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Abstract
Sustainability implies improvements in responsible behaviors such as recycling and energy 
saving. Yet, ecological behaviors cannot be improved only by attending to personal vari-
ables; focus must also be put on the collective variables. The main aim of this research was 
to analyze how individual variables (environmental values) and collective variables (col-
lective efficacy for ecological behavior) interact to explain recycling (Study 1; 502 students 
of Spanish universities) and energy-saving behaviors (Study 2; 544 students of Ecuadorian 
universities). Participants completed an online questionnaire that reflected all the studied 
variables. Ecological behaviors were collected through frequency scales. The results of the 
moderated analyses performed with Process for SPSS confirmed the moderating effect of 
collective efficacy in the relationship that both preservation and appreciation established 
with recycling and energy-saving behavior alike. This moderating effect was also con-
firmed in the relationship that utilization developed with recycling, but not with energy 
saving. Thus, collective efficacy directly influences pro-environmental behavior, but also 
interacts with the personal values of individuals. Consequently, the results indicate the 
need to encourage collective efficacy for ecological behaviors of individuals, groups, col-
lectives, and communities.
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1 Introduction

Whether consciously or unconsciously, the normal functioning of industrialized societies 
produces environmental changes (Ollinaho, 2016; Rudel et al., 2011). Population, econom-
ics, capitalism, and industrial growth are all related to perhaps the greatest challenges faced 
by humanity today: growing global resource demands and exploitation, environmental 
degradation, and climate change (Everard et al., 2016; Nasrollahi et al., 2018). Encourag-
ing pro-environmental and ecological behaviors in individuals and society is critical for 
the planet’s sustainability, especially in societies that use natural resources unsustainably 
until they are despoiled (Jia et  al., 2019; Milfont & Duckitt, 2004). To this end, numer-
ous studies have paid special attention to the personal variables that may affect how indi-
viduals behave with regard to the environment (Corraliza & Berenguer, 2000; Fritsche 
et al., 2018). One of the most commonly studied variables is environmental values, refer-
ring to individuals’ priorities and guiding principles regarding the use of nature and how 
they view the world and perceive that it might be preserved or exploited, thereby driv-
ing their decision making and actions related to the natural environment (Dutcher et  al., 
2007; Schultz et  al., 2004; Tadaki et  al., 2017). These values have been conceptualized 
as a condition to behave pro-environmentally (Kaiser et  al., 2005) and have been asso-
ciated with various pro-environmental behaviors (Corraliza & Berenguer, 2000; Milfont 
et  al., 2010). However, although pro-environmental behavior has been studied primarily 
as an individual decision-making process, especially pertaining to the personal variables 
that drive it (Fritsche et al., 2018), personal behaviors are affected not only by individual 
variables (Ferguson & Branscombe, 2010; Fritsche et al., 2018; Jugert et al., 2016). Social 
psychology has demonstrated that external conditions—and in particular the group, com-
munity, or collectivity to which individuals belong—strongly influence people’s behavior 
(Reicher et al., 2010). What the group does, or what one perceives that the group does, has 
the power to influence us and change our way of behaving. Therefore, psychologists must 
pay attention to the collective variables that can affect ecological behavior (Fritsche et al., 
2018). In this sense, authors have argued that altering behaviors toward a sustainable soci-
ety necessitates attention not only to individual variables but also to the collective prac-
tices that may facilitate (or, in contrast, impede) pro-environmental actions (Bamberg et al., 
2015; Peattie & Peattie, 2009; Shove, 2010).

Consequently, the aim of this investigation is to analyze how individual and collective 
variables interact to explain ecological behavior. At the individual level, environmental 
values are considered, which are defined by Corral-Verdugo et al., (2020, p. 7274) as “prin-
ciples that help people to develop a more sustainable relationship with the environment.” 
At the group or community level, collective efficacy is considered, which is defined by 
sBandura (2000) as a group’s shared belief in its conjoint capabilities to successful under-
take a specific behavior.

1.1  Environmental values and ecological behavior

Bogner and Wiseman (2006) have reported two Major Environmental Values (2-MEV): 
preservation, which reflects a biocentric perspective regarding the need to care, protect, 
and preserve the natural environment, and utilization, which reflects an anthropocentric 
view of the need to exploit and alter nature, understood as a source of resources available 
for human consumption (Wiseman & Bogner, 2003). According to the 2-MEV concep-
tion (Bogner & Wiseman, 2006), the two dimensions are not opposed; that is, individuals 
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can simultaneously perceive that natural resources must be preserved and used by humans 
(Bogner, 2018; Milfont & Duckitt, 2004). Bogner (2018) has recently added a new dimen-
sion to the 2-MEV—appreciation of nature—reflecting a biocentric view of the benefit 
and enjoyable use of nature.

Numerous studies have assessed the relationship between environmental values and pro-
environmental behaviors, but relatively few studies have analyzed the impact of the pres-
ervation and utilization values as orthogonal dimensions, as well as of the appreciation of 
nature on environmental and ecological behaviors (Bogner, 2018). In the various studies 
exploring the relationship between the two orthogonal dimensions of the environmental 
values cited above and environmental behaviors in recent years, preservation has been con-
sistently related to pro-environmental behavior, but not utilization. In this sense, Milfont 
and Duckitt (2004) and Boeve-de Pauw and Van Petegem (2013b) found that preserva-
tion, but not utilization, predicted environmental behavior. Nevertheless, Binngießer and 
Randler (2015) found both preservation and utilization to be related to pro-animal attitudes 
(attitudes toward farm and companion animals), a construct they found to be closely related 
to pro-environmental attitudes. Along the same lines, Boeve-de Pauw and Van Petegem 
(2013b) noted that preservation consistently predicted pro-environmental behavior in dif-
ferent cultures, while utilization predicted it in some cultures but not in others. Moreover, 
to date, few studies have explored the relationship of appreciation of nature with pro-envi-
ronmental and ecological behaviors.

Nevertheless, Kibbe et  al. (2014) discovered that exploitative utilization and appre-
ciative utilization predicted preservation negatively and positively, respectively, and con-
cluded that individuals who appreciate nature will preserve the environment. Moreover, 
Kaiser et al. (2014) recognized that the more individuals appreciate nature, the more pos-
itive their attitudes are toward the protection of environment. It has also been seen that 
people who engage in appreciative outdoor recreation behave in more pro-environmental 
ways (Nord et al., 1998). Moreover, individuals with higher levels of appreciation of nature 
engage in more gardening (Clayton, 2007) and general ecological behaviors (Roczen et al., 
2014).

In accordance with the literature cited above, and owing to inconsistencies between the 
different studies, we will explore the relationship between utilization and pro-environmen-
tal behavior. Thus, the first research question of this study is this: Does a significant rela-
tionship exist between utilization value and pro-environmental behavior?

Also, in congruence with the literature review, we therefore hypothesized that both pres-
ervation and appreciation values would predict pro-environmental behaviors.

Hypothesis 1 Individuals with higher levels of (a) preservation and (b) appreciation val-
ues about nature will behave in a more pro-environmental way.

We will now focus on collective efficacy for ecological behavior as a collective variable 
determinant of pro-environmental behavior.

1.2  Collective efficacy and ecological behavior

As Bandura (2006) has explained, individuals are influenced by the beliefs of those around 
them, that is, their community and groups. Based on the self-efficacy and collective effi-
cacy concepts formulated by Bandura (2006, 2010), collective efficacy for ecological 
behavior can be understood as people’s shared perceptions about the ability of their group 
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or collectivity to undertake ecological behaviors successfully. This core belief will inevi-
tably implicate individuals’ ecological behavior, because it affects motivation and perfor-
mance (Bandura, 2006, 2010). In accordance with Bandura (2006, 2010), those who do 
not believe that they or their group can behave pro-environmentally will probably not try 
to act in this manner or will stop as soon as they encounter any difficulty. Therefore, col-
lective efficacy may predict pro-environmental behavior (Chen, 2015; Jugert et al., 2016; 
Tabernero & Hernández, 2011a): the more individuals and groups believe in the capacity 
of the community to behave pro-environmentally, the more they will engage in ecological 
behaviors. When individuals perceive their group as having the capacity to behave pro-
environmentally, they gain an individual sense of control, their self-efficacy increases, and 
they act individually in group terms, that is, in a more pro-environmental way (Jugert et al., 
2016).

However, collective efficacy has been perceived not only as a direct predictor of behav-
iors, but also as a consistent moderator of the relationship between personal variables and 
behaviors (Cuadrado & Tabernero, 2015; Tabernero et al., 2015; Tasa et al., 2011). Tab-
ernero et al. (2015) have identified interaction effects between different variables and col-
lective efficacy when predicting pro-environmental behavior. They demonstrated in a mul-
tilevel study that the relationship between different individual variables and recycling was 
moderated by collective efficacy in communities: individuals with strong efficacy beliefs 
and a high satisfaction with service quality recycle more when they belong to a community 
with greater collective efficacy.

Therefore, it is possible to conceive that collective efficacy for ecological behavior will 
moderate the relationship established between environmental values and pro-environmen-
tal behavior, as it will enhance the positive impact of preservation and appreciation on pro-
environmental behavior and reduce the possible negative impact of utilization on pro-envi-
ronmental behavior.

According to the literature described above, the second research question of this study 
is this: If the utilization value establishes a relationship with pro-environmental behavior, 
will collective efficacy moderate this relationship by reducing the potential negative impact 
of utilization on pro-environmental behavior?

Moreover, we expect that collective efficacy will predict pro-environmental behavior 
and interact with preservation and appreciation to explain pro-environmental behavior, by 
moderating the relationship established between environmental values (preservation and 
appreciation) and pro-environmental behavior.

Hypothesis 2 When holding high collective efficacy for ecological behaviors, individu-
als with high levels of (a) preservation and (b) appreciation will behave in a more pro-
environmental way than individuals with lower levels of collective efficacy.

1.3  Sociodemographic variables

Sociodemographic variables (Scannell & Gifford, 2013; Tabernero et al., 2015), and spe-
cifically place of residence, have also constituted the focus of interest in pro-environmental 
studies. Studies that explored the role played by place of residence have revealed inconsist-
encies, with some finding that people in rural areas, who may be expected to be more in 
touch with nature, report greater pro-environmental behaviors (Berenguer et al., 2005; Gif-
ford & Nilsson, 2014), whereas others have found that people living in cities with higher 
numbers of inhabitants are more pro-environmental (Gifford & Nilsson, 2014; Tabernero 
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et al., 2015), perhaps owing to the greater possibilities they are afforded to act in such ways 
(greater accessibility to containers, greater exposure to campaigns, etc.).

Therefore, we propose the following new hypotheses:

Hypothesis 3 Place of residence will predict pro-environmental behavior, this being 
greater among urban people than rural people.

Hypothesis 4 The interactions hypothesized on hypothesis 2 will remain in the presence 
of place of residence as covariate. It means that the moderating role of collective efficacy 
in the relationship established between (a) preservation and pro-environmental behavior 
and (b) appreciation and pro-environmental behavior will remain in the presence of place 
of residence as covariate.

Moreover, the third research question is whether the moderating role of collective effi-
cacy in the relationship established between utilization and pro-environmental behavior 
will remain in the presence of place of residence as covariate.

In brief, we propose the relationships shown in Fig. 1.

1.4  Individual ecological behaviors: recycling and energy saving

Individuals are generating more and more household waste in our consumerist societies. 
Moreover, the waste produced is of all types: food and water waste, waste from electri-
cal and electronic equipment, packaging waste, and so forth. Consequently, sustainability 
implies responsible waste management from individuals (United Nations Environment 
Programme, 2011), including recycling behaviors to reduce pollution and the depletion of 
natural resources, while saving more energy (Cui & Zhang, 2008; Echegaray & Hansstein, 
2017; King et al., 2006; Zeng et al., 2015). As such, studies regarding how best to increase 
recycling behaviors seem to be growing in relevance. To this end, we will respond to the 
hypotheses provided by exploring them in relation to recycling behavior as a dependent 
variable with a Spanish sample.

Fig. 1  Schematic representation of the relationship between hypotheses (H1a; H1b; H2a; H2b and H4) and 
research questions (RQ1 and RQ2). Note H = hypothesis; RQ = research question
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Moreover, climate change and the depletion of natural resources are two significant 
problems in our society. Today’s society is associated with high levels of demand for 
energy not only from industries, but also individuals’ homes. Indeed, the energy consump-
tion generated at home constitutes a fairly high share of global energy consumption (Zhou 
& Yang, 2016). Thus, one means of reducing climate change and resource depletion is to 
stimulate energy-saving behaviors among individuals, both at home and at work, which 
renders studies about how to increase individuals’ energy-saving behaviors highly relevant. 
Therefore, we will also respond to the research questions and hypotheses with energy sav-
ing as an ecological behavior observed, this time in an Ecuadorian sample instead.

2  Method

Two studies were performed, the first one in a Spanish sample, and the second one in an 
Ecuadorian sample. In Study1, we respond to all the research questions and to hypotheses 
1 and 2, by using recycling behavior as our dependent variables.

In Study 2, we replicate the results found in Study 1, but by using another pro-envi-
ronmental behavior, namely energy saving, and by considering another cultural sample, 
Ecuadorian individuals. Moreover, we responded not only to hypotheses 1 and 2, but also 
to hypotheses 3 and 4.

This research has a cross-cultural approach, and it shares the application of the same 
instruments for both samples. Gálvez-Ruiz et  al. (2018) justify the validity of apply-
ing instruments in the contexts of Spain and Ecuador, which, although culturally differ-
ent, share the same language. The economic context is different in both countries, and 
this aspect could be relevant to explore if the results are maintained in those two different 
contexts.

2.1  Participants

2.1.1  Study one

The Spanish sample1 comprised 502 students of different vocational courses at the Uni-
versity of Córdoba (95%) and the University of Salamanca (5%) in Spain. The former is 
located in a city with a population of over 370,000 inhabitants; the latter is in a smaller 
city, containing fewer than 160,000 inhabitants. Some of the authors are originally from 
Spain, and they were granted permission to apply the instruments in those universities. 
Regarding the careers for which the participants were training, 32.7% of the participants 
were enrolled in teacher training for children’s education, 23.5% in teacher training for ele-
mentary school, 20.5% in biology, 7.4% in psychology, 7.2% in labor relations and human 

1 By computing a priori power analysis with G*power software for F tests as tests family and linear mul-
tiple regression as statistical test, and by entering three as the number of tested predictors and three as the 
total number of predictors, while asking for an effect size of small to medium (0.05), the optimal total sam-
ple size was 348 participants, with a power of 0.95. Moreover, when computing post-hoc power analysis 
with G*power software, once more for F tests as tests family and linear multiple regression as statistical 
test, and by entering three as the number of tested predictors, three as the total number of predictors and 
502 as the total sample size, the output parameter for power was 0.99. Therefore, our sample size was suf-
ficient.
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resources, 5.2% in social education, and 3.6% in sociology. Most of the respondents to 
the questionnaire were women (77.5%). The average age of the sample was 21.21 years 
(SD = 3.92, [18, 49]).

2.1.2  Study two

The Ecuadorian sample2 comprised 544 students at different universities in Ecuador. In this 
case, one of the authors is originally from Ecuador, and all the authors got access to apply 
the instruments in those universities. Specifically, 40.8% of the students were enrolled 
in the Technique University of Manabí, 30.1% in the Laic Eloy Alfaro of Manabí Uni-
versity, 17.6% in the Agricultural Polytechnic Superior School of Manabí, and 11.4% in 
the South of Manabí State University. Students were pursuing courses in administration 
(29.8%), teacher training, psychology, and pedagogy (28.7%), environmental, forest, and 
agricultural engineering (27.1%), marketing engineering (5.4%), veterinary (3.9%), nursing 
(2.6%), and others (2.5%). More women (62.7%) than men completed the questionnaire. 
The average age of the sample was 21.23 years (SD ± 3.95, [18, 45]). Most of the partici-
pants (61.4%) were living in an urban area, while 38.6% were living in a rural area.

2.2  Procedure

This study, which was previously approved by the Research Ethical Committee of Cór-
doba, was correlational and transversal. The university professors disseminated a link to 
an online questionnaire with sociodemographic, individual, and collective variables on the 
website of the courses they were teaching and invited their students to participate voluntar-
ily. Students could participate using either their computer or cellphone.

To answer the questionnaire, the participants had to first give their informed consent. 
For informed consent, they were advised that participation was voluntary and anonymous, 
and that they could withdraw whenever they wanted.

2 As in Study 1, we computed a priori power analysis for F tests family and linear multiple regression 
analysis as statistical test in G*power software, but this time by entering three as the number of tested pre-
dictors and four as the total number of predictors (in each moderation analysis three predictors were entered 
to respond to our moderating hypotheses, as well as place of residence as covariate to control the effect of 
third variables). The results were the same as in Study 1. Moreover, when computing a priori power analy-
sis for a one-way ANOVA analysis, entering two as the number of groups and by asking once more for an 
effect size of small to medium (0.18), the results for an optimal total sample size were 404 participants, 
with a power of 0.95.
 In addition, when computing the same post hoc power analysis for linear multiple regression analysis with 
G*power software as in Study 1, but by entering three as the number of tested predictors, four as the total 
number of predictors, and 544 as the total sample size, the output parameter for power was 0.99. Moreover, 
when conducting the post hoc analysis for the one-way ANOVA statistical test by entering 544 as the total 
sample size, the output parameter for power was 0.99. Therefore, our sample size was sufficient.
 .
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2.3  Measures

2.3.1  Sociodemographic data

Information on age, sex, university of enrollment, and career was collected to describe 
the sample. For Study 2, place of residence was added to the sociodemographic variables 
collected.

2.3.2  Environmental values

Participants’ environmental attitudes were measured using the Environmental Values 
(2-MEV) and Appreciation of Nature Scale (Bogner, 2018). This scale enabled us to assess 
the preservation (PRE), utilization (UTI), and appreciation of nature (APP) attitudes of 
participants. Preservation refers to participants’ attitudes toward the conservation of the 
environment, utilization refers to their attitudes toward its exploitation, and appreciation 
refers to their attitudes toward its enjoyable use. Each of the three dimensions was com-
posed of seven items, to which participants responded using a 5-point Likert scale, on 
which 1 signified “do not agree at all” and 5 “totally agree.” The factorial analysis with 
oblique rotation using the Promax procedure and with kappa set to the default value of 
four revealed that the items were loaded in the three expected factors, as in the original 
scale. Reliabilities for the three dimensions were high for both the Spanish (αPRE = 0.73; 
αUTI = 0.79; αAPP = 0.88) and the Ecuadorian (αPRE = 0.85; αUTI = 0.78; αAPP = 0.94) 
samples.

2.3.3  Perceived collective efficacy for ecological behavior

In order to measure the extent to which individuals perceived that their group could under-
take ecological behaviors, we created an ad hoc scale of eight brief items (see Appendix 1) 
by following Bandura’s (2006) guide to constructing self-efficacy scales, and adapting and 
extending the self-efficacy for recycling behavior scale used by Tabernero and Hernán-
dez (2011a, b). The participants responded in a 5-point Likert scale in which 1 was “not 
at all confident” and 5 was “totally confident.” Reliability was high for both the Spanish 
(α = 0.90) and the Ecuadorian (α = 0.96) samples, in accordance with the original self-effi-
cacy for recycling behavior scale (α = 0.90) used by Tabernero and Hernández (2011a, b).

2.3.4  Individual ecological behavior

Ecological behaviors were collected through frequency scales. Two different individual 
ecological behaviors were studied: recycling and energy-saving behaviors.

2.3.4.1 Recycling behavior The extent to which individuals recycle was measured for Study 
1 through an ad hoc self-created frequency scale comprising three short items (see Appen-
dix 1), to which participants responded using a 5-point Likert scale, on which 1 was “never” 
and 5 was “always.” Reliability was adequate (α = 0.70). The mean of the three items was 
calculated, and higher scores of this mean indicated higher individual ecological behavior.

2.3.4.2 Energy‑saving behavior The extent to which individuals carry out ecological 
behaviors oriented to saving energy was measured for Study 2 via an ad hoc self-created 
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frequency scale of six items (see Appendix 1). The items were created using the general 
measure of ecological behavior (Casey and Scott, 2006), as well as the recommendations 
proposed by Greenpeace to achieve ecological energy-saving behaviors. Reliability was 
high (α = 0.80). Participants responded to the scale through a 5-point Likert scale, where 
1 was “never” and 5 was “always.” The mean of the six items was calculated, and higher 
scores of this mean indicated higher individual ecological behavior.

2.3.4.3 Statistical analyses To check the means and standard deviations of the variables 
as well as the relationships between them, some descriptive correlational analyses were 
performed.

To confirm the moderation hypotheses, different moderation analyses were performed 
using model 1 of the Process for SPSS Macro (Hayes & Preacher, 2013), with 10,000 
repeated samples of bootstraps and an interval of confidence of 95%. Model 1 of the Pro-
cess for SPSS Macro calculates the conditional (or moderated) effect of an independent 
variable (IV) on a dependent one (DV). Environmental values (in the first moderation anal-
ysis, preservation; utilization in the second one; and appreciation in the third one) were 
introduced as IV. Perceived collective efficacy for ecological behavior was introduced 
as moderator. The environmental values that were not introduced as IV in each analysis 
were introduced as covariates in order to control the effects of other variables.3 Finally, 
individual ecological behavior (recycling behavior for Study 1 and energy-saving behav-
ior for Study 2) was introduced as a dependent variable. Those moderation analyses were 
first computed without covariates, and then with the covariates cited. Moreover, for Study 
2, and to test Hypotheses 3 and 4, place of residence (coded as -5.00 for individuals liv-
ing in rural areas and 5.00 for individuals living in urban areas) was included as another 
covariate.

To confirm the hypothesis regarding the influence of place of residence in the individual 
ecological behavior, a one-way analysis of variance (ANOVA) was performed in Study 2, 
with energy-saving behavior as DV and place of residence as IV.

3  Results

3.1  Preliminary analyses

The Pearson’s correlation analyses performed showed that all the variables were related as 
expected for both studies (see Table 1). These results are in line with the expectation for 
research question 1 and hypothesis 1.

3 It means, in the first moderation analysis, in which preservation was introduced as IV, both utilization 
and appreciation were introduced as covariates; in the second moderation analysis, in which utilization was 
introduced as IV, both preservation and appreciation were introduced as covariates; and in the third modera-
tion analysis, in which appreciation was introduced as IV, preservation and utilization were introduced as 
covariates.
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3.2  Moderation analyses

For Study 1, the moderation analyses confirmed that collective efficacy for ecological 
behavior moderated the relationship established between environmental values and recy-
cling behavior (Table 2), confirming hypotheses 1 and 2 and research questions1 and 2. 
The effect of the moderator on the environmental values-recycling behavior link can be 
observed in Fig. 2a. 

For Study 2, as stated by the results and in accordance with Study 1, the moderated 
analyses confirmed that the collective efficacy for ecological behavior moderated the rela-
tionships established between environmental values (except for utilization) and energy-
saving behavior (Table  3), by confirming hypotheses 1 to 3, and partially hypothesis 4, 
but not research questions 1 and 2. The effect of the moderator on the environmental val-
ues–energy-saving behavior link can be observed in Fig. 2b.

3.3  Differences in energy saving depending on the sociodemographic variables

The results of the ANOVA confirmed hypothesis 3 regarding place of residence 
(Mrural = 4.01, SD = 0.80; Murban = 4.26, SD = 0.64; F (1, 538) = 16.069, p < 0.001, ŋ2 = 0.03, 
OP = 0.98).

The difference in the results of Study 1 and Study 2 for each one of the hypotheses and 
analyses can be observed on Table 4.

Table 1  Means, standard deviation, and correlation between all the study variables for the Spanish and the 
Ecuadorian samples

***p < .001; **p < .01
Lower triangle, highlighted in italic: data for the Spanish sample; upper triangle, highlighted in bold: data 
for the Ecuadorian sample
CEfEB Collective efficacy for ecological behavior; IRB individual recycling behavior; ISEB individual sav-
ing energy behavior; SD standard deviation

Preservation Utilization Appreciation CEfEB ISEB IRB Mean SD

Preservation – −.09* 46*** .30*** .39*** – 4.24 0.77
Utilization −.32*** – −.08* .02 −.05 – 2.78 0.88
Appreciation .31*** −.15** – .36*** .34*** – 4.22 0.74
CEfEB .18*** .04 −.15** – .32*** – 3.87 0.94
IRB .20*** −.09* .20*** .16*** – – – –
ISEB – – – – – – 4.16 0.71
Mean 4.24 2.06 3.53 3.73 – 3.88 – –
SD 0.60 0.75 0.80 0.77 – 0.93 – –



The moderating effect of collective efficacy on the relationship…

1 3

Ta
bl

e 
2 

 C
oe

ffi
ci

en
ts

 fo
r 

th
e 

m
od

er
at

io
n 

hy
po

th
es

es
: C

ol
le

ct
iv

e 
effi

ca
cy

 fo
r 

ec
ol

og
ic

al
 b

eh
av

io
r 

as
 a

 m
od

er
at

or
 in

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

en
vi

ro
nm

en
ta

l v
al

ue
s 

an
d 

in
di

-
vi

du
al

 re
cy

cl
in

g 
be

ha
vi

or
 (S

tu
dy

 1
)

C
oe

ff
SE

P 
[L

LC
I; 

U
LC

I]

Pr
es

er
va

tio
n 

as
 in

de
pe

nd
en

t v
ar

ia
bl

e
M

od
el

 w
ith

ou
t c

ov
ar

ia
te

s
X

 (P
re

se
rv

at
io

n)
b 1

1.
25

.3
0

 <
 .0

01
 [0

.6
71

; 1
.8

34
]

M
 (C

Ef
EB

)
b 2

1.
32

.3
5

 <
 .0

01
 [0

.6
33

; 1
.9

98
]

X
M

 (P
re

se
rv

at
io

n 
× 

C
Ef

EB
)

b 3
−

0.
27

.0
8

 <
 .0

01
 [−

0.
42

9;
 −

0.
11

3]
C

on
st

an
t

i 1
−

2.
03

1.
27

.1
10

 [−
4.

51
9;

 0
.4

60
]

R2  =
 .0

8
 F

 (3
,4

98
) =

 14
.1

95
, p

 <
 .0

01
Δ

R2  =
 .0

2
F 

(1
,4

98
) =

 11
.3

95
, p

 <
 .0

01
M

od
el

 w
ith

 c
ov

ar
ia

te
s

X
 (P

re
se

rv
at

io
n)

b 1
1.

14
.3

0
 <

 .0
01

 [0
.5

63
; 1

.7
27

]
M

 (C
Ef

EB
)

b 2
1.

27
.3

5
 <

 .0
01

 [0
.5

88
; 1

.9
48

]
X

M
 (P

re
se

rv
at

io
n 

x 
C

Ef
EB

)
b 3

−
0.

27
.0

8
.0

01
 [−

0.
42

0;
 −

0.
10

5]
C

o 1
 (U

til
iz

at
io

n)
b 7

−
0.

05
.0

6
.3

91
 [−

0.
15

8;
 0

.0
62

]
C

o 2
 (A

pp
re

ci
at

io
n)

b 8
0.

15
.0

5
.0

05
 [0

.0
44

; 0
.2

50
]

C
on

st
an

t
i 1

−
1.

95
1.

27
.1

25
 [−

4.
44

2;
 0

.5
44

]
R2  =

 .1
0

 F
 (5

,4
96

) =
 10

.4
21

, p
 <

 .0
01

Δ
R2  =

 .0
2 

F 
(1

,4
96

) =
 10

.8
14

, p
 =

 .0
01

U
til

iz
at

io
n 

as
 in

de
pe

nd
en

t v
ar

ia
bl

e
M

od
el

 w
ith

ou
t c

ov
ar

ia
te

s
X

 (U
til

iz
at

io
n)

b 1
−

0.
85

.2
7

.0
02

 [−
1.

38
1;

 −
0.

31
7]

M
 (C

Ef
EB

)
b 2

−
0.

18
.1

5
.2

27
 [−

0.
46

5;
 0

.1
11

]
X

M
 (U

til
iz

at
io

n 
× 

C
Ef

EB
)

b 3
0.

18
.0

7
.0

06
 [0

.0
52

; 0
.3

14
]

C
on

st
an

t
i 1

4.
88

.5
9

 <
 .0

01
 [3

.7
19

; 6
.0

32
]

R2  =
 .0

5 
F 

(3
,4

98
) =

 8.
73

3,
 p

 <
 .0

01
Δ

R2  =
 .0

1 
F 

(1
,4

98
) =

 7.
57

4,
 p

 =
 .0

06



 E. Cuadrado et al.

1 3

N
ot

e.
 X

 in
de

pe
nd

en
t v

ar
ia

bl
e;

 M
 m

od
er

at
or

; C
o c

ov
ar

ia
te

; C
Ef

EB
 co

lle
ct

iv
e 

effi
ca

cy
 fo

r e
co

lo
gi

ca
l b

eh
av

io
r. 

C
oe

ffi
ci

en
ts

 a
re

 u
ns

ta
nd

ar
di

ze
d

Ta
bl

e 
2 

 (c
on

tin
ue

d)

C
oe

ff
SE

P 
[L

LC
I; 

U
LC

I]

M
od

el
 w

ith
 c

ov
ar

ia
te

s
X

 (U
til

iz
at

io
n)

b 1
−

0.
63

.2
7

.0
22

 [−
1.

16
3;

 −
0.

09
2]

M
 (C

Ef
EB

)
b 2

−
0.

15
.1

4
.2

97
 [−

0.
43

4;
 0

.1
33

]
X

M
 (U

til
iz

at
io

n 
× 

C
Ef

EB
)

b 3
0.

14
.0

7
.0

29
 [0

.0
15

; 0
.2

75
]

C
o 1

 (P
re

se
rv

at
io

n)
b 7

0.
18

.0
7

.0
16

 [0
.0

34
; 0

.3
28

]
C

o 2
 (A

pp
re

ci
at

io
n)

b 8
0.

15
.0

5
.0

05
 [0

.0
47

; 0
.2

54
]

C
on

st
an

t
i 1

3.
32

.7
0

 <
 .0

01
 [1

.9
35

; 4
.6

97
]

R2  =
 .0

8 
F 

(5
,4

96
) =

 9.
12

3,
 p

 <
 .0

01
Δ

R2  =
 .0

1 
F(

1,
49

6)
 =

 4.
81

6,
 p

 =
 .0

29
A

pp
re

ci
at

io
n 

as
 in

de
pe

nd
en

t v
ar

ia
bl

e
M

od
el

 w
ith

ou
t c

ov
ar

ia
te

s
X

 (A
pp

re
ci

at
io

n)
b 1

0.
90

.2
3

 <
 .0

01
 [0

.4
43

; 1
.3

61
]

M
 (C

Ef
EB

)
b 2

0.
82

.2
2

 <
 .0

01
 [0

.3
85

; 1
.2

60
]

X
M

 (A
pp

re
ci

at
io

n 
x 

C
Ef

EB
)

b 3
−

0.
19

.0
6

.0
02

 [−
0.

30
9;

 −
0.

06
7]

C
on

st
an

t
i 1

0.
11

.8
3

.8
91

 [−
1.

52
5;

 1
.7

54
]

R2  =
 .0

7,
 F

(3
,4

98
) =

 13
.3

06
, p

 <
 .0

01
Δ

R2  =
 .0

1,
 F

(1
,4

98
) =

 9.
32

0,
 p

 =
 .0

02
M

od
el

 w
ith

 c
ov

ar
ia

te
s

X
 (A

pp
re

ci
at

io
n)

b 1
0.

80
.2

3
 <

 .0
01

 [0
.3

39
; 1

.2
62

]
M

 (C
Ef

EB
)

b 2
0.

75
.2

2
 <

 .0
01

 [0
.3

16
; 1

.1
91

]
X

M
 (A

pp
re

ci
at

io
n 

× 
C

Ef
EB

)
b 3

−
0.

17
.0

6
.0

05
 [−

0.
29

3;
 −

0.
05

2]
C

o 1
 (P

re
se

rv
at

io
n)

b 7
0.

18
.0

7
.0

14
 [0

.0
38

; 0
.3

30
]

C
o 2

 (U
til

iz
at

io
n)

b 8
−

0.
04

.0
6

.4
51

 [−
0.

15
3;

 0
.0

68
]

C
on

st
an

t
i 1

−
0.

16
.8

7
.8

55
 [−

1.
86

0;
 1

.5
42

]
R2  =

 .0
8 

F(
5,

49
6)

 =
 9.

80
1,

 p
 <

 .0
01

Δ
R2  =

 .0
2 

F(
1,

49
6)

 =
 7.

94
9,

 p
 =

 .0
05



The moderating effect of collective efficacy on the relationship…

1 3

4  Discussion

4.1  Study one

In accordance with previous literature (Binngießer & Randler, 2015; Kaiser et al., 2014; 
Kibbe et  al., 2014; Mancha & Yoder, 2015; Roczen et  al., 2014), the results of Study 1 
have shown that regarding the personal variable, the three environmental values explored 
were related to recycling. Therefore, it has been shown that the more individuals appreciate 
and enjoy the use of nature, and the more they value it as an item that must be preserved 
and protected, then the more they recycle. In contrast, the more they think that nature must 
be exploited by humans, the less they report recycling.

More interestingly, the distinctive contribution of this research is its confirmation that per-
sonal and collective variables interact to explain pro-environmental behavior, as other authors 
have claimed (Bamberg et al., 2015; Fritsche et al., 2018; Jugert et al., 2016; Tabernero et al., 

Fig. 2  Moderated effect of collective efficacy for ecological behavior in the relationship established 
between environmental values and pro-environmental behavior in both studies. GEfEB = Collective effi-
cacy for ecological behavior
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2015); the novelty of this study is that the specific interaction explored between environmental 
values and collective efficacy in predicting pro-environmental behavior has not been studied 
in previous researches. It means, interactions between collective and individual variables have 
been found before, but the interaction that we have explored in this research has not been stud-
ied previously. In this sense, in Study 1, collective efficacy for ecological behavior moder-
ated the relationships that environmental values established with pro-environmental behavior. 
Indeed, the results have shown that the lower the values for preservation and appreciation of 
nature, the greater the necessity of collective efficacy beliefs for individuals to exhibit high 
levels of recycling behavior; moreover, when preservation and appreciation of nature are high, 
levels of collective efficacy beliefs are not relevant to predict recycling behavior. In contrast, 
the higher the utilization value is, the more necessary collective efficacy beliefs are for indi-
viduals to present high levels of recycling behavior, while when utilization levels are low, there 
is no difference in the recycling behavior levels between individuals with high and low collec-
tive efficacy levels (see Fig. 2). These results indicate the pertinence of promoting collective 
efficacy for ecological behaviors, especially in individuals with low levels of preservation and 
appreciation values, or with high levels of utilization values. In this sense, the critical perspec-
tive on environmental education could be highly relevant. By using participatory collaborative 
activities oriented to increase the perception of the importance of maintaining biodiversity and 
preserving nature, typical of the critical environmental education approaches (Stevenson et al., 
2017), perceived collective efficacy for ecological behaviors will be inevitably enhanced, and 
in turn pro-environmental behaviors displayed by individuals and societies.

4.2  Study two

The results of Study 2 supported almost all the results found in Study 1, as well as almost 
all the new hypotheses introduced. As in Study 1, and in agreement with previous studies 
that have found that collective and individual variables interact to explain individual behav-
iors, and specifically pro-environmental behavior (Cuadrado & Tabernero, 2015; Fritsche 
et al., 2018; Jugert et al., 2016; Tabernero et al., 2015), the moderating effect of the collec-
tive efficacy beliefs on the relationships that both preservation and appreciation of nature 
established with pro-environmental behavior was confirmed. Moreover, this interaction 
remained in the presence of place of residence as covariate, revealing a significant impact 
of place of residence on pro-environmental behavior. As in Study 1, collective efficacy for 
ecological behavior buffered the negative impact of low preservation and low appreciation 
of nature on pro-environmental behavior. Nevertheless, the moderating effect hypothesized 
in the relationship between utilization and pro-environmental behavior was not confirmed.

In addition, individuals living in urban areas reported greater energy-saving behavior 
than people living in rural areas, highlighting the importance of policies oriented specifi-
cally toward rural areas. These results are in agreement with previous studies (Gifford & 
Nilsson, 2014; Tabernero et al., 2015).

5  General discussion

Encouraging pro-environmental behaviors in individuals is necessary for the preservation 
and sustainability of the planet. The actions and behaviors often included in pro-environ-
mental behaviors are always directed toward common objectives, such as preservation and/
or environmental conservation, and the resolution of environmental problems (Liu & Chen, 
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2019). The previous does not mean carrying out an individualistic education based solely 
on the correction of actions already performed. We cannot rely only on the sum of indi-
vidual actions and expect an impact on society—on the contrary, we need to understand 
the complexity of environmental and social interactions and the participation of all indi-
viduals as a whole, in order to expect a social impact (de Albuquerque et al., 2015). Both 
recycling and energy saving are behaviors that can be undertaken by individuals at home 
or at work, and that have an impact on different environmental problems, including climate 
change, pollution, and the depletion of natural resources (Cui & Zhang, 2008; Echegaray & 
Hansstein, 2017; King et al., 2006; United Nations Environment Programme, 2011; Zeng 
et al., 2015). Consequently, the study of how to increase these behaviors seems to be highly 
relevant to advance from individual changes to community changes to bring about a new 
reality at the social level.

The best way to stimulate pro-environmental behavior is probably not to limit the focus 
to related individual variables, but rather to emphasize the collective variables that can 
affect them (Bamberg et al., 2015; Fritsche et al., 2018; Jugert et al., 2016; Peattie & Peat-
tie, 2009; Shove, 2010; Tabernero et al., 2015). Given that individuals are social by nature, 
they are highly influenced by the group and collectivity around them (Bandura, 2006; Fer-
guson & Branscombe, 2010; Fritsche et al., 2018; Jugert et al., 2016). In this regard, the 
extent to which individuals perceive that their group can behave effectively in an ecological 
way may influence their pro-environmental behavior, as well as the extent to which their 
environmental values are capable of producing such pro-environmental behaviors (Chen, 
2015; Jugert et  al., 2016; Tabernero & Hernández, 2011b; Tabernero et  al., 2015). The 
results of these two studies have partially supported this hypothesis. In accordance with 
previous literature (Boeve-de Pauw & Van Petegem, 2013a; Kaiser et  al., 2014; Kibbe 
et al., 2014; Mancha & Yoder, 2015; Roczen et al., 2014), Studies 1 and 2 have shown that 
the more individuals believe that nature must be preserved and protected, and the more 
individuals appreciate and enjoy its use, the more they report acting pro-environmentally 
for both pro-environmental behaviors explored (recycling and energy saving). Moreover, 
both studies have shown that collective efficacy for ecological behavior moderated these 
relationships, supporting the results attained by Tabernero et al. (2015), in which collec-
tive efficacy acts as a moderator in relationships established between other personal vari-
ables and waste management. In our two studies, the results have demonstrated that indi-
viduals with low values for preservation and appreciation of nature require high collective 
efficacy beliefs to endorse strong pro-environmental behaviors. These results indicate the 
importance of promoting high levels of belief in collective efficacy for ecological behavior, 
especially among those with low levels of preservation and appreciation values. Encour-
aging ecological behavior can be achieved via critical environmental education, through 
an integral approach of social, economic, and environmental dimensions (de Albuquerque 
et al., 2015), and by involving individuals in collective activities and approaches, typical in 
critical environmental education (Stevenson et al., 2017), in which they must construct col-
lectively and through critical thinking their own though and perceptions about the impor-
tance of preserving biodiversity and nature as a whole. This can lead to a more cooperative 
and ecocentric society, which could favor the development of collective efficacy and thus 
encourage ecological behavior at both individual and societal levels.

Regarding utilization, in the same way that inconsistencies appear in the results of dif-
ferent studies in the scientific literature—the relationship between utilization and pro-envi-
ronmental behavior not always being observed (Binngießer & Randler, 2015; Boeve-de 
Pauw & Van Petegem, 2013a; Milfont & Duckitt, 2004)—our results have revealed incon-
sistencies between the two studies. The more individuals exhibited an anthropocentric 
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perspective regarding the use of nature (i.e., by thinking that individuals dominate and can 
exploit and alter nature as they want), the less they reported recycling behaviors, while no 
relationship was confirmed between utilization values and energy-saving behaviors. More-
over, collective efficacy for ecological behavior moderated the relationship established 
between utilization and recycling (i.e., by reducing the negative impact of utilization on 
recycling), yet no interaction effect was found between utilization and collective efficacy 
in predicting energy saving. The fact that no relationship was identified between utiliza-
tion and energy saving when a negative correlation might be expected may be due to the 
fact that energy saving can be adopted by individuals not to preserve nature, but rather in a 
more egoistic way. In this sense, utilization situates the individual as the main beneficiary 
in the use of natural resources (Schumm & Bogner, 2016). This is because saving energy 
is a means of saving money as well, and so it is plausible that this latter motive influences 
energy-saving behavior and operates as a covariate or moderator, affecting the possible 
negative relationship between utilization and energy saving. This finding is therefore con-
gruent with the notion that people with strong egoistic values and motivation will behave 
pro-environmentally when they perceive that the benefits outweigh the costs (de Groot & 
Steg, 2008, 2009). For example, some individuals who think that nature must be exploited 
for human gain may save energy in order to save money (an egoistic motive), while others 
who agree that resources should be exploited and who moreover do not perceive that the 
benefits of saving energy outweigh the personal costs involved, may have no interest in pre-
serving nature and hence may not save energy. In line with this idea, Brandsma and Blasch 
(2019) have found that when individuals hold egoistic values, they are less willing to save 
energy, except when doing so gives them a monetary benefit. Future studies may place 
special attention on the plausible moderation effect of egoistic motives in the relationship 
established between utilization and energy saving. It is important to note that this moderat-
ing effect may help explain the inconsistencies found in the studies regarding the relation-
ship established between utilization and pro-environmental behavior. In this sense, it can 
be considered that several countries have endorsed payments for environmental services 
(Gómez-Baggethun et al., 2010; Tacconi, 2012) and that natural ecosystems can provide 
economic benefits—that is, what is called ecological services (McCauley, 2006). This per-
spective is congruent with the view of a sort of egoistic perspective, by safeguarding nature 
for self-benefit. Nonetheless, this economic view of the natural world and the mechanisms 
for conservation that are based on an economic perspective are probably not the most rel-
evant to cope with the actual relevant ecological problems, and most authors argue that 
our efforts have to be reoriented to encourage connection and love for the natural world 
(McCauley, 2006). In this sense, a critical environmental education approach, oriented to 
help individuals and groups to construct moral arguments for biodiversity conservation not 
only based on human interest, but also on ecocentric values, seems to be highly relevant. 
Environmental education should be oriented to a collaborative construction of the convic-
tion that nature and biodiversity are intrinsically of interest and have to be valued beyond 
their possible interest as an element at the service of individuals (Kopnina, 2020; Taylor 
et  al., 2020). On the other hand, it is necessary to emphasize that although individuals 
depend on natural resources and common natural goods for their survival, the use they 
make of nature is not only destructive, but also many individuals make a sustainable use of 
them, independently if they do so for egoistic or ecocentric motives.

No egoistic motives can be perceived in terms of household recycling, as no eco-
nomic benefit is obtained in either Spain or Ecuador for doing so, and thus the rela-
tionship between utilization and recycling remains. Preservation reveals selfless 
preservation and protection preferences toward the natural environment (Schumm & 
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Bogner, 2016). Therefore, our results confirmed that the more individuals believe that 
nature must be exploited by humans, the less they recycle, especially where they do 
not believe that their group is able to effectively behave in an ecological way. In con-
trast, high levels of collective efficacy for ecological behavior had the power to elimi-
nate the negative impact of high utilization values on recycling: when individuals pos-
sess strong collective efficacy beliefs, those with high utilization values recycle to the 
same extent as those with low utilization values. Again, the promotion of collective 
efficacy beliefs seems to be relevant to stimulate pro-environmental behavior in indi-
viduals, especially among those with high utilization values. In this sense, again, criti-
cal environmental education may be highly relevant; this type of educational perspec-
tive, based on sharing collaboratively activities and critical approaches on learning, 
could increment not only more ecocentric values on individuals and groups, but also 
the necessary collective efficacy beliefs about ecological behavior, that could in turn 
increment pro-environmental behavior at the individual and collective level.

6  Limitations and future research

The major limitation of both studies is related to the samples, which comprise mostly 
female university students. At this stage, it should be considered that using homogene-
ous samples helps to reduce extreme variations in responses (Meisenberg & Williams, 
2008). It should be mentioned that the sample taken is narrow in both cases and may 
not fully represent the local context. Nonetheless, it is relevant to note that our student 
sample is composed of students of very different areas, showing in this sense some het-
erogeneity. Moreover, students may not differ substantially in their manner of perceiv-
ing the natural environment compared to the general population. Future studies may 
replicate the results of these studies in a more heterogeneous sample.

It may be relevant to note that the results have shown a significant predictive role 
of place of residence on energy saving, with people who live in urban areas report-
ing more pro-environmental behaviors, in accordance with previous studies (Gifford 
& Nilsson, 2014; Tabernero et al., 2015). These differences demonstrate the need for 
heterogeneous samples in future investigations on pro-environmental behaviors to 
highlight these relationships. Moreover, as we explained earlier, the inconsistencies 
found in the relationship established between utilization and both pro-environmental 
behaviors explored might be analyzed in the future by placing the focus of attention on 
the plausible moderator role of egoistic motives in such relations. In this sense, com-
parison between countries in which an economic prize for recycling is given and those 
in which it is not may prove interesting, as well as experimental studies in which the 
economic prize gain is manipulated to observe its effects on the relationship between 
utilization and recycling behavior. In Ecuador, regarding recycling, the Ecuadorian 
Constitution derives the competence in the Decentralized Autonomous Governments 
(Seventh Section, Art. 415); however, there are no records of incentives for recycling 
aimed at individuals, but rather at companies (Burneo et al., 2020). On the other hand, 
in Spain, Law 11/97 of April 24, about packaging and packaging waste, and Royal 
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Decree 252/2006, of March 3 regulate aspects that have to do with recycling but do not 
include economic incentives aimed at individuals, in the same way of the Ecuadorian 
regulation.

7  Conclusions

As concern about an increasingly degraded environment escalates in our society, the 
importance of and interest in pro-environmental behaviors has also risen. Although 
focus was initially placed on personal variables related to individual pro-environmen-
tal behavior, investigations are now exploring collective variables as well. Being social 
animals, individuals are inevitably influenced by the behavior of the collective. In this 
study, we have shown that not only does perceived collective efficacy have a direct 
impact on individual pro-environmental behaviors, but it also interacts with environ-
mental values   to explain individual pro-environmental behaviors. Therefore, when indi-
viduals hold low values for preservation and appreciation of nature, they require strong 
collective efficacy levels in order to recycle and save energy.

Accordingly, with high utilization values, individuals also need substantial collec-
tive efficacy levels, with the power to counteract the negative effect of utilization values 
on recycling. These results indicate the relevance of promoting perceptions of collec-
tive efficacy for ecological behavior in individuals and groups, especially when they 
hold low levels of preservation and appreciation of nature, as well as strong utiliza-
tion values. Putting the focus on cooperation and critical and eco-pedagogy (Kopnina, 
2020) could be an advantage to encourage pro-environmental behavior in individuals, 
by increasing the confidence in the group capability to behave in a pro-environmental 
way. Nevertheless, no interactive effect or relationship was found between utilization 
and energy saving, perhaps owing to the moderating or mediating role of additional var-
iables that were not studied in this study, necessitating further research on this link.

Appendix 1

See Table 5
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Table 5  Ad Hoc Scales

Collective Efficacy for Ecological Behavior Scale (CEfEB scale) and Individual Recycling Behavior Scale 
(IRB scale)

Collective efficacy for Ecological Behavior Scale (CEfEB scale)
To what extent do you feel that your group is capable of…
Item 1 Separating all the paper and cardboard generated and 

depositing it in the appropriate container?
Item 2 Separating all the glass generated and depositing it in 

the appropriate container?
Item 3 Separating all the plastic generated and depositing it 

in the appropriate container?
Item 4 Separating all potentially recyclable waste generated 

and deposit it in the appropriate container?
Item 5 Taking appropriate measures to save water (shower, 

washing machine, etc.)?
Item 6 Using non-polluting or collective means of transport 

(bike, bus, etc.)?
Item 7 Turning off lights and electrical appliances when not 

in use?
Item 8 Consuming only what is necessary?
Individual recycling behavior scale (IRB scale)
As for recycling…
Item 1 I throw used batteries in a specific container for bat-

teries
Item 2 I recycle used paper and cardboard
Item 3 I throw used glass bottles in specific containers for 

glass recycling
Individual energy-saving behavior scale (IE-SB scale)
As for saving water and energy…
Item 1 I take short showers to limit the use of water
Item 2 I turn off the tap while brushing my teeth
Item 3 I turn on the washing machine and/or dishwasher 

only when they are full
Item 4 when I must travel short distances or when I travel 

through the city, I walk, cycle, or use public trans-
port instead of taking the car or motorcycle

Item 5 I turn off the lights when there is enough natural light
Item 6 I turn off electrical appliances when I’m not using 

them
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are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.
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