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Abstract: The aim of this study was to examine the psychometric properties of the Environmental
Concern scale (ECs) in the Italian context. Three studies were conducted. In Study 1, we carried out
an exploratory factor analysis and a 2-factor solution-biospheric concern and egoistic concern—was
confirmed. In Study 2, we tested the structure of the eight-items version of the ECs, using confirmatory
factor analysis. The 2-factor structure was the best factorial solution. In this study we correlated the
dimensions of ECs with life satisfaction and climate change worry. As expected, biospheric concern
was significantly related to climate change worry, and egoistic concern was significantly related to
life satisfaction. In Study 3, we tested the gender invariance. The ECs structure was the same for men
and women. These studies demonstrate that the ECs possess good construct validity, factor structure,
and invariance between genders. The measure can be used in the Italian context for future research.
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1. Introduction

In recent years, there has been growing interest in the study of environmental issues
and the attitudes people have towards them. The study of environmental attitudes is
central in the field of social psychology because it can provide insights into why people
choose to adopt a sustainable lifestyle or not. Indeed, from a psychological research
perspective, taking care of psychological well-being by considering the relationship between
people and the present and future environment plays a very important role in promoting
healthy and sustainable lifestyles [1,2]. In this regard, the emerging field of psychology
named the Psychology of Sustainable Development and Sustainability emphasizes how
psychological processes are implicated in behaviors concerning environmental respect
and the promotion of an environmental sustainability culture [1,3–5]. The Psychology
of sustainability and sustainable development encompasses a psychological perspective
that accounts for numerous environments and their interrelatedness; this is reflected in
the field’s emphasis on multiple environments, their interdependence, and the natural
environment’s ecosystem [1,5]. The psychology of sustainability is also interested in
explaining sustainable behaviors, their antecedents, and correlates, as deeper knowledge
enhances the possibility to guide individuals toward a more responsible future. Following
the most popular and applied model explaining the causal relationships between attitudes
and behavior, the theory of reasoned action (TRA; [6]), we will explore the environmental
attitudes as antecedents of sustainable behavioral intentions, and, in turn, sustainable
behaviors. The term attitude refers to ‘the intensity of positive and negative affect toward
concepts, persons, ideas, and other ‘objects’ in general’ [7] (p. 3). The term attitude should
not be confused with the term value; the latter is generally more abstract [8]. Furthermore,
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it should be considered that attitudes do not coincide with behavior but are an antecedent
of people’s behavior [6]. Following the structural approach to attitudes [6,9], attitudes
are organized according to hierarchies; there are broad attitudes under which there are
gradually more specific attitudes. This means that all attitudes on a specific topic are a
reflection of more general attitudes. Regard to environmental attitudes can be defined ‘both
as the intensity of positive or negative affect about a particular environmental topic and as
a hierarchical attitude system that connects and organizes more specific attitudes about a
range of environmental topics’ [10] (p. 2).

A specific aspect of environmental attitudes is environmental concern [11]. Schultz et al. [12]
define environmental concern as an ‘affect associated with beliefs about environmental
problems’ (p. 31). Schultz [13] drew a distinction between different types of environmental
attitudes that are oriented around three sets of valued objects: self, other people, and
biosphere. This allows us to distinguish three types of concerns; thus, people concerned
about self have an egoistic environmental attitude and are concerned about the effects that
air pollution might have on their health; people concerned about other people have social-
altruistic attitudes; people concerned about the biosphere show concern for non-human
species. All these concerns have different underlying values.

Using this model, Schultz et al. [12] found a positive correlation between biospheric
concerns and environmental behavior. Other research has shown that both individuals with
high levels of concern for the biosphere and themselves can engage in pro-environmental
behavior [14–16]. In a more recent study, Aprile and Fiorillo [17] saw that these concerns
predicted water-saving behavior. In many studies, self, altruistic, and biospheric concerns
have been found to be correlated [13,18–21]. The relationship between concern and action
or between concern and well-being has not been extensively studied in recent literature.
A growing number of studies have attempted to answer the following question: Does
adopting a green lifestyle lead to changes in the level of people’s life satisfaction [22]?
Results from studies conducted with different methodologies suggest that life satisfaction
is positively and significantly related to different types of pro-environmental behaviors [23].
Wang and Kang [24] hypothesize and demonstrate a bidirectional effective mechanism: life
satisfaction could improve individual environmental concerns, and in turn, these concerns
can be translated into some actual environmental behaviors, subsequently affecting life
satisfaction. Also, Binder and Blankenberg [25] studied the impacts of environmental
concern on well-being and noted that there is a positive relationship between self-concerns
and volunteering as an activist behavior. Thøgersen and Olander [26] identified weak
relationships between environmental concerns and pro-environmental behavior. Yakut [27]
showed that concern for the biosphere has a negative impact on life satisfaction, whereas
self-concern has a positive impact on life satisfaction. Altruistic concerns, on the other
hand, had no impact on life satisfaction. Probably, values related to environmental concerns
would require more effort to be satisfied. Furthermore, higher levels of concern for the
biosphere may negatively affect life satisfaction [28].

1.1. Measurement of Environmental Concerns

In a recent article, Cruz and Manata [10] conducted a review and analysis of the main
scales used in the field of environmental concern.

The environmental concern scale (EC) proposed by Weigel and Weigel [29] has received
a high number of citations in the literature. This scale consists of 16 items that assess
concerns about conservation and pollution issues. In the original article, the scale showed
good internal consistency and satisfactory temporal stability. However, in the analyses
conducted by Cruz and Manata [10], although good internal consistency was confirmed,
the fit indices in the one-dimensional solution were poor (RMSEA = 0.22, CFI = 0.57,
AIC = 1330.14). Furthermore, some authors have classified the scale as outdated [30–32]. A
bifactorial structure and the elimination of a few items proposed a more acceptable solution
(RMSEA = 0.04, CFI = 0.98, AIC = 82.35).
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Another popular instrument in the literature is the New Environmental Paradigm
(NEP scale) by Dunlap et al. [30]. The NEP is a scale consisting of 15 items divided into
five factors: limits to growth, anti-anthropocentrism, fragility of nature’s balance, rejection
of exceptionalism, and possibility of an eco-crisis. The analysis conducted by Cruz and
Manata [10] again revealed a very poor model fit (RMSEA = 0.20, CFI = 0.59, AIC = 865.21)
and low internal consistency. Only by removing some items did the fit indices improve
(RMSEA = 0.05, CFI = 0.96, AIC = 159.89) as did the internal consistency, producing a
three-factor model rather than a five-factor model.

The literature review provides another Environmental Concern scale (ECs), proposed
by Schultz [13]. The ECs is composed of 12 items that evaluate three aspects: biospheric
concern (animals, plants, marine life, birds), egoistic concern (me, my lifestyle, my health,
and my future), and altruistic concern (people in my country, all people, children, and
future generations). In this case, the analysis showed that the author’s proposed three-factor
model was fine (RMSEA = 0.06, CFI = 0.94, AIC = 333.94) and had good internal consistency,
even when removing some items from the scale but retaining the three-factor solution
(RMSEA = 0.03, CFI = 0.96, AIC = 172.67). Gkargkavouzi et al. [31] validated the Greek
version of the same scale and confirmed the three-factor structure of the Environmental
Concern scale (ECs). Additionally, the scale has been used with samples from Spain,
Germany, the Czech Republic, Russia, New Zealand, India, and several Latin American
countries [12,13,15], showing that altruistic concerns generally have higher scores.

Taking these results into account, the authors listed some advantages of using the
Schultz [13] scale. This scale showed adequate fit indices and the highest internal consis-
tency; it is a short instrument, and this could be a further advantage of using the scale
in research; finally, it allows the assessment of environmental attitudes by distinguishing
between self, socio-altruistic concern, and environmental concern represented by egoistic,
altruistic, and biospheric concern factors.

1.2. Aim of the Study

The aim of the study presented is to provide the Italian validation of the Environmental
Concern scale (ECs), verifying its reliability, factorial structure, and validity.

To achieve this aim, three studies with independent samples of Italian adults were
conducted. The first study was carried out in two phases: the cultural adaptation of ECs
and the exploratory factor analysis to verify the psychometric requisites of the scale. The
second study tested the structure stability of the ECs, using confirmatory factor analysis.
In the same study, we presented the concurrent validity, testing the relationships with a
similar construct, the worry for climate change; moreover, as a large body of the literature
has documented the role of environmental concerns on life satisfaction [24], we tested
the predictive validity, using life satisfaction as a related measure [25,28]. The last study
investigates gender invariance. In the final part of the paper, we presented the discussion
of the results, the practical implications and directions for future studies.

2. Study 1. Cultural Adaptation of ECs and Exploratory Factor Analysis

The first study goals were the cultural adaptation of ECs and to examine the factorial
structure and reliability of the ECs.

2.1. Cultural Adaptation of ECs

The procedure of Beaton et al. [32] was followed for the cultural adaptation of the
ECs. The items and instructions were translated by two researchers, separately. The two
versions were compared, and the two researchers agreed on a final version of the scale.
This final version was translated back into English by a native speaker to check for further
refinements. The resulting version was given to 30 participants during a pilot study. All
participants stated that the items and instructions were understandable. This made it
possible to use a reliable scale in the following studies.
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2.2. Participants and Procedure

In this study, we used convenience sampling, involving participants from the gen-
eral population. Participants filled out an online research protocol. Respondents were
238 Italian adults (73 males, 30.7%; 165 females, 69.3%) aged between 19 and 69 years
(M = 31.30; SD = 15.60).

Data were collected from Italian adults using convenience sampling; participants
were invited to take part in the research voluntarily, through a research protocol that
was conducted online and disseminated via social media. The research protocol was
disseminated by collaborators external to the research. The survey was preceded by the
following statement: “Dear participant, we invite you to take part in the research project
on attitudes towards environmental concerns. The project involves Italian adults who are
invited to answer questions about their environmental concerns. Statements are presented
and you are asked to mark your answer from among the proposed alternatives. There
are no right or wrong answers, we are interested in knowing your point of view. The
data will be processed in aggregate form to form group statistics; in this way it will be
possible to trace the characteristics of the individual respondent, while respecting the
anonymity of all. Please answer all questions as truthfully as possible. Thank you for your
co-operation. Good work!”. The first page contained the names of the research proposers
and the affiliations of the three universities. Next, some biographical information was
requested (gender, age, language spoken). There was no financial incentive to participate
in the research but consent to take part was required. The same procedure was used in the
following studies.

The inclusion criteria considered were: (A) being over 18 years of age; (B) being a
native Italian speaker; and (C) providing informed consent.

The survey followed the ethical guidelines of the Italian Psychological Association [33].

2.3. Measure

Environmental Concern scale (ECs). This measure is made up of 12 items that evaluate
three aspects: biospheric concern (animals, plants, marine life, birds), egoistic concern
(me, my lifestyle, my health, and my future), and altruistic concern (people in my country,
all people, children, and future generations). The instructions were as follows: ‘People
all over the world are generally concerned about environmental problems because of
the consequences of damaging nature. However, people differ in the consequences that
affect them most. Please rate each of the following from 1 (not important) to 7 (highest
importance) in response to the question: I am concerned about environmental problems
because of the consequences for . . . ’. Participants indicated their concerns on a 7-point
rating scale from 1 (not important) to 7 (highest importance).

2.4. Data Analysis

Before proceeding, we verified that the assumptions necessary to conduct an EFA
were guaranteed. Indeed, performing a factor analysis, the normality of the data should be
guaranteed [34]. To verify that the data were normally distributed, we used the criterion
proposed by George and Mallery [35]: data are normal if skewness and kurtosis are between
−2 to +2. The literature [36–41] suggests eliminating items that do not meet the parameters
of normality for skewness or kurtosis. A second assumption relates to the sample size,
which must be adequate. The Kaiser–Meyer–Olkin (KMO) sample adequacy test is one of
the most widely used tools to conduct this verification. Kaiser proposed that a KMO > 0.9
is excellent, a KMO value between 0.80 and 0.90 indicates the presence of a good sample, a
KMO value between 0.70 and 0.80 indicates an acceptable sample, between 0.60 and 0.70,
the sample is mediocre, and less than 0.60 indicates an inadequate sample [42]. Another
assumption concerns the correlation between the various items, which must be significant.
Bartlett’s test of sphericity can provide good indications of adequacy. If the test is significant,
then the matrix correlations are high enough [43,44].
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To conduct an EFA, we used principal axis factoring with promax rotation for 12 items
in SPSS 27.0 [45]. The number of factors was determined by parallel analysis, the scree plot,
and the number of factors with an eigenvalue greater than 1 [43,44,46]. Prior to examining
factor loadings, the extraction communalities were examined. We have removed items
that had a commonality below 0.4 [47]. Items were considered part of a factor when the
factor-loading coefficient was equal to or greater than 0.30 [48].

McDonald’s Omega values were used to evaluate the internal consistency. It is an
index of internal consistency more appropriate to Cronbach’s alphas [49]. McDonald’s
Omega values must be greater than 0.7; if they are greater than 0.8, they indicate good
internal reliability.

2.5. Results

Table 1 shows the descriptive statistics of the items. Using the criteria proposed by [35]
George and Mallery, skewness and kurtosis values were less than 2 in absolute value for all
items except items 6, 9, and 12. We removed these items.

Table 1. Descriptive statistics of the ECs.

Item M SD Skewness Kurtosis

1. Plants 5.85 1.29 −1.08 0.62
2. Me 6.01 1.17 −1.03 0.26
3. People in my country 5.97 1.14 −1.04 0.87
4. Marine life 6.00 1.17 −1.12 0.83
5. My lifestyle 5.66 1.28 −0.77 0.10
6. All people 6.05 1.15 −1.43 2.59
7. Birds 5.79 1.28 −1.01 0.53
8. My health 6.44 0.87 −1.15 1.55
9. Children 6.52 0.86 −1.95 3.18
10. Animals 6.41 0.87 −1.33 0.75
11. My future 6.42 0.88 −1.46 1.40
12. Future generations 6.65 0.67 −1.91 3.03

Note. M = Mean; SD = Standard Deviation.

Kaiser–Mayer–Olkin (KMO) test value was 0.83 and Bartlett’s test was significant
(χ2 = 1045.68; p < 0.000). This indicated that the data was good for factor analysis [50]. In
the first EFA, the communalities were between 0.35 (item 3) and 0.84 (item 7). We removed
item 3, as it was the only item that presented a communality lower than 0.4.

As reported in Table 2, parallel analysis suggested that two factors can be extracted.

Table 2. Parallel analysis results.

Variable Real-Data
Eigenvalues

Mean of Random
Eigenvalues

95th Percentile of
Random Eigenvalues

1 4.010 1.489 1.564313
2 2.037 1.400 1.454602
3 0.731 1.334 1.386972
4 0.584 1.280 1.323589
5 0.469 1.237 1.270563
6 0.346 1.194 1.231154

In the second EFA, communalities were between 0.47 (item 11) and 0.84 (item 7). The
eigenvalues of the two factors were: 3.64 and 2.03. They accounted for 70.87% of the
variance. Figure 1 shows the scree plot, which suggests extracting two factors.
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All items had factor loading values greater than 0.60, so they were maintained. Four
items loaded in factor 1 (biospheric concern), and four in factor 2 (egoistic concern). Table 3
summarizes the results of this analysis.

Table 3. Factor Loadings for the eight-Items of ECs.

Item Factor 1 Factor 2

1. Plants 0.75
2. Me 0.77
3. Marine life 0.81
4. My lifestyle 0.82
5. Birds 0.93
6. My health 0.76
7. Animals 0.66
8. My future 0.72

McDonald’s Omega values were 0.88 for factor 1 (biospheric concern) and 0.86 for
factor 2 (egoistic concern).

We tested possible gender bias, using t-test between two groups (man and woman).
t-test revealed significant gender differences for one item (items 7, “Animals”). In this item,
women showed higher mean values than men (Meanwomen = 6.50, SD = 0.78; Meanmen = 6.21,
SD = 1.01; t = −2.46; p < 0.01). Based on this result, we tested gender invariance, as
suggested by the literature [51] (see study 3).

3. Study 2. Confirmatory Factor Analysis, Concurrent and Predictive Validity

The goals of Study 2 were to test the structure of the ECs using confirmatory factor
analysis and to evaluate its concurrent validity.

3.1. Participants and procedure

Respondents were 213 Italian adults (38 males, 17.8%; 175 females, 82.2%) aged
between 19 and 74 years (M = 36.30; SD = 12.01). The same procedures as described in
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Study 1 were used. Also, in this case, the survey followed the ethical guidelines of the
Italian Psychological Association [33].

3.2. Measures

Environmental Concern Scale (ECs). We used the eight-item version of the ECs, which
evaluates two aspects: biospheric concern (animals, plants, marine life, birds) and egoistic
concern (me, my lifestyle, my health, and my future). Participants indicated their concerns
on a 7-point rating scale from 1 (not important) to 7 (highest importance). McDonald’s
Omega values were: 0.85 for biospheric concern and 0.83 for egoistic concern. This version
is reported in Appendix A.

Satisfaction With Life Scale (SWLS; [52,53]). This measure of general life satisfaction
consists of five items that require the participant to indicate their degree of agreement or
disagreement on a 7-point Likert scale (1 = strongly agree, 7 = strongly disagree). Sample
item is “In most ways my life is close to my ideal”. McDonald’s Omega value in this study
was 0.88.

Climate Change Worry Scale (CCWS; [54]). The Climate Change Worry Scale (CCWS)
consisted of 10 items in which the participant indicates their degree of agreement or
disagreement using a 5-point Likert scale from 1 (Never) to 5 (Almost always). Sample
item is “I worry about climate change more than other people”. McDonald’s Omega value
in this study was 0.87.

3.3. Data Analysis

To test the construct validity of the scale, we used a confirmatory factor analysis (CFA),
using LISREL 8.80 [55]. We tested two possible models: model 1, with one factor, and
model 2, with two factors. The first model is consistent with a view of environmental
concern as a unidimensional construct. In this case, all eight items load on a single factor.
In the two-factor model, a distinction was made between the two factors: biospheric
concern (animals, plants, marine life, and birds) and egoistic concern (me, my lifestyle, my
health, and my future). This model is consistent with a conceptualization of environmental
concerns as a separate factor [56].

To verify the adequacy of the models, was used the Satorra–Bentler Scaled Chi square
test (SBχ2, [57]), Comparative Fit Index (CFI; [58]), Root Mean Square Error of Approxima-
tion (RMSEA; [59]), and Standardized Root Mean Square Residual (SRMR; [60]). Finally, to
compare the two models, we used the Akaike Information Criterion (AIC; [61]). CFI values
of 0.90 or greater are typically interpreted as indicating an acceptable fit [58,62], RMSEA
index should be 0.05 or less (very good model fit) or 0.08 or less (acceptable fit) [59,63],
SRMR indicates a good fit if is less than 0.08 [60], and the lower values of AIC indicate a
better fit of the models compared [64].

To evaluate convergent validity, we calculated the average variance extracted (AVE; [65])
and composite reliability coefficient (CR; [66]); these are indicators of the quality of mea-
surement [67]. AVE is the average percentage of variation explained among the items of a
construct [64]; in this case, acceptable values are 0.50 or higher. CR is the degree to which
the scale indicators reflect an underlying factor [65]; acceptable values are greater than 0.70.

Discriminant validity was assessed to determine if the variables can be distinguished
from one another [68]. Discriminant validity was calculated with the square roots of average
variance extracted (AVE); if the results are superior to correlations between constructs,
there is a good discriminant validity [65,69].

Finally, SPSS Version 25.0 was used to assess the concurrent validity by correlating the
scores of the dimensions (biospheric concern and egoistic concern) with other measures:
Climate Change Worry Scale [54], using Pearson’s r coefficient; regression analysis was
conducted to test the predictive validity on Satisfaction With Life Scale [52,53].
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3.4. Results

Model 1 (eight items, unidimensional) showed the following fit to the data: SBχ2
(20) = 63.35,

CFI = 0.90, RMSEA = 0.16 (C.I. 90% 0.13–0.19), SRMR = 0.14, AIC = 160.67. Model 2 (eight
items, two factor solution) showed the following fit indexes: SBχ2

(19) = 31.88, CFI = 0.99,
RMSEA = 0.06 (C.I. 90% 0.02–0.09), SRMR = 0.08, AIC = 65.88. The fit of Model 2 was better,
and the AIC value of this model was smaller than that of Model 1.

Convergent validity was estimated through CR and the AVE for each factor. Dis-
criminant validity was estimated by the square root of the extracted mean variance (AVE).
All results are summarized in Table 4. These values confirmed a good convergent and
discriminant validity. The final version of the ECs is given in the Appendix A.

Table 4. Correlations between the two factors, convergent and discriminant validity.

AVE CR r

Biospheric concern 0.59 0.85 (0.77)
Egoistic concern 0.55 0.83 0.42 ** (0.74)

Note. ** p < 0.001; AVE = Average Variance Extracted; CR = Composite Reliability Coefficient; r = correlation; in
parentheses are reported the square roots of the AVE.

To evaluate concurrent validity, we correlated the two dimensions of biospheric
concern and egoistic concern climate change worry. Biospheric concern was significantly
related to climate change worry. The results are shown in Table 5.

Table 5. Correlations between biospheric and egoistic concerns with climate change worry.

Climate Change Worry

Biospheric concern 0.263 **
Egoistic concern 0.105

Note. ** p < 0.000.

To evaluate predictive validity, we applied a regression analysis to evaluate the con-
tribution of biospheric concern and egoistic concern on life satisfaction. The model was
significant (R2 adjusted = 0.06, F = 7.17, p < 0.001). Egoistic concern significatively predicted
life satisfaction. The results are shown in Table 6.

Table 6. Regressions analysis of biospheric concern and egoistic concern on life satisfaction.

Life Satisfaction

β t p

Biospheric concern 0.03 0.46 0.64
Egoistic concern 0.24 3.23 0.001

Note. β = Standardized Beta.

4. Study 3. Gender Invariance

A third study was conducted to analyze the ECs across-gender measurement invariance.
The invariance measure examines whether items have a different psychological mean-

ing between groups [51]. Specifically, gender invariance examines whether there are gender
differences in the reading of the items [70].

The choice of gender as an element to assess invariance lies in the fact that previous
studies have shown that there are differences in biospheric or egoistic concerns between
man and women. In general, studies have shown that women tend to have a higher
biospheric value orientation than men [71–73]. Regarding the egoistic aspect, research has
reported conflicting results. Some studies have found no differences between males and
females [13,72], while others highlight the absence of gender differences [74].
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4.1. Participants and Procedure

The same procedures as in Studies 1 and 2 were used. Respondents were 249 Italian adults
(111 males, 44.6%; 138 females, 55.4%) aged between 19 and 69 years (M = 29.27; SD = 13.66).

4.2. Measures

Environmental Concern scale (ECs). We used the eight-item version of the ECs. McDon-
ald’s Omega values were: 0.87 for biospheric concern and 0.86 for egoistic concern.

4.3. Data Analysis

As suggested by Vandenberg and Lance [75], we tested gender invariance with pro-
gressively restrictive stages. We first tested configural invariance, which allows us to verify
that the factor structure is the same across groups. Next, we tested the metric invariance
model. This type of invariance suggests that groups responded to items in the same way.
Finally, we tested the scalar invariance model that implies that the measurement scales
are operationally defined in the same way among men and women. The metric and scalar
invariance tests were examined by evaluating the change in the CFI value, which must be
less than 0.01. This cut-off is based on the literature recommendations [60].

Scalar invariance is a prerequisite for the comparison of latent means. Also, in this
case the CFI of the latent means was compared with the CFI of the scalar model.

4.4. Results

Table 7 shows the results for the gender invariances of the Environmental Concern
scale. The configurational invariance model demonstrated an acceptable model fit. Also,
metric invariance showed good fit indexes. Furthermore, the change in CFI between
configuration invariance and metric invariance is within the threshold of 0.01. This supports
metric invariance between genders. Finally, the scalar invariance test also demonstrated
acceptable fit indices. The change in CFI between the scalar and metric invariance tests was
0.01, supporting this latter type of invariance.

Table 7. Measurement invariance tests of ECs across genders.

χ2 df p ∆χ2 ∆df p RMSEA RMSEA 90% CI CFI ∆CFI Latent Mean:
Man

Latent Mean:
Woman

Configural invariance 69.24 38 <0.05 - - - 0.077 0.045–0.108 0.975 - - -
Weak invariance 85.67 44 <0.001 - - - 0.086 0.058–0.114 0.967 0.008 - -
Scalar invariance 103.51 50 <0.001 - - - 0.093 0.067–0.118 0.957 0.01 - -

Latent mean invariance 104.89 52 <0.001 1.57 2 0.46 0.090 0.065–0.115 0.957 0.000 5.96 6.07
Latent mean invariance:

Biospheric concern 104.53 51 <0.001 1.21 1 0.27 0.091 0.066–0.116 0.957 0.000 5.96 5.88
Latent mean invariance:

Egoistic concern 104.23 51 <0.001 0.91 1 0.34 0.092 0.067–0.118 0.957 0.000 6.03 6.15

Note. N = 249; χ2 = chi-square; df = degree of freedom; RMSEA = root mean square error of approximation;
CI = confidence interval; CFI = comparative fit index.

Based on the establishment of the scalar invariance across gender, we compared the
latent mean differences across gender. Latent means invariance across men and women
was found.

5. Discussion

The aim of this research was to verify the psychometric properties of the Environmental
Concern scale (ECs) within the Italian context. To achieve this goal, we conducted three
different studies, testing construct validity (Study 1), factor structure (Study 2), and gender
invariance (Study 3).

In Study 1, the scale was translated into the Italian language and the final version
was used to test the factor structure through exploratory factor analysis. Following the
guidelines reported in the literature [43,44], not all items were suitable for exploratory
factor analysis, as they did not have a normal distribution [34,36–41]. Some items (item 6, 9,
and 12) were eliminated for this reason and one item (item 3) was eliminated because it did
not have satisfactory levels of communality. Subsequently, through the parallel analysis,
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we verified how many factors could be extracted, and we verified if the items were part of
a factor through the analysis of the factor loading, which had to be greater than 0.45 [44];
the eight remaining items were kept. Reliability was studied through McDonald’s Omega
values, showing excellent value for biospheric concern and egoistic concern.

This study showed that in the Italian context, the scale is composed of two factors,
differently from the original version, which includes three factors. Indeed, the original scale
measures concern about environmental consequences for oneself (egoistic concern), for
humans in general (social-altruistic concern), and for the environment (biospheric concern).
In the Italian context, only concerns for the biosphere and for oneself are retained. Our
two-factor model is consistent with Thompson and Barton’s [76] suggestion that there are
ecocentric attitudes (nature valued for its own sake) and anthropocentric attitudes (nature
valued for its contributions to humans). In the latter case, our model predicts that concerns
about environmental consequences are self-referring.

Study 2 tested the construct validity of the eight-item version of the Environmental
Concern Scale (ECs). The two-factor solution (concern about the environmental conse-
quences for oneself—selfish concern—and for the environment—biospheric concern) is
the best. Furthermore, the analyses performed in this study demonstrated that the scale
possesses good convergent and discriminant validity. These results could further suggest
that environmental concerns for Italians are for the environment and for themselves.

Although the elimination of some ECs items results from the preliminary psychometric
choices, we could hypothesize that the altruistic component may be less relevant in the
Italian context than the other components. In fact, the Italian social and political structure
reflects an individualistic culture [77]. In this type of culture, individuals are autonomous
and prioritize personal goals, while in collectivist cultures, individuals prioritize common
goals [78]. Following the Hofstede indices (accessed on 18 April 2023), Italy appears
to be the most individualistic country among those in which other studies using the
Environmental Concern scale (ECs) have been reported, both at the European level, such as
Spain, Germany, and Greece (https://www.hofstede-insights.com/country-comparison/
germany,greece,italy,spain/, accessed on 18 April 2023) and non-European, such as India
or Latin American countries (https://www.hofstede-insights.com/country-comparison/
colombia,india,italy,peru/, accessed on 18 April 2023).

In the second study, we also showed concurrent validity and predictive validity.
Concurrent validity was demonstrated with the correlation of the dimensions (biospheric
and egoistic concerns) with a similar dimension and climate change concerns. In this
case, only biospheric concerns showed a correlation. In fact, climate change worry is
conceptualized as a concern specifically associated with climate change, so the correlation
with biospheric concern is more understandable than a correlation with egoistic concern.

Predictive validity was shown by using the measures of biospheric and egoistic concerns
as predictors of life satisfaction. In our study, only egoistic concerns predicted life satisfaction.
These results are consistent with what is stated in the literature. Binder and Blankenberg [25]
showed that there is a relationship between egoistic concerns and life satisfaction: egoistic
concerns increase the likelihood that people engage in voluntary activities and increase life
satisfaction. Also, Yakut [27] showed that self-concern concerns have a positive impact on life
satisfaction. The relationship between environmental concerns and life satisfaction is noteworthy,
as acting as feedback, life satisfaction, improved by egoistic concern, can contribute to translating
pro-environmental attitudes in pro-environmental behaviors [24].

Finally, Study 3 examined the invariance of measurement between genders. The study
confirmed the configurational, metric, and scalar invariance. This indicates that no item
contained gender bias and that the Environmental Concern scale (ECs) measures the same
dimensions in both men and women.

In summary, by examining the psychometric properties of this scale in the Italian
context, these three studies demonstrate its validity and reliability in the eight-item form.

https://www.hofstede-insights.com/country-comparison/germany,greece,italy,spain/
https://www.hofstede-insights.com/country-comparison/germany,greece,italy,spain/
https://www.hofstede-insights.com/country-comparison/colombia,india,italy,peru/
https://www.hofstede-insights.com/country-comparison/colombia,india,italy,peru/
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6. Conclusions and Limitations

The paper presented the validation of Environmental Concern scales (ECs) in an Italian
context. The results show that the two-factor structure works best in this context. However,
the study results are not without limitations. First, we used a convenience sampling in all
studies, consisting predominantly of female participants. The fact that the administration
of the protocol took place online did not allow the research team to match the sample,
but this may not guarantee representativeness for the entire population. Furthermore,
we used cross-sectional studies, so we cannot verify the predictive validity of the scale.
Finally, social desirability was not controlled in our study, which could have an effect when
addressing socially important issues such as environmental well-being.

7. Practical Implications and Directions for Future Studies

This study offered an update to measurements in the field of environmental concern.
For researchers, the presented measure can be a useful guide for conducting research
involving the measurement of environmental concerns and attitudes.

The ECs can be used within different contexts. For example, within organizations
it would be possible to analyze the interaction between the environmental sustainability-
oriented behavior of employees and the sustainability values of the organization where they
work. In the context of building a sustainable future, the ECs can be useful in individual
counselling to investigate people’s attitudes and the possibly to stimulate reflections on
sustainable behavior. It has been demonstrated that anxiety deriving from environmental
concerns, defined as eco-anxiety [79], affects above all young people between the ages of
15 and 30; more precisely, young people, differently from adults, will more likely have to
survive climatic adversities in the future [80]. For this reason, it is important to assess these
attitudes and invite people to reflect on and implement sustainable environmental behavior.
Future research could verify the functionality of the same instrument using longitudinal
studies or by validating the scale on specific samples; moreover, due to the cross-cultural
variability, other validation of the measure in different countries should be useful, as well
as cross-cultural comparison.

Considering that only Italian adults were involved in this study, future research could
adapt the instrument to younger populations. The tool could be used to assess youth
concerns and create projects for the promotion of environmental protection and sustainable
behaviors toward the environment.
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Appendix A

Table A1. Italian version of Environmental Concern scale (ECs).

Le persone in tutto il mondo sono generalmente preoccupate per i problemi ambientali a causa delle conseguenze che
derivano dal danneggiare la natura. Tuttavia, le persone differiscono nelle conseguenze che le riguardano di più. Si prega di
valutare ciascuno dei seguenti elementi da 1 (non importante) a 7 (massima importanza) in risposta alla domanda:
Sono preoccupato per i problemi ambientali a causa delle conseguenze per . . .
[People all over the world are generally concerned about environmental problems because of the consequences of damaging nature.
However, people differ in the consequences that affect them most. Please rate each of the following from 1 (not important) to 7
(highest importance) in response to the question:
I am concerned about environmental problems because of the consequences for . . . ]

1. [ . . . plants] . . . le piante
2. [ . . . me] . . . me stesso
3. [ . . . marine life] . . . la vita marina
4. [ . . . my lifestyle] . . . il mio stile di vita
5. [ . . . birds] . . . gli uccelli
6. [ . . . my health] . . . la mia salute
7. [ . . . animals] . . . gli animali
8. [ . . . my future] . . . il mio futuro

Note. Items 1, 3, 5, and 7 are biospheric concern; items 2, 4, 6, and 8 are egoistic concern.

References
1. Di Fabio, A.; Rosen, M.A. Opening the black box of psychological processes in the science of sustainable development: A new

frontier. Eur. J. Sustain. Dev. Res. 2018, 2, 47. [CrossRef] [PubMed]
2. Di Fabio, A.; Rosen, M.A. An exploratory study of a new psychological instrument for evaluating sustainability: The sustainable

development goals psychological inventory. Sustainability 2020, 12, 7617. [CrossRef]
3. United Nations about the Sustainable Development Goals. 2018. Available online: https://www.un.org/ (accessed on 10 April 2023).
4. Di Fabio, A. Positive Healthy Organizations: Promoting well-being, meaningfulness, and sustainability in organizations. Front.

Psychol. 2017, 8, 1938. [CrossRef] [PubMed]
5. Di Fabio, A. The psychology of sustainability and sustainable development for well-being in organizations. Front. Psychol. 2017,

8, 1534. [CrossRef]
6. Fishbein, M.; Ajzen, I. Belief, Attitude, Intention, and Behavior: An Introduction to Theory and Research; Addison-Wesley: Reading,

MA, USA, 1975.
7. Hunter, J.E.; Levine, R.L.; Sayers, S.E. Attitude change in hierarchical belief systems and its relationship to persuasibility. Hum.

Commun. Res. 1976, 3, 3–28. [CrossRef]
8. Schwartz, S.H.; Bilsky, W. Toward a universal psychological structure of human values. J. Personal. Soc. Psychol. 1987,

53, 550–562. [CrossRef]
9. Rokeach, M. A theory of organization and change within value-attitude systems. J. Soc. Issues 1968, 24, 13–33. [CrossRef]
10. Cruz, S.M.; Manata, B. Measurement of environmental concern: A review and analysis. Front. Psychol. 2020, 11, 363. [CrossRef]
11. Bamberg, S. How does environmental concern influence specific environmentally related behaviors? A new answer to an old

question. J. Environ. Psychol. 2003, 23, 21–32. [CrossRef]
12. Schultz, P.W.; Shriver, C.; Tabanico, J.J.; Khazian, A.M. Implicit connections with nature. J. Environ. Psychol. 2004,

24, 31–42. [CrossRef]
13. Schultz, W.P. The structure of environmental concern: Concern for self, other people, and the biosphere. J. Environ. Psychol. 2001,

21, 327–339. [CrossRef]
14. Milfont, T.L.; Duckitt, J.; Cameron, L.D. A cross-cultural study of environmental motive concerns and their implications for

Proenvironmental behavior. Environ. Behav. 2006, 38, 745–767. [CrossRef]
15. Schultz, P.W.; Gouveia, V.V.; Cameron, L.D.; Tankha, G.; Schmuck, P.; Franek, M. Values and their relationship to environmental

concern and conservation behavior. J. Cross-Cult. Psychol. 2005, 36, 457–475. [CrossRef]
16. Steg, L.; de Groot, J.; Dreijerink, L.; Abrahamse, W.; Siero, F. General antecedents of personal norms, policy acceptability, and

intentions: The role of values, worldviews, and environmental concern. Soc. Nat. Res. 2011, 24, 349–367. [CrossRef]
17. Aprile, M.C.; Fiorillo, D. Water conservation behavior and environmental concerns: Evidence from a representative sample of

Italian individuals. J. Clean. Prod. 2017, 159, 119–129. [CrossRef]
18. Snelgar, R.S. Egoistic, altruistic, and biospheric environmental concerns: Measurement and structure. J. Environ. Psychol. 2006,

26, 87–99. [CrossRef]
19. Hansla, A.; Gamble, A.; Juliusson, A.; Gärling, T. The relationships between awareness of consequences, environmental concern,

and value orientations. J. Environ. Psychol. 2008, 28, 1–9. [CrossRef]
20. Alibeli, M.; White, N. The structure of environmental concern. Int. J. Bus. Soc. 2011, 2, 1–8.

https://doi.org/10.20897/ejosdr/3933
https://www.ncbi.nlm.nih.gov/pubmed/37402723
https://doi.org/10.3390/su12187617
https://www.un.org/
https://doi.org/10.3389/fpsyg.2017.01938
https://www.ncbi.nlm.nih.gov/pubmed/29184517
https://doi.org/10.3389/fpsyg.2017.01534
https://doi.org/10.1111/j.1468-2958.1976.tb00501.x
https://doi.org/10.1037/0022-3514.53.3.550
https://doi.org/10.1111/j.1540-4560.1968.tb01466.x
https://doi.org/10.3389/fpsyg.2020.00363
https://doi.org/10.1016/S0272-4944(02)00078-6
https://doi.org/10.1016/S0272-4944(03)00022-7
https://doi.org/10.1006/jevp.2001.0227
https://doi.org/10.1177/0013916505285933
https://doi.org/10.1177/0022022105275962
https://doi.org/10.1080/08941920903214116
https://doi.org/10.1016/j.jclepro.2017.05.036
https://doi.org/10.1016/j.jenvp.2006.06.003
https://doi.org/10.1016/j.jenvp.2007.08.004


Sustainability 2023, 15, 10871 13 of 14

21. Sörqvist, P.; Haga, A.; Holmgren, M.; Hansla, A. An eco-label effect in the built environment: Performance and comfort effects of
labeling a light source environmentally friendly. J. Environ. Psychol. 2015, 42, 123–127. [CrossRef]

22. Suárez-Varela, M.; Guardiola, J.; González-Gómez, F. Do pro-environmental behaviors and awareness contribute to improve
subjective well-being? Appl. Res. Qual. Life 2016, 11, 429–444. [CrossRef]

23. Welsch, H.; Kühling, J. Using happiness data for environmental valuation: Issues and applications. Econ. Surv. 2009,
23, 385–406. [CrossRef]

24. Wang, E.; Kang, N. Does life satisfaction matter for pro-environmental behavior? Empirical evidence from China General Social
Survey. Qual. Quant. 2019, 53, 449–469. [CrossRef]

25. Binder, M.; Blankenberg, A.K. Environmental concerns, volunteering and subjective well-being: Antecedents and outcomes of
environmental activism in Germany. Ecol. Econ. 2016, 124, 1–16. [CrossRef]

26. Thøgersen, J.; Olander, F. The dynamic interaction of personal norms and environment-friendly buying behavior: A panel study.
J. Appl. Soc. Psychol. 2006, 36, 1758–1780. [CrossRef]

27. Yakut, E. A VBN theory view on pro-environmental behavior and life satisfaction: Turkey’s recent legislation on plastic carry
bags. Curr. Psychol. 2021, 40, 1567–1579. [CrossRef]

28. Venhoeven, L.; Steg, L.; Bolderdijk, J.W. Can engagement in environmentally-friendly behavior increase well-being? In Handbook
of Environmental Psychology and Quality of Life Research; International Handbooks of Quality-Of-Life; Springer: Cham, Switzerland,
2017; pp. 229–237.

29. Weigel, R.; Weigel, J. Environmental concern: The development of a measure. Environ. Behav. 1978, 10, 3–15. [CrossRef]
30. Dunlap, R.E.; Van Liere, K.D.; Mertig, A.G.; Jones, R.E. Measuring endorsement of the new ecological paradigm: A revised NEP

scale. J. Soc. Issues 2000, 56, 425–442. [CrossRef]
31. Gkargkavouzi, A.; Paraskevopoulos, S.; Matsiori, S. Assessing the structure and correlations of connectedness to nature,

environmental concerns and environmental behavior in a Greek context. Curr. Psychol. 2021, 40, 154–171. [CrossRef]
32. Beaton, D.E.; Bombardier, C.; Guillemin, F.; Ferraz, M.B. Guidelines for the process of cross-cultural adaptation of self-report

measures. Spine 2000, 25, 3186–3191. [CrossRef]
33. AIP, 2015 Association of Psychology ([AIP]). Codice Etico. Available online: https://www.aipass.org/sites/default/files/

Codice%20Etico_marzo%202015.pdf (accessed on 18 April 2023).
34. Child, D. The Essentials of Factor Analysis, 3rd ed.; Continuum International Publishing Group: New York, NY, USA, 2006.
35. George, D.; Mallery, P. SPSS for Windows Step by Step. A Simple Study Guide and Reference (10. Baskı). GEN; Pearson Education, Inc.:

Boston, MA, USA, 2010; Volume 10, pp. 152–165.
36. Bartholomew, D.; Knotts, M.; Moustaki, I. Latent Variable Models and Factor Analysis: A Unified Approach, 3rd ed.; John Wiley &

Sons: West Sussex, UK, 2011.
37. Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics, 5th ed.; Allyn & Bacon: Boston, MA, USA, 2007.
38. Beavers, A.S.; Lounsbury, J.W.; Richards, J.K.; Huck, S.W.; Skolits, G.J.; Esquivel, S.L. Practical considerations for using exploratory

factor analysis in educational research. Pract. Assess. Res. Eval. 2013, 18, 6–28.
39. Goretzko, D.; Pham, T.T.H.; Bühner, M. Exploratory factor analysis: Current use, methodological developments and recommen-

dations for good practice. Curr. Psychol. 2021, 40, 3510–3521. [CrossRef]
40. Yong, A.G.; Pearce, S. A beginner’s guide to factor analysis: Focusing on exploratory factor analysis. Tutor. Quant. Methods

Psychol. 2013, 9, 79–94. [CrossRef]
41. Field, A. Discovering Statistics Using SPSS: Introducing Statistical Method, 3rd ed.; Sage Publications: Thousand Oaks, CA, USA, 2009.
42. Kaiser, H.F.; Rice, J. Little Jiffy, Mark Iv. Educ. Psychol. Meas. 1974, 34, 111–117. [CrossRef]
43. Polit, D.; Beck, C. Essentials of Nursing Research: Appraising Evidence for Nursing Practice; Lippincott Williams & Wilkins: Philadelphia,

PA, USA, 2020.
44. Tabachnick, B.; Fidell, L. Using Multivariate Statistics, 7th ed.; Pearson: Essex, UK, 2019.
45. Grieder, S.; Steiner, M.D. Algorithmic jingle jungle: A comparison of implementations of Principal Axis Factoring and promax

rotation in R and SPSS. Behav. Res. Meth. 2021, 54, 54–74. [CrossRef] [PubMed]
46. Horn, J.L. A rationale and test for the number of factors in factor analysis. Psychometrika 1965, 30, 179–185. [CrossRef] [PubMed]
47. Osborne, J.W.; Costello, A.B.; Kellow, J.T. Exploratory factor analysis (EFA) is rightly described as both an art and a science,

whereresearchers follow a series of ana-lytic steps involving judgments more reminis-cent of qualitative inquiry, an interesting
irony given the mathematical sophistication underly-ing EFA models. Best Pract. Quant. Meth. 2008, 86.

48. Field, A. Discovering Statistics Using SPSS, 4th ed.; SAGE: London, UK, 2013.
49. Dunn, T.J.; Baguley, T.; Brunsden, V. From alpha to omega: A practical solution to the pervasive problem of internal consistency

estimation. Br. J. Psychol. 2014, 105, 399–412. [CrossRef]
50. Glen, S. Kaiser-Meyer-Olkin (KMO) Test for Sampling Adequacy. Available online: https://www.statisticshowto.com/kaiser-

meyer-olkin/ (accessed on 18 April 2023).
51. Van de Vijver, F.; Tanzer, N.K. Bias and equivalence in cross-cultural assessment: An overview. Eur. Rev. Appl. Psychol. 2004,

54, 119–135. [CrossRef]
52. Diener, E.D.; Emmons, R.A.; Larsen, R.J.; Griffin, S. The satisfaction with life scale. J. Person. Assess. 1985, 49, 71–75. [CrossRef]
53. Di Fabio, A.; Gori, A. Satisfaction with Life Scale among Italian workers: Reliability, factor structure and validity through a big

sample study. Sustainability 2020, 12, 5860. [CrossRef]

https://doi.org/10.1016/j.jenvp.2015.03.004
https://doi.org/10.1007/s11482-014-9372-9
https://doi.org/10.1111/j.1467-6419.2008.00566.x
https://doi.org/10.1007/s11135-018-0763-0
https://doi.org/10.1016/j.ecolecon.2016.01.009
https://doi.org/10.1111/j.0021-9029.2006.00080.x
https://doi.org/10.1007/s12144-021-01353-y
https://doi.org/10.1177/0013916578101001
https://doi.org/10.1111/0022-4537.00176
https://doi.org/10.1007/s12144-018-9912-9
https://doi.org/10.1097/00007632-200012150-00014
https://www.aipass.org/sites/default/files/Codice%20Etico_marzo%202015.pdf
https://www.aipass.org/sites/default/files/Codice%20Etico_marzo%202015.pdf
https://doi.org/10.1007/s12144-019-00300-2
https://doi.org/10.20982/tqmp.09.2.p079
https://doi.org/10.1177/001316447403400115
https://doi.org/10.3758/s13428-021-01581-x
https://www.ncbi.nlm.nih.gov/pubmed/34100201
https://doi.org/10.1007/BF02289447
https://www.ncbi.nlm.nih.gov/pubmed/14306381
https://doi.org/10.1111/bjop.12046
https://www.statisticshowto.com/kaiser-meyer-olkin/
https://www.statisticshowto.com/kaiser-meyer-olkin/
https://doi.org/10.1016/j.erap.2003.12.004
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.3390/su12145860


Sustainability 2023, 15, 10871 14 of 14

54. Innocenti, M.; Santarelli, G.; Faggi, V.; Ciabini, L.; Castellini, G.; Galassi, F.; Ricca, V. Psychometric properties of the Italian version
of the climate change worry scale. J. Clim. Chang. Health 2022, 6, 100140. [CrossRef]

55. Jöreskog, K.G.; Sörbom, D. LISREL 8: User’s Reference Guide; Scientific Software International: Skokie, IL, USA, 1996.
56. Stern, P.C.; Dietz, T. The value basis of environmental concern. J. Soc. Issues 1994, 50, 65–84. [CrossRef]
57. Satorra, A.; Bentler, P.M. A scaled difference chi-square test statistic for moment structure analysis. Psychometrika 2001,

66, 507–514. [CrossRef]
58. Bentler, P.M. Comparative fit indexes in structural models. Psychol. Bull. 1990, 107, 238. [CrossRef]
59. Steiger, J.H. Structural model evaluation and modification: An interval estimation approach. Multivar. Behav. Res. 1990,

25, 173–180. [CrossRef]
60. Hu, L.T.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.

Struct. Equ. Model. A Multidiscip. J. 1999, 6, 1–55. [CrossRef]
61. Burnham, K.P.; Anderson, D.R. Multimodel inference: Understanding AIC and BIC in model selection. Soc. Meth. Res. 2004, 33,

261–304. [CrossRef]
62. Bentler, P.M. EQS Structural Equations Program Manual; Multivariate Software, Inc.: Encino, CA, USA, 1998.
63. Brown, M.W.; Cudeck, R. Alternative ways of assessing model fit. Test. Struct. Equ. Mod. 1993, 154, 136–162. [CrossRef]
64. Hair, J.F.; Anderson, R.E.; Tatham, R.L.; Black, W.C. Multivariate Data Analysis; Prentice-Hall, Inc.: Upper Saddle River, NJ, USA, 1998.
65. Fornell, C.; Larcker, D.F. Evaluating structural equation models with unoberservable variables and measurement error. J. Mark.

Res. 1981, 18, 186–192. [CrossRef]
66. Bacon, D.R.; Sauer, P.L.; Young, M. Composite reliability in structural equations modeling. Educat. Psychol. Meas. 1995,

55, 394–406. [CrossRef]
67. Valentini, F.; Damasio, B.F. Average variance extracted and composite reliability: Reliability coefficients. Psychol. Theory Pesqui.

2016, 32.
68. Lee, H.S.; Lim, J.H. AMOS 20.0 [Structural Equation Modeling With AMOS 20.0]; JypHyunJae Publishing Co.: Seoul, Republic of

Korea, 2013.
69. Koufteros, X.A. Testing a model of pull production: A paradigm for manufacturing research using structural equation modeling.

J. Oper. Manag. 1999, 17, 467–488. [CrossRef]
70. Little, T.D. Mean and covariance structures (MACS) analyses of cross-cultural data: Practical and theoretical issues. Multivar.

Behav. Res. 1997, 32, 53–76. [CrossRef] [PubMed]
71. Bjerke, T.; And, C.T.; Kleiven, J. Outdoor recreation interests and environmental attitudes in Norway. Manag. Leis. 2006,

11, 116–128. [CrossRef]
72. Lee, E.; Park, N.K.; Han, J.H. Gender difference in environmental attitude and behaviors in adoption of energy-efficient lighting

at home. J. Sustain. Dev. 2013, 6, 36. [CrossRef]
73. Milfont, T.L.; Sibley, C.G. Empathic and social dominance orientations help explain gender differences in environmentalism: A

one-year Bayesian mediation analysis. Personal. Indiv. Diff. 2016, 90, 85–88. [CrossRef]
74. Arnocky, S.; Stroink, M. Gender differences in environmentalism: The mediating role of emotional empathy. Curr. Res. Soc.

Psychol. 2010, 16, 9.
75. Vandenberg, R.J.; Lance, C.E. A review and synthesis of the measurement invariance literature: Suggestions, practices, and

recommendations for organizational research. Organ. Res. Meth. 2000, 3, 4–70. [CrossRef]
76. Thompson, S.C.G.; Barton, M.A. Ecocentric and anthropocentric attitudes toward the environment. J. Environ. Psychol. 1994,

14, 149–157. [CrossRef]
77. Hofstede, G.; Hofstede, G.J.; Minkov, M. Cultures and Organizations: Software of the Mind; McGraw-Hill: New York, NJ, USA, 2010.
78. Triandis, H.C. Individualism-collectivism and personality. J. Person. 2001, 69, 907–924. [CrossRef]
79. Innocenti, M. Ecoansia: I Cambiamenti Climatici tra Attivismo e Paura; Edizioni Centro Studi Erickson: Trent, Italy, 2022.
80. Dodds, J. The psychology of climate anxiety. BJPsych Bull. 2021, 45, 222–226. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.joclim.2022.100140
https://doi.org/10.1111/j.1540-4560.1994.tb02420.x
https://doi.org/10.1007/BF02296192
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.1207/s15327906mbr2502_4
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1177/0049124104268644
https://doi.org/10.1177/0049124192021002005
https://doi.org/10.1177/002224378101800313
https://doi.org/10.1177/0013164495055003003
https://doi.org/10.1016/S0272-6963(99)00002-9
https://doi.org/10.1207/s15327906mbr3201_3
https://www.ncbi.nlm.nih.gov/pubmed/26751106
https://doi.org/10.1080/13606710500520197
https://doi.org/10.5539/jsd.v6n9p36
https://doi.org/10.1016/j.paid.2015.10.044
https://doi.org/10.1177/109442810031002
https://doi.org/10.1016/S0272-4944(05)80168-9
https://doi.org/10.1111/1467-6494.696169
https://doi.org/10.1192/bjb.2021.18
https://www.ncbi.nlm.nih.gov/pubmed/34006345

	Introduction 
	Measurement of Environmental Concerns 
	Aim of the Study 

	Study 1. Cultural Adaptation of ECs and Exploratory Factor Analysis 
	Cultural Adaptation of ECs 
	Participants and Procedure 
	Measure 
	Data Analysis 
	Results 

	Study 2. Confirmatory Factor Analysis, Concurrent and Predictive Validity 
	Participants and procedure 
	Measures 
	Data Analysis 
	Results 

	Study 3. Gender Invariance 
	Participants and Procedure 
	Measures 
	Data Analysis 
	Results 

	Discussion 
	Conclusions and Limitations 
	Practical Implications and Directions for Future Studies 
	Appendix A
	References

