and 
significant effect on reduced resource consumption [15]. The REB theory partially explains the eco-
friendly purchases and public transport use in that only knowledge, attitudes, and subjective norms 
have a positive effect. The effect of perceived behavioral control on eco-friendly purchasing was 
moderated by income, meaning that only relatively well-off Europeans feel in control of their 
behaviors and are motivated to buy more eco-friendly products, while the effect of perceived 
behavioral control on public transport use was neither significant nor moderating. 

Even though there were slight differences in predictive capacity, generally speaking the REB 
model explains our three pro-environmental behaviors (public transport use, eco-friendly 
purchasing, and reduced resource consumption). Previous findings suggest that different sets of 
variables may be related to different environmental behavior patterns [32,101]. In fact, in relation to 
ecologically responsible public transport use and eco-friendly purchasing, the same sets of theoretical 
constructs had different effects on the two types of behavior [101] 

Our findings indicate that environmental knowledge predicts public transport use better than 
subjective norms, attitudes, and perceived behavioral control. Therefore, in directing environmental 
behaviors toward public transport use, environmental policies should direct attention not only to the 
existence of environmental problems and the benefits of using public transport but should also use a 
broader set of media [25]. 

Considering subjective norms, our study adds support to previous research findings that these 
norms are weak direct predictors of environmental behaviors [45,72]. In fact, researchers have found 
that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility 
or environmental attitudes [102]. However, its effect regarding buying eco-friendly goods is stronger, 
and this implies that the effect of subjective environmental norms cannot be generalized; the effect, 
rather, depends on the behavior considered. In measuring Europeans’ subjective norms about what 
should be done about environmental problems, we provided a broader explanation for the injunctive 
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in 
mind that the contribution of the descriptive (what is) dimension of social norms may differ 
depending on the behavior studied. 

Contrary to previous findings [25,36], we find that environmental attitudes are a better predictor 
of environmental behaviors than attitudes toward environmental behaviors. The reason could be that 
we measured attitudes toward environmental behaviors using indicators related to governmental 
REB, whereas previous findings have shown that attitudes toward environmental behaviors are 
better predictors when measured according to target behaviors [11,15]. 

Perceived behavioral control is an essential determinant of certain types of behavior—more so 
than other socio-psychological factors [25,44]. Our findings suggest that perceived behavioral control 
may not be the most powerful predictor of behavior, except for the case of reduced resource 
consumption [35] and for better-off individuals buying eco-friendly goods. In fact, researchers have 
found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
although it should be noted that an acknowledged limitation of our measure was that we measured 
perceived behavioral control using just two items. Research so far, however, has shown that even 
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behaviors and are motivated to buy more eco-friendly products, while the effect of perceived 
behavioral control on public transport use was neither significant nor moderating. 

Even though there were slight differences in predictive capacity, generally speaking the REB 
model explains our three pro-environmental behaviors (public transport use, eco-friendly 
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variables may be related to different environmental behavior patterns [32,101]. In fact, in relation to 
ecologically responsible public transport use and eco-friendly purchasing, the same sets of theoretical 
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Our findings indicate that environmental knowledge predicts public transport use better than 
subjective norms, attitudes, and perceived behavioral control. Therefore, in directing environmental 
behaviors toward public transport use, environmental policies should direct attention not only to the 
existence of environmental problems and the benefits of using public transport but should also use a 
broader set of media [25]. 

Considering subjective norms, our study adds support to previous research findings that these 
norms are weak direct predictors of environmental behaviors [45,72]. In fact, researchers have found 
that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility 
or environmental attitudes [102]. However, its effect regarding buying eco-friendly goods is stronger, 
and this implies that the effect of subjective environmental norms cannot be generalized; the effect, 
rather, depends on the behavior considered. In measuring Europeans’ subjective norms about what 
should be done about environmental problems, we provided a broader explanation for the injunctive 
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in 
mind that the contribution of the descriptive (what is) dimension of social norms may differ 
depending on the behavior studied. 

Contrary to previous findings [25,36], we find that environmental attitudes are a better predictor 
of environmental behaviors than attitudes toward environmental behaviors. The reason could be that 
we measured attitudes toward environmental behaviors using indicators related to governmental 
REB, whereas previous findings have shown that attitudes toward environmental behaviors are 
better predictors when measured according to target behaviors [11,15]. 

Perceived behavioral control is an essential determinant of certain types of behavior—more so 
than other socio-psychological factors [25,44]. Our findings suggest that perceived behavioral control 
may not be the most powerful predictor of behavior, except for the case of reduced resource 
consumption [35] and for better-off individuals buying eco-friendly goods. In fact, researchers have 
found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
although it should be noted that an acknowledged limitation of our measure was that we measured 
perceived behavioral control using just two items. Research so far, however, has shown that even 
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Our findings indicate that environmental knowledge predicts public transport use better than 
subjective norms, attitudes, and perceived behavioral control. Therefore, in directing environmental 
behaviors toward public transport use, environmental policies should direct attention not only to the 
existence of environmental problems and the benefits of using public transport but should also use a 
broader set of media [25]. 

Considering subjective norms, our study adds support to previous research findings that these 
norms are weak direct predictors of environmental behaviors [45,72]. In fact, researchers have found 
that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility 
or environmental attitudes [102]. However, its effect regarding buying eco-friendly goods is stronger, 
and this implies that the effect of subjective environmental norms cannot be generalized; the effect, 
rather, depends on the behavior considered. In measuring Europeans’ subjective norms about what 
should be done about environmental problems, we provided a broader explanation for the injunctive 
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in 
mind that the contribution of the descriptive (what is) dimension of social norms may differ 
depending on the behavior studied. 

Contrary to previous findings [25,36], we find that environmental attitudes are a better predictor 
of environmental behaviors than attitudes toward environmental behaviors. The reason could be that 
we measured attitudes toward environmental behaviors using indicators related to governmental 
REB, whereas previous findings have shown that attitudes toward environmental behaviors are 
better predictors when measured according to target behaviors [11,15]. 

Perceived behavioral control is an essential determinant of certain types of behavior—more so 
than other socio-psychological factors [25,44]. Our findings suggest that perceived behavioral control 
may not be the most powerful predictor of behavior, except for the case of reduced resource 
consumption [35] and for better-off individuals buying eco-friendly goods. In fact, researchers have 
found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
although it should be noted that an acknowledged limitation of our measure was that we measured 
perceived behavioral control using just two items. Research so far, however, has shown that even 
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model explains our three pro-environmental behaviors (public transport use, eco-friendly 
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Our findings indicate that environmental knowledge predicts public transport use better than 
subjective norms, attitudes, and perceived behavioral control. Therefore, in directing environmental 
behaviors toward public transport use, environmental policies should direct attention not only to the 
existence of environmental problems and the benefits of using public transport but should also use a 
broader set of media [25]. 

Considering subjective norms, our study adds support to previous research findings that these 
norms are weak direct predictors of environmental behaviors [45,72]. In fact, researchers have found 
that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility 
or environmental attitudes [102]. However, its effect regarding buying eco-friendly goods is stronger, 
and this implies that the effect of subjective environmental norms cannot be generalized; the effect, 
rather, depends on the behavior considered. In measuring Europeans’ subjective norms about what 
should be done about environmental problems, we provided a broader explanation for the injunctive 
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in 
mind that the contribution of the descriptive (what is) dimension of social norms may differ 
depending on the behavior studied. 

Contrary to previous findings [25,36], we find that environmental attitudes are a better predictor 
of environmental behaviors than attitudes toward environmental behaviors. The reason could be that 
we measured attitudes toward environmental behaviors using indicators related to governmental 
REB, whereas previous findings have shown that attitudes toward environmental behaviors are 
better predictors when measured according to target behaviors [11,15]. 

Perceived behavioral control is an essential determinant of certain types of behavior—more so 
than other socio-psychological factors [25,44]. Our findings suggest that perceived behavioral control 
may not be the most powerful predictor of behavior, except for the case of reduced resource 
consumption [35] and for better-off individuals buying eco-friendly goods. In fact, researchers have 
found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
although it should be noted that an acknowledged limitation of our measure was that we measured 
perceived behavioral control using just two items. Research so far, however, has shown that even 
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variables may be related to different environmental behavior patterns [32,101]. In fact, in relation to 
ecologically responsible public transport use and eco-friendly purchasing, the same sets of theoretical 
constructs had different effects on the two types of behavior [101] 

Our findings indicate that environmental knowledge predicts public transport use better than 
subjective norms, attitudes, and perceived behavioral control. Therefore, in directing environmental 
behaviors toward public transport use, environmental policies should direct attention not only to the 
existence of environmental problems and the benefits of using public transport but should also use a 
broader set of media [25]. 

Considering subjective norms, our study adds support to previous research findings that these 
norms are weak direct predictors of environmental behaviors [45,72]. In fact, researchers have found 
that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility 
or environmental attitudes [102]. However, its effect regarding buying eco-friendly goods is stronger, 
and this implies that the effect of subjective environmental norms cannot be generalized; the effect, 
rather, depends on the behavior considered. In measuring Europeans’ subjective norms about what 
should be done about environmental problems, we provided a broader explanation for the injunctive 
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in 
mind that the contribution of the descriptive (what is) dimension of social norms may differ 
depending on the behavior studied. 

Contrary to previous findings [25,36], we find that environmental attitudes are a better predictor 
of environmental behaviors than attitudes toward environmental behaviors. The reason could be that 
we measured attitudes toward environmental behaviors using indicators related to governmental 
REB, whereas previous findings have shown that attitudes toward environmental behaviors are 
better predictors when measured according to target behaviors [11,15]. 

Perceived behavioral control is an essential determinant of certain types of behavior—more so 
than other socio-psychological factors [25,44]. Our findings suggest that perceived behavioral control 
may not be the most powerful predictor of behavior, except for the case of reduced resource 
consumption [35] and for better-off individuals buying eco-friendly goods. In fact, researchers have 
found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
although it should be noted that an acknowledged limitation of our measure was that we measured 
perceived behavioral control using just two items. Research so far, however, has shown that even 
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subjective norms, attitudes, and perceived behavioral control. Therefore, in directing environmental 
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that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility 
or environmental attitudes [102]. However, its effect regarding buying eco-friendly goods is stronger, 
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rather, depends on the behavior considered. In measuring Europeans’ subjective norms about what 
should be done about environmental problems, we provided a broader explanation for the injunctive 
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in 
mind that the contribution of the descriptive (what is) dimension of social norms may differ 
depending on the behavior studied. 

Contrary to previous findings [25,36], we find that environmental attitudes are a better predictor 
of environmental behaviors than attitudes toward environmental behaviors. The reason could be that 
we measured attitudes toward environmental behaviors using indicators related to governmental 
REB, whereas previous findings have shown that attitudes toward environmental behaviors are 
better predictors when measured according to target behaviors [11,15]. 
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may not be the most powerful predictor of behavior, except for the case of reduced resource 
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Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
although it should be noted that an acknowledged limitation of our measure was that we measured 
perceived behavioral control using just two items. Research so far, however, has shown that even 
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that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility 
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should be done about environmental problems, we provided a broader explanation for the injunctive 
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in 
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of environmental behaviors than attitudes toward environmental behaviors. The reason could be that 
we measured attitudes toward environmental behaviors using indicators related to governmental 
REB, whereas previous findings have shown that attitudes toward environmental behaviors are 
better predictors when measured according to target behaviors [11,15]. 

Perceived behavioral control is an essential determinant of certain types of behavior—more so 
than other socio-psychological factors [25,44]. Our findings suggest that perceived behavioral control 
may not be the most powerful predictor of behavior, except for the case of reduced resource 
consumption [35] and for better-off individuals buying eco-friendly goods. In fact, researchers have 
found that perceived environmental control is related to behavior only in developed countries [47]. 
Our findings provide evidence that perceptions of being in control may depend on life circumstances, 
although it should be noted that an acknowledged limitation of our measure was that we measured 
perceived behavioral control using just two items. Research so far, however, has shown that even 
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5. Discussion

Our first research question asked to what extent the REB theory [10,25,38,39,98,99] in terms
of environmental attitudes, attitudes toward environmental behaviors [10,23,25,26,36,38,39,72,100],
and subjective norms [26,72,100] explained Europeans’ environmental behaviors considering the
country context. Findings indicate that knowledge, attitudes, and subjective norms all have a positive
and significant effect on reduced resource consumption [15]. The REB theory partially explains the
eco-friendly purchases and public transport use in that only knowledge, attitudes, and subjective
norms have a positive effect. The effect of perceived behavioral control on eco-friendly purchasing was
moderated by income, meaning that only relatively well-off Europeans feel in control of their behaviors
and are motivated to buy more eco-friendly products, while the effect of perceived behavioral control
on public transport use was neither significant nor moderating.

Even though there were slight differences in predictive capacity, generally speaking the REB
model explains our three pro-environmental behaviors (public transport use, eco-friendly purchasing,
and reduced resource consumption). Previous findings suggest that different sets of variables may
be related to different environmental behavior patterns [32,101]. In fact, in relation to ecologically
responsible public transport use and eco-friendly purchasing, the same sets of theoretical constructs
had different effects on the two types of behavior [101].

Our findings indicate that environmental knowledge predicts public transport use better than
subjective norms, attitudes, and perceived behavioral control. Therefore, in directing environmental
behaviors toward public transport use, environmental policies should direct attention not only to the
existence of environmental problems and the benefits of using public transport but should also use a
broader set of media [25].

Considering subjective norms, our study adds support to previous research findings that these
norms are weak direct predictors of environmental behaviors [45,72]. In fact, researchers have found
that, while the indirect effect of values on behaviors is significant, it is lower than felt responsibility or
environmental attitudes [102]. However, its effect regarding buying eco-friendly goods is stronger,
and this implies that the effect of subjective environmental norms cannot be generalized; the effect,
rather, depends on the behavior considered. In measuring Europeans’ subjective norms about what
should be done about environmental problems, we provided a broader explanation for the injunctive
dimension (what ought to be) of social norms. Future theoretical REB frameworks should bear in mind
that the contribution of the descriptive (what is) dimension of social norms may differ depending on
the behavior studied.

Contrary to previous findings [25,36], we find that environmental attitudes are a better predictor
of environmental behaviors than attitudes toward environmental behaviors. The reason could be that
we measured attitudes toward environmental behaviors using indicators related to governmental
REB, whereas previous findings have shown that attitudes toward environmental behaviors are better
predictors when measured according to target behaviors [11,15].

Perceived behavioral control is an essential determinant of certain types of behavior—more
so than other socio-psychological factors [25,44]. Our findings suggest that perceived behavioral
control may not be the most powerful predictor of behavior, except for the case of reduced resource
consumption [35] and for better-off individuals buying eco-friendly goods. In fact, researchers have
found that perceived environmental control is related to behavior only in developed countries [47].
Our findings provide evidence that perceptions of being in control may depend on life circumstances,
although it should be noted that an acknowledged limitation of our measure was that we measured
perceived behavioral control using just two items. Research so far, however, has shown that even
well-established perceived behavioral control scales do not agree in relation to their predictive power
regarding target behaviors [103]. In consequence, our results for perceived behavioral control are not
entirely unexpected.

Our second research question asked to what extent social factors moderate Europeans’
environmental behaviors, considering variance between countries. We included social categories
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(age and gender) and resource indicators (education and income) that, according to Ajzen [44], could
moderate the effect of theoretical constructs. The results indicate that the moderating effect of the
indicators varies depending on the environmental behavior. The relationship between environmental
knowledge and public transport use is stronger among younger individuals, while that between
environmental attitudes and public transport use is stronger among older individuals. For eco-friendly
purchasing, the relationship between environmental attitudes and perceived behavioral control
is stronger among better-off individuals. The effect of environmental knowledge on eco-friendly
purchases is stronger for women than for men. As far as education is concerned, the results suggest
that the relationship between environmental attitudes and eco-friendly purchasing and between
environmental knowledge and public transport use are both stronger for better-educated individuals.
Nevertheless, no moderating effects of the four indicators of age, gender, education, and income are
found between environmental knowledge, environmental attitudes, or perceived behavioral control
and reduced resource consumption.

Among previous studies that have examined the impact of social indicators on attitudes or
behaviors, a few studies, without being entirely comprehensive, have considered the moderating
effect of social indicators on the REB model. Dagher, Itani, and Kassar [104] studied the moderating
effect of gender on the relationship between environmental attitudes and behaviors, while other
researchers studied the moderating effect of education, gender, and income on environmental
knowledge regarding eco-friendly purchase intentions [23,105] and the moderating effect of income on
attitudes, perceived behavioral control, and personal responsibility regarding eco-friendly purchasing
intentions [23]. Our study contributes to current knowledge by providing evidence that the impact of
social moderators in explaining REB depends on the type of environmental behavior being studied,
while also pointing to the need to extend research to the relationship between socio-psychological
factors and environmental behaviors.

Apart from their moderating effect, the indicators of social position and social categories also
have a direct effect on REB. Regarding age, while older people are more likely to reduce resource
consumption and buy eco-friendly goods, younger people are more likely to use public transport.
Hines et al. [25] reported that younger people are more likely to engage in REB than older people,
whereas we found support only for younger people’s public transport use. The reason may be that
public transport behavior also includes walking and cycling, more typical of younger individuals.
Younger people may also use public transport more because they are less well-off and because they
have a greater need for mobility [58], while older people may, for reasons of comfort, prefer to use
private transport over public transport.

Women are more likely to engage in REB according to our findings, except for reduced resource
consumption, adding support to other research [56,58–60,64] that reports that they use public transport
more and purchase eco-friendly products more than men. Our findings suggest that education is
positively related to all the studied environmental behaviors, adding support to previous research
findings [20,25,70]. Our findings also positively relate income level to eco-friendly purchasing; the
reason may be that eco-friendly products may be more costly than ordinary products and, as a small
luxury, may only be considered affordable by better-off people.

The REB model, with its main environmental constructs and moderating and control indicators, and
considering country-level variance, explains around 10–15% of variance in the sample of environmental
behaviors. Although this explained variation is low, previous research has found that the REB
model only explains, at best, around 30% of variance [14,23,38,39,45,106] or even less than 30% of
variance [10,45,57]. This low level is considered to be the result of a weak link between environmental
intentions and behaviors: intention is a powerful predictor of behavior only when an individual is
genuinely in control of their behaviors and the temporal distance between intention and behavior is
short [15,25,26,37,44].

Our final research question asked to what extent the situational factor (i.e., country) explained
Europeans’ environmental behaviors. Leaving aside individual-level variance, country-level variance
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has quite a notable effect in explaining European environmental behaviors. In this study we focused
on determining whether a country impacts on individual behaviors, but not the reason why (a topic
that merits further investigation), i.e., we wanted to depict the differential effect of countries on
environmental behaviors, which is shown in the EU-28 heat map depicted in Figure 5. A dendrogram
depicts heterogeneity between countries according to mean values for the three studied environmental
behaviors (public transport use, eco-friendly purchasing and reduced resource consumption). The colors
reflect values for the countries, ranging from blue to red tones (higher to lower mean values, respectively)
in accordance with differences in country random effects.
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Figure 5. Distribution of country effects and country clustering for three environmental behaviors.

According to the heat map, countries showing a similar behavioral effect on individuals can be
clustered into two main groups: France, Denmark, Malta, Luxembourg, Austria, Germany, Finland,
the Netherlands, Belgium, and Sweden versus Latvia, Slovakia, Estonia, Lithuania, Bulgaria, Croatia,
Portugal, Cyprus, Slovenia, United Kingdom, Ireland, Italy, Greece, Spain, Hungary, Czech Republic,
Romania, and Poland. The first group clusters together countries where citizens REB is greater, given
the same social properties of individuals, while the opposite (i.e., lesser REB) is the case with the
second group. The reason can be found in different political/governmental/economic policies, different
macroeconomic uncertainties or conditions, different cultures and values [77], and different institutional
factors (e.g., the quality and availability of public transport in different regions) [15]. Future studies
need to examine the possible reasons behind REB clusters of EU countries, and should include not
only individual-level predictors but also country-level predictors, given that countries have a direct
impact on shaping individual and collective behaviors.

One of the limitations of this study was that, since we used a secondary database, we could not
decide how the theoretical constructs were measured. However, the secondary data enabled us to
describe the behavior of European citizens under a REB perspective. Our analysis was rendered more
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meaningful by using multilevel regression analysis (rather than traditional regression), as it enabled us
to describe the behavior of European citizens at two levels in conjunction, i.e., at the country level and
at the individual level.

The findings described in this research have several implications for policymakers. First, the same
environmental programs may have different outcomes, depending on the country where the program
is implemented. Attention needs to be focused on the general effects (European Commission) and
particular effects (national policymakers) of environmental factors on pro-environmental behaviors.
The findings suggest that, for the same level of environmental attitudes, attitudes toward environmental
behaviors, environmental knowledge, subjective environmental norms, and perceived behavioral
control, Europeans’ pro-environmental behaviors may vary according to the country in which they live.

Second, policymakers need to consider that the emphasis on pro-environmental factors needs to
differ depending on the behavior to be changed. Nonetheless, regarding the subjective environmental
norms, policies should exploit its strong generic effect on all actions, while the impact of other factors
differs according to the behaviors considered. For instance, environmental policies aimed at increasing
a sense of responsibility to the environment (reducing plastic waste generally, firms reducing packaging
and designing recyclable goods) have a strong impact on eco-friendly purchasing [102]. The fact
that the effect of subjective environmental norms is reduced by half, however, when it comes to
reducing resource consumption and using public transport suggests that EU policies should be aimed
at discouraging the purchase of overpackaged products but also at providing non-plastic packaging
alternatives. For instance, policies could foster buying km0 products, especially as it would also bring
tangible benefits to local producers. Nonetheless, those policies would have a minor impact on the
reduction in resource consumption and in public transport use.

The EU could also take advantage of the positive attitudes of Europeans toward EU policies
regarding protection of the environment, leveraging them to lead national governments to comply with
environmental regulations and directives. For instance, information campaigns that show how the
EU helps reduce harmful emissions and mitigate damage to nature and biodiversity through controls
and sanctions imposed on national governments would push national governments to improve their
environmental standards, which is likely to have a direct effect on all pro-environmental behaviors.

Promoting pro-environment attitudes among Europeans will generally have the greatest impact
on environmental behaviors. However, age is one factor that may moderate the impact of climate
change policy instruments [107]. For instance, public transport use is not likely to increase among
older individuals with a less well-developed ecological attitude. Therefore, the choice of media sources
used to inform Europeans is likely to have a significant impact on using public transport and so should
especially target educated young Europeans. Likewise, concerning eco-friendly purchases, while
information through many sources may not have a significant impact, policies should be targeted
especially to women, while better knowledge will have the greatest impact on older Europeans in
terms of reducing resource consumption. As for perceptions of behavioral control, the impact of this
factor is mainly on reduced resource consumption. It could mean, for instance, that individuals are
more likely to replace domestic appliances with more energy-efficient appliances. Policies aimed at
encouraging purchases of energy-efficient appliances will have a general effect on Europeans, whether
these be subsidies for efficient appliances or additional taxes on non-efficient appliances. However,
it needs to be borne in mind that only individuals without financial problems feel they can afford
eco-friendly products. In contrast, income has little impact on public transport.

6. Conclusions

We explored to what extent the REB theoretical framework explains the environmental behaviors
of Europeans living in different social, cultural, and economic contexts (i.e., countries). The REB theory
fully explains the reduced resource consumption but only partially explains eco-friendly purchasing
and public transport use by Europeans. The moderating roles of resources (education and income) and
social categories (age and gender) on environmental factors follow a similar pattern, suggesting that
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the REB model should be extended to include resources and social categories that explain the impact
of environmental factors on the REB model. Even more, particular models to study environmental
behaviors need to be developed to better understand the REB model. For instance, the inclusion of
situational factors (like countries) could represent an opportunity to further understand and explain
environmental behaviors.
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method: principal component analysis).
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