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Abstract: Promoting sustainable commuting represents a valuable contribution to tackle the climate
crisis, and organizations could act as frontrunners in this regard. Accordingly, conceptualizing
and measuring how organizational environments contribute to sustainable commuting has become
relevant. This study aims to conceptualize and operationalize the construct of Organizational Climate
for Sustainable Commuting (OCSC) and validate the OCSC scale in the Italian language. Data were
gathered in an Italian university from 8542 participants. The validation was based on EFA and CFA,
reliability, and aggregation indices analyses. To validate the scale, convergent, discriminant, internal
construct, and criterion validities were assessed. Results confirmed a unidimensional structure
of the tool, satisfactory reliability, justified aggregation, and provided evidence for validity. The
proposed concept and scale offer a new perspective and measurement tool to be used when promoting
sustainable commuting in the workplace is the objective.

Keywords: organizational climate; sustainable commuting; scale validation; travel behaviors

1. Introduction

Climate change is the “greatest challenge of the 21st century, threatening all aspects
of the society in which we live, and the continuing delay in addressing the scale of the
challenge increases the risks to human lives and health” [1] (p. 8). Climate change is
estimated to cause roughly 250,000 more deaths between 2030 and 2050. It is expected
to make extreme weather events more intense and frequent, and consequently, force the
relocation of more than half of the world’s population that lives within 60 km of the seaside
because of the rising sea levels [2]. Due to the urgency of the topic, already in 2008, the
American Psychological Association decided to set up a task force to identify solutions
for tackling the primary sources of climate change from a psychological standpoint; both
policies and research lines were suggested [3]. The leading cause is represented by the
various human activities that produce greenhouse gasses [2], among which transportation
and commuting travels, to or from work, and education places, play a relevant role [4,5]. In
addition, transportation and commuting travel contribute to air pollution, as approximately
25% of air pollution in cities derives from traffic [1]. Empirical evidence about the impact of
commuting on air quality is also provided by Bao and Zhang [6] and Lian and colleagues [7].
Indeed, in their studies focused on measuring the impact of COVID-19 lockdown imposed
by the Chinese government on some of China’s provinces, they found that the implemented
travel restrictions consistently improved air quality in terms of SO2, PM2.5, PM10, NO2,
and CO. The World Health Organization [2] strongly supports the design of interventions
and the creation of tools supporting the reduction of greenhouse gases by promoting more
sustainable travel behaviors and highly recommends the involvement of organizations
and institutions in this process. This has been specially recommended when ascertaining
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that the actions that are taken so far for combating climate change (i.e., U.N. Sustainable
Development Goal n. 13) have shown moderate effects [8].

Work and organizational psychologists have started to offer their knowledge and
methodological rigor to organizations’ sustainability initiatives and approaches to enhance
employee pro-environmental behaviors (PEB). Indeed, beyond relying on individual-level
theory or models [9], such as the Theory of Planned Behavior [10], the Norm Activation
Model [11], or the Comprehensive Action Determination Model (CADM; [12]), also organi-
zational level variables have been gradually started to be considered for explaining and
changing these behaviors. More precisely, in 2012, Norton and colleagues [13] began to
point out the relevance of conceptualizing specific organizational climates aimed at promot-
ing pro-environmental behaviors and afterward proposed the first operationalization of
it [14]. Also, Magill and colleagues [15] worked in such a direction by conceptualizing and
operationalizing the organizational climate for climate sustainability (C4C) and highlight-
ing the critical role that work environments, and not only individual characteristics, play
in shaping pro-environmental behaviors. More concretely, it was found that changes in
employee PEB may stem from having an adequate organizational context and not only by
being strongly motivated and interested in environmental causes. Despite these essential
theoretical and practical developments, some relevant aspects and literature gaps still
need to be tackled and covered. First, research needs to define the appropriate focus of
organizational climate referred to sustainability. Norton and colleagues [13] pointed out the
usefulness of considering specific sustainability outcomes, as water/energy consumption
or waste recycling, rather than the extremely comprehensive concept of sustainability. Oth-
erwise, research on sustainability would be in danger of remaining meaningless. Indeed,
tackling one of the many facets that compose this encompassing concept would allow direct
assessments and targeted interventions. Second, in addition to the lack of measurements
that Ones and Dilchert [16] already pointed out, the scientific literature is still missing
validated scales measuring an organizational climate focused on sustainability. Finally,
although Magill and colleagues [15] and Norton and colleagues [14] have already tested
the usefulness of the organizational climate in pro-environmental behaviors, it is worth
pointing out that such studies were conducted considering organizational climate at its
individual level (i.e., psychological climate). Hence, an understanding of such variables at
an organizational level is still missing.

As a consequence, it is relevant to provide researchers and practitioners with a helpful
tool to investigate and shape sustainable commuting behaviors by considering how organi-
zations foster environments that will facilitate such behaviors. Therefore, the purpose of
the present research work is to provide the scientific community and practitioners with
the novel construct of organizational climate for sustainable commuting (OCSC) and an
instrument for its measurement with good psychometric properties. With this paper, we
aim to test the validity and reliability of the OCSC scale in the Italian language. The OCSC
is formulated as a multilevel construct that encompasses both individual- and group-level
perceptions of the organizational environment. Thus, during the validation process, the
justification of the aggregation of individual scores to unit scores is considered. Convergent
and discriminant validities are conducted by checking the distinctiveness of individual-
level OCSC with sustainability-related constructs (i.e., perceived behavioral control and
personal norms). Similarly, the criterion validity of the OCSC scale is tested with perceived
behavioral control and personal norms, based on the theoretical rationale that workplace
contexts influence the individual perceptions about what is adequate and expected and
her/his decisional latitude to behave in this sense.

1.1. A Definition and Operationalisation

Norton and colleagues [13] first stated the relevance and need for considering orga-
nizational climates within models and theories explaining pro-environmental behaviors.
Research in work and organizational psychology on other strategic organizational climates
has demonstrated that these climates can have a strong influence on employee attitudes and
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behaviors as well as specific organizational outcomes (e.g., [17–19]). Accordingly, Kuenzi
and Schminke [18] pointed out the relevant mediating role that facet-specific climates can
play between organizational and personal inputs and organizational and individual facet-
specific outcomes. Furthermore, as highlighted by Magill and colleagues [15], an additional
reason supporting the usefulness of considering organizational climates in association with
sustainability-related matters is that they are often perceived as too big and complex for
human cognition [20]. Moreover, people do not necessarily behave rationally [21], and
one’s ability to respond with innovation to huge and paradoxical social issues, as is the
case of climate change, is limited [22]. Hence, promoting organizational environments that
encourage and remind sustainable ways of behaving could be particularly useful and prac-
tical [23]. Accordingly, and as mentioned previously, Norton and colleagues [14], Magill
and colleagues [15], and Fatoki [24] have provided evidence of how climates referred to
sustainability play a relevant role in shaping pro-environmental behaviors.

Sustainability is a comprehensive concept, defined as “the development that meets
the needs of the present without compromising the ability of future generations to meet
their own needs” [25] (p. 41). On the one hand, such comprehensiveness can be fruitful
in conceptual and theoretical terms, but on the other hand, it may not ensure practical
application. Assessing how much organizations are perceived as performing and acting
sustainably in general terms may lead to spurious results unless a specific facet of sustain-
ability is pointed out. Indeed, when a specific sustainable aspect is not considered (e.g.,
energy consumption, recycling, commuting), employees may gauge the general sense of
sustainability by referring to different facets, thus failing to capture a consistent description
of the organizational environment. It might indeed be the case that, for example, a specific
organization promotes sustainability in terms of waste recycling, but it is not proactive in
terms of energy consumption.

When it comes to sustainability, specifying a facet of reference may then be particularly
useful in practical terms. In the present case, commuting has been taken as a reference
since, as mentioned previously, it represents a relevant facet to consider when tackling
climate change. Moreover, according to the Cambridge University Press’s dictionary [26],
commuting is defined as “the activity of traveling regularly between work and home”;
thus, it can, by definition, be regarded as a behavior related to the workplace. Beyond
this definitional standpoint, employers are increasingly interested in finding solutions
for appropriately shaping commuting behaviors [27]. They claim that it would help
organizations to meet their sustainability and capacity goal of reducing congestion [27].
Hence, despite not being included in the taxonomy by Ones and Dilchert [16] or the
suggestions by Norton and colleagues [13], commuting behaviors should also be included
in practical terms among their list of workplace aspects relevant to the promotion of
sustainability and the tackling of climate change.

Focusing on the specific facet of sustainable commuting led to the conceptualization
of its relevant organizational climate as a climate for something [28], hence considering it as
a focused climate instead of a molar one [29]. More precisely, Schneider’s [30] bandwidth
argument, namely the necessity to link the concept of organizational climate to a specific
aspect of an organization, has been embraced since it is beneficial in terms of predictive
validity [28]. Accordingly, the OCSC can then be more precisely categorized as a focused
strategic climate as opposed to a focused process climate, since it is more directly related to
organizational outcomes, rather than to the internal processes that support the achievement
of outcomes [29].

In light of all this, the OCSC is then conceptualized as the connection between personal
and organizational inputs and outcomes when referring to the specific facet of sustainable
commuting. Thus, based on the general definition of organizational climate provided by
Schneider and Barbera [28], the organizational climate for sustainable commuting is here
defined as:
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Definition 1. The shared perceptions and the meaning attached to the policies, practices, and
procedures for sustainable commuting that people belonging to the same organization experience and
are reflected on the extent to which sustainable commuting behaviors are being rewarded, facilitated,
supported, and expected.

After defining OCSC, a review of the literature was conducted to identify validated
scales or items for the operationalization of the construct. Scopus and Web-of-Science
research platforms were consulted using different combinations of keywords, such as orga-
nizational climate, commuting, sustainability, green climate, environmental sustainability,
and work climate. As for climate scales, no validated ones referring to either commuting
or other specific facets of sustainability were found, except for the organizational climate
of sustainability scale, by Arnaud and colleagues [31]. The scale measures the shared
perceptions of sustainability in general with proper psychometric characteristics. Due
to such paucity, also other adequately validated organizational climate scales, although
not directly related to sustainability, were considered. As an example, the safety climate
scale by Zohar and Luria [32] was regarded as an informative and solid starting point,
because of its frequently confirmed and robust psychometric properties. As for climate
items, although not directly referring to sustainable commuting, those referring to green
organizational climate in hotel industries [33], to sustainability at universities [34], and to
green work climate within organizations were considered [14].

Based on the literature overview, a pool of ten items was identified and shaped into
the commuting framework. Such items were worded by implementing the referent-shift
consensus composition model [35]. Indeed, LeBreton and Senter [36] pointed out that using
such typology of composition models yields improved consensus since it refers to the level
to which individual responses will be aggregated. Similarly, Wallace and colleagues [37]
highlighted its usefulness, especially when examining performance-related outcomes with
the relevant policies, practices, and procedures. In practical terms, items were worded as
follows: “My organization provides information about sustainable modes of transport”
(i.e., referent-shift) rather than “My organization provides me with information about
sustainable modes of transport” (i.e., no referent-shift). As to the response scale, a five-
point Likert scale (1 = “Completely Disagree” and 5 = “Completely Agree”) was used for
rating people’s perceptions of the OCSC. This type of response scale was used for two main
reasons: 1. To give the possibility to the respondents to express a neutral perception; 2. To
consider the OCSC construct as a continuous variable during its validation. Subsequently,
the items were analyzed by a panel of five experts with relevant experience and competence
in the climate variable and, specifically, in designing and validating focused climate scales.
This process yielded the final retainment of six items with ensured content validity (see
Table 1). Indeed, the involvement of experts in such processes has been pointed out to be a
best practice for ensuring this type of validity [38]. Finally, the validation of the scale was
performed through the study that follows, which focuses on the validation of the scale in
the Italian language.

Table 1. The Items of the Organizational Climate for Sustainable Commuting Scale.

Item Italian Worded Items English Worded Items

Con riferimento al mio viaggio da pendolare,
la mia università . . .

With reference to my commuting trip,
my university . . .

OCSC1 . . . monitora regolarmente l’utilizzo di
modalità di trasporto sostenibili

. . . regularly monitors the use of
sustainable modes of transport

OCSC2 . . . incoraggia l’utilizzo di modalità di
trasporto sostenibili

. . . spurs the use of sustainable modes of
transport

OCSC3
. . . investe (es. sconti, agevolazioni,

offerte) nella promozione dell’utilizzo di
modalità di trasporto sostenibili

. . . invests (e.g., discounts, reliefs, offers)
in the promotion of the use of sustainable

modes of transport
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Table 1. Cont.

Item Italian Worded Items English Worded Items

OCSC4
. . . raccoglie le proposte di studenti e/o
del personale per aumentare l’utilizzo
delle modalità di trasporto sostenibili

. . . collects the proposals of students
and/or staff members in order to increase
the use of sustainable modes of transport

OCSC5
. . . fornisce adeguate informazioni
riguardo le modalità di trasporto

sostenibili

. . . provides adequate information about
sustainable modes of transport

OCSC6

. . . organizza regolarmente eventi volti
ad aumentare la consapevolezza circa

l’utilizzo di modalità di trasporto
sostenibili

. . . regularly organizes events aiming at
increasing the awareness of the use of

sustainable modes of transport

1.2. OCSC, Personal Norms of Sustainability, and Perceived Behavioral Control

It is not a novelty that the organizational context that a person experiences on a daily
basis influences her/his personal norms [39,40], namely the “feelings of moral obligation”
towards specific matters [11]. Indeed, spending a good amount of time in a context with
specific rules and practices does necessarily shape the way a person feels about specific
matters. In light of this and considering that focused organizational climates are, by
definition, constructs that grasp an organizational context in relation to a specific matter, it
can then be hypothesized that organizational climate(s) influence the norms a person has.
Such a rationale has also found empirical support; Ifinedo [41] showed, through a study on
a sample of 176 professionals working in the IT filed in Canada, that the organizational
climate for security positively influenced the personal norms that employees had in this
regard. For the provision of concurrent criterion validity, it is then hypothesized that:

Hypothesis 1. OCSC positively and directly relates to personal norms of sustainability, so that
increased levels of OCSC relate to increased levels of personal norms.

Perceived behavioural control has been defined as “the amount of control a person
subjectively experiences over her/his behaviour in a given situation and the ease of per-
forming different behavioural alternatives” [42]. Considering the context of sustainable
commuting, if this definition is put in relation with the above-reported one of OCSC, it is
legitimate to hypothesize that such an organizational climate might positively relate to the
perceived control that a person has in enacting sustainable commuting behaviours. Indeed,
if, for example, it is considered an organizational context in which it is taken care of the
practices and procedures related to sustainable commuting and in which such commuting
behaviours are also rewarded or supported, it might then be imagined that the people
that experience such a work environment might feel facilitated (i.e., perceived behavioural
control) in enacting such behaviours. For the provision of the concurrent criterion validity,
it is then also hypothesized that:

Hypothesis 2. OCSC positively and directly relates to perceived behavioural control, so that
increased levels of OCSC relate to increased levels of perceived behavioural control.

2. Method
2.1. Participants

The sample was composed of 8542 participants. All of them were members of an Italian
university. The average age was 26.9, with an SD of 11.86, ranging from a minimum of
17 to a maximum of 77 years. As for gender, 59.7% of the participants identified themselves
as female, 37.2% as male, 2.4% of the participants did not identify themselves with any
provided option, and 0.7% did not want to express themselves. As for the academic
status, 76.8% of the participants were undergraduate, graduate, and doctoral students,
3.8% academic collaborators (e.g., linguistic experts, professionals with occasional contract),
7.7% teaching staff, and the remaining 11.7% were staff members. Participants belonged to
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44 different departments with an average size of 159.72 members, ranging from a minimum
of 27 to a maximum of 367 people.

The sample was randomly split so as to use one half of it for conducting an exploratory
factor analysis (EFA) and the second half for a confirmatory factor (CFA) and further
internal consistency and validity analyses [43]. The first sub-sample was composed of
4236 university members, while the second sub-sample was composed of 4306 university
members. Finally, aggregation analyses were conducted on the original whole sample so
as to ensure a complete representation within each considered department.

2.2. Procedure

Data were collected following the approval obtained from the Ethical Committee of
the aforementioned Italian institution. The online survey was sent out in January 2019 to
the entire academic community. Additionally, also two email reminders were sent: two
weeks from the launching date and one week before the closure of the survey. An online
link was published on the mobility webpage of the Italian academic institution, where the
participants could acquire information about the purposes of the research, data protection,
and privacy issue management. The survey remained active for 31 days and was closed on
the 9th of February, 2019.

2.3. Measures

Organizational climate for sustainable commuting was measured with the items
reported in Table 1. The responses were collected through a 5-point Likert scale ranging
from 1 (i.e., completely disagree) to 5 (i.e., completely agree). Cronbach’s α was found to
be 0.88, suggesting an adequate internal consistency [44,45].

Personal norms of sustainability, defined as feelings of moral obligation [11] towards
sustainability-related matters, were measured employing a single-item scale [12]. The item
was worded as follows, “When I have to select which means of transport to take, I always
try to use a sustainable mode of transport”. The responses were collected through a 5-point
Likert scale ranging from 1 (i.e., completely disagree) to 5 (i.e., completely agree).

Perceived behavioral control is defined as a person’s experience of having total control
of a situation or being, at least partly, controlled by other people or situational conditions.
It was measured using a three-item scale based on Klöckner and Blöbaum [12]. The items
were worded as follows: 1. “The circumstances oblige me to use the car for my continuous
transfers”; 2. “It would be very difficult for me if I had to manage all my transfers by using
only means of transport alternative to the car”; 3. “Reducing the use of the car depends
completely on me”. As for the response scale, a 5-point Likert scale ranging from 1 (i.e.,
completely disagree) to 5 (i.e., completely agree) was used. Cronbach’s α was found to be
0.77, suggesting an adequate internal consistency [44,45].

2.4. Analyses

First, the dataset was checked to identify missing data. Missing data amounted to
1.34%, which is less than the limit of 5% for which data imputation is required [46].

Using IBM SPSS software, an EFA was conducted on one half of the sample considering
the revised and updated suggestions by Lloret and colleagues [47]. After checking the
normality assumption, Maximum Likelihood was used as the extraction method, since it
provides the standard error and significance tests of the estimated parameters. No rotation
method was specified since the items were expected to load on one single factor. The cut-off
point for assigning an item to a factor was set to a minimum factor loading of 0.40 [48].
The number of factors to retain was decided by performing parallel analysis [47] by using
FACTOR [49]. The parallel analysis was based on minimum rank factor analysis [50] and
on an estimation of 1000 random data matrices values that correspond to the 95th percentile
of the distribution of random data eigenvalues. The random values were then compared
with derived eigenvalues to determine whether the parallel analyses supported the number
of factors identified in the EFA.
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Once the factorial structure was determined through the EFA, it was tested in the sec-
ond half of the sample by running a CFA. This analysis was conducted using the statistical
software Mplus [51]. Maximum Likelihood estimation was implemented since data had
a normal distribution. The model fit was assessed using several empirically supported
indices so as to achieve a comprehensive evaluation of model fit: The comparative fit index
(CFI), the Tucker-Lewis index (TLI), the root mean square error of approximation (RMSEA),
and the standardized root mean square residual (SRMR). For the CFI and TLI, values above
0.90 are traditionally considered a reasonable model fit, whereas stringent recommenda-
tions suggest values close to 0.95 [52]. For the RMSEA and the SRMR, values below 0.08
are traditionally considered a reasonable model fit, whereas stringent recommendations
suggest values close to 0.06 [52].

In order to evaluate the internal consistency, different reliability indices were estimated:
Cronbach’s alpha coefficient (α), Composite Reliability Value (rho), Coefficient H, and
Omega Total. For the Cronbach’s alpha coefficient, values above 0.70 are usually considered
as sufficient [44]. For the Composite Reliability Value (Rho), values of 0.70 or greater
indicate acceptable reliability [53]. Similarly, for Omega Total and Coefficient H, the
commonly used cut-off point of 0.70 was considered [54]. However, no studies are present
in the scientific literature that explicitly support such a cut-off point.

Since the scale was intended to also measure a unit-level construct (i.e., OCSC at a
unit level), additional tests were conducted to assess aggregation. Aggregation allows to
assess that each member’s score was similar enough to those within their unit and that
each member’s score was significantly different to those among the other considered units.
In doing so, the average deviation index (ADI) [55] and the rWG(J) [56] were computed
and analyzed for the OCSC scale so as to ensure within-unit agreement. Since the Likert
response scale to each OCSC item was composed of 5 points, the cut-off value for the
ADI is 0.83, more precisely the ADI must be smaller than 0.83 to indicate acceptable
agreement [57]. On the other hand, rWG(J), values above 0.70 are considered to provide
evidence of agreement [58]. As suggested by the scientific literature, we also computed the
intraclass correlation coefficients [59]. ICC(1) was considered for evaluating the level of
consistency of responses among unit members, while ICC(2) was considered for estimating
the reliability of the unit means [60]. As suggested by Bliese and colleagues [61], item-
level ICC(1)s were also computed and reported since they were pointed out as providing
valuable and unique information about between-group variability. The commonly observed
cut-off values for ICC(1) typically range between 0.05 and 0.20 [60], although LeBreton
and Senter [36] have suggested that an ICC(1) of 0.05 represents a small-to-medium effect.
Bliese [60] also suggests that values of ICC(2) above 0.70 should be considered acceptable.
Finally, also a one-way analysis of variance (ANOVA) was carried out to determine whether
there was statistically significant difference in between-units discrimination in sustainable
commuting units. All aggregation analyses were conducted with the statistical software R
(version 3.6.3) [62] by using the R package “multilevel” in its version 2.6 [63].

In order to assess the convergent validity of the OCSC scale, an average variance
extracted (AVE) analysis was conducted, and the output was benchmarked against the
cut-off point of 0.50 [64]. As for testing discriminant validity, a bivariate correlation analysis
was first carried out since it is widely accepted that factor discrimination can be established
when inter-factor correlations are below 0.85 [65]. Precisely, it was checked whether the
correlations between OCSC and perceived behavioral control had a correlation index below
0.85. Secondly, a CFA was run using individual scores (n = 4268) to show the distinctiveness
of OCSC when compared with other types of sustainable-related psychological constructs
(i.e., perceived behavioral control). A single factor model was compared to an alternative
two-factor solution model in which the items of the two corresponding scales were loaded.
Maximum Likelihood was considered as an estimation method since data were continuous
and normally distributed. Regarding the practical fit indices based on modelling rationale,
two criteria were used to compare the alternative models. First, if the difference between
the NNFI values or between the TLI values of the competing models is less than 0.01, it is
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considered practically inconsequential [66,67]. Second, support for a more parsimonious
model can be claimed when the RMSEA increases by less than 0.015 [68]. Both CFAs
were run using individual-level scores due to the sample size, since it affects the stability
of the parameter estimates. Different studies [69,70] have pointed out that using small
sample sizes implies a considerable risk of misspecification of the model. Although the
recommended “cut-off value” varies widely, scholars appear to agree that a sample size
of at least 200 cases is recommended to evaluate the factorial structure of a test [47,71,72].
For this reason, carrying out the CFA at the departmental level (n = 44) was not possible in
the present study. For testing the internal construct validity of the OCSC scale, Bayesian
factors were considered. More precisely, as suggested by Kass [73], the BIC and AIC
indices of different factorial models were compared. The indices describing the expected
single-factor model of the OCSC scale were compared with the indices of some bi-factorial
models of the OCSC scale obtained by randomly assigning the items to two different factors.
Such analysis considered only models up to two dimensions within the OCSC scale, since
considering more dimensions would have led to attribution of fewer than 3 items to each
dimension, thus a number of items that is lower than what is suggested in the literature [47].
Finally, the criterion validity, more precisely concurrent validity, of the OCSC scale was
tested with other sustainable-related constructs. Concretely, the incremental validity of the
scale was tested by checking if OCSC added more explained variance to personal norms of
sustainability after controlling for perceived behavioral control. With this purpose, two
hierarchical regression analyses were run, both at an individual and departmental level.

3. Results

Data were subjected to factor analysis using Principal Axis Factoring without the
selection of any rotation method. All KMO values for the individual items were greater
than 0.85, thus well above 0.50, and the Kaiser–Meyer–Olkin measure (KMO) was 0.88,
indicating the data were sufficient for EFA. The Bartlett’s test of sphericity χ2(15) = 11,345.63,
p < 0.001 showed patterned relationships between the items. Using an eigenvalue cut-off
of 1.0, there was one factor that explained a total variance of 61.36%. Table 2 shows the
unrotated factor loadings using a significant factor criterion of 0.40. As for the parallel
analysis, the KMO was 0.88, the Bartlett’s test of sphericity χ2(15) = 11,324.40, p < 0.001,
and it advised the retention of one single factor. Accordingly, the Organizational Climate
for Sustainable Commuting Scale was found to be mono-factorial.

Table 2. Factor Loadings (EFA).

Items Factor Loadings 1

OCSC 1 0.71
OCSC 2 0.67
OCSC 3 0.70
OCSC 4 0.74
OCSC 5 0.82
OCSC 6 0.75

1 1 factor extracted, 4 iterations required.

The CFA tested a single-factor model. This model demonstrated good fit (i.e.,
CFI = 0.99, TLI = 0.97, RMSEA = 0.07, SRMR = 0.019) after correlating the errors of items
OCSC3 with OCSC2 and OCSC4 with OCSC3, as suggested by modification indexes.
As reported in Table 3, the standardized factor loadings ranged from 0.65 to 0.84 and
were statistically significant (i.e., p < 0.001). Based on these findings, the single-factor
model of the OCSC Scale in its Italian version was accepted.

The descriptive statistics of the six OCSC items (i.e., mean, standard deviation, skew-
ness, and kurtosis) can be found in Table 4. With respect to internal consistency, Cron-
bach’s alpha coefficient, Composite Reliability Value, and Omega Total of the OCSC scale
amounted to 0.88, while Coefficient H amounted to 0.89. According to such coefficients,
evidence of satisfactory reliability was provided.
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Table 3. Factor Loadings (CFA).

Items Factor Loadings Sig.

OCSC 1 0.71 p < 0.001
OCSC 2 0.67 p < 0.001
OCSC 3 0.70 p < 0.001
OCSC 4 0.74 p < 0.001
OCSC 5 0.82 p < 0.001
OCSC 6 0.75 p < 0.001

Table 4. Descriptive Statistics OCSC Items.

Items Mean S.D. Skewness Kurtosis

OCSC 1 3.01 1.00 −0.18 −0.35
OCSC 2 3.35 0.98 −0.44 0.01
OCSC 3 3.32 1.10 −0.44 −0.38
OCSC 4 3.13 0.94 −0.23 0.02
OCSC 5 2.93 1.02 −0.07 −0.54
OCSC 6 2.75 0.93 0.02 −0.04

The OCSC scale had a mean ADI score below the proposed cut-off of 0.83, with
low variability among the scores (M = 0.77, SD = 0.07), proving the aggregation at a
departmental level to be adequate. The rWG(J) value was 0.86, thus consistently above
the cut-off of 0.70, suggesting there is strong agreement among the members within each
department. The ANOVA value was F(43,6898) = 2.90, p < 0.001, indicating significant
differences among departments’ scores. The ICC(1) for OCSC was 0.01, indicating that the
1.0% of the variance of OCSC was explained by the clustering structure (i.e., department)
of the data. Accordingly, also, the item-level ICC(1)s ranged from 0.01 to 0.02 (see Table 5).
The ICC(2) value for OCSC was 0.66, indicating low inter-rater reliability. However, ICC(1)
values indicated a small effect, suggesting that additional investigations concerning the
viability of aggregating scores within departments should be conducted. Finally, following
LeBreton and Senter [36], inter-rater agreement indices (i.e., ADI and rWG(J)) indicated
strong agreement in the data. In summary, the above indices all together provided a
reasonable justification for data aggregation.

Table 5. Item-Level ICC(1)s.

Item OCSC1 OCSC2 OCSC3 OCSC4 OCSC5 OCSC6

ICC(1) 0.01 0.01 0.02 0.01 0.01 0.01

The average proportion of item variance extracted (AVE) by the corresponding factor
was 0.55, thus higher than 0.50, providing evidence for convergent validity. As for testing
discriminant validity, the correlation between OCSC and perceived behavioral control
amounted to r = 0.10 (p < 0.01), thus below the cut-off point of 0.85, supporting factor
discrimination. In addition, the comparison of the goodness of fit indices of the above
described two different models provided evidence for discriminant validity. Indeed, as
reported in Table 6, the one-factor model indicated poor fit, while the two-factor model
provided evidence for a satisfactory fit if the abovementioned cut-offs points are consid-
ered. The differences between the two models were substantial (i.e., ∆RMSEA = 0.040,
∆CFI = 0.090, ∆TLI = 0.093). With regard to internal construct validity, as reported in
Table 7, the comparison of the Bayesian factors between the mono- and bi-factorial models
provided evidence for the first one. Indeed, the BIC, AIC, and the Adjusted BIC indices
were consistently higher for the single factor rather than for the bi-factorial solution, sug-
gesting that considering the OCSC scale as being composed of one dimension is adequate.
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Table 6. Results of the Confirmatory Factor Analyses.

Model AIC BIC Adj. BIC RMSEA CFI TLI SRMR

1 Factor 153,842.77 154,014.46 153,928.67 0.20 0.72 0.63 0.11
2 Factors 149,880.39 150,058.44 149,969.46 0.07 0.96 0.95 0.03

Table 7. AIC and BIC Indices.

Model AIC BIC Adj. BIC

1 Factor 59,472.07 59,586.54 59,529.34
2 Factors 59,123.28 59,244.10 59,183.72
2 Factors 59,431.29 59,552.11 59,491.73
2 Factors 59,366.00 59,486.82 59,426.45
2 Factors 59,457.64 59,578.46 59,518.08

Hierarchical regression analyses were conducted for assessing concurrent validity at
the departmental level (see Table 8). The results indicated that the percentage of explained
variance that OCSC added to personal norms of sustainability after controlling for perceived
behavioral control was statistically significant (∆R2 = 0.003, p < 0.001). The same occurred
when the hierarchical regression analysis was carried out at the individual level (see
Table 9). Results indicated that the percentage of explained variance added to personal
norms of sustainability, after controlling for perceived behavioral control, was statistically
significant (∆R2 = 0.02, p < 0.001). In light of these results, it can then be stated that
hypotheses H1 and H2 were empirically supported.

Table 8. Hierarchical Regression Analysis for Concurrent Validity (Departmental Level).

Predictor
Step 1 Step 2

β R2 β ∆R2

PNS (DV) 0.08 *** 0.003 ***
PBC 0.28 *** 0.27 ***

OCSC 0.50 ***
Note. PNS = Personal Norms of Sustainability; DV = Dependent Variable; PBC = Perceived Behavioral Control;
OCSC = Organizational Climate for Sustainable Commuting; *** p < 0.001

Table 9. Hierarchical Regression Analysis for Concurrent Validity (Individual Level).

Predictor
Step 1 Step 2

β R2 β ∆R2

PNS (DV) 0.08 *** 0.02 ***
PBC 0.28 *** 0.27 ***

OCSC 0.13 ***
Note. PNS = Personal Norms of Sustainability; DV = Dependent Variable; PBC = Perceived Behavioral Control;
OCSC = Organizational Climate for Sustainable Commuting; *** p < 0.001

4. Discussion

The present study was set out to conceptualize and validate the new construct of
Organizational Climate for Sustainable Commuting (OCSC) and an instrument for its
measurement with robust psychometric properties. Indeed, the relevant scientific literature
is missing validation studies aimed at conceptualizing and making available new constructs
for promoting more sustainable commuting behaviors. Thus, this paper contributes to the
current literature by providing evidence of rigorous psychometric properties of the OCSC
scale. In doing so, evidence of internal structure validity, reliability of the scores, convergent
and discriminant validity with related variables was provided, as well as incremental
validity through the association with perceived behavioral control. Finally, in line with the
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definition of climate as socially shared perceptions of the organizational environment [74]
(p. 322), it also provided evidence of within- and between-department agreement of the
OCSC scores, so as to confirm that the organizational climate for sustainable commuting is
a social construct that operates within the actions and interactions of the departments/units
of an organization.

5. Conclusions

It is an evidence-based fact that focused climates play a relevant role in shaping
their corresponding behaviors [75–79]. Identifying the triggers of pro-environmental
behaviors has become an increasingly important topic due to the climate crisis that the
world population is and is going to face in the near future [2]. Hence, in addition to
individual-level triggers, in the field of sustainability it has become a trend to explore also
organizational-level variables as factors that shape pro-environmental behaviors [14,15].
Nevertheless, research about this type of higher-level factors remains scarce when the
behavior of commuting is considered, despite the fact that transportation and commuting
travels [4] represent a consistent contributor to the production of greenhouse gasses, thus
climate change [2]. In light of this, the present study has been useful for defining and
operationalizing a new organizational construct; a focused organizational climate. The
scientific literature was consulted to identify previous studies that had as a main scope
the promotion of sustainable commuting or sustainability-related behaviors based on
organizational constructs. Only a few studies were found; thus, the conceptualization and
operationalization of OCSC were also guided by the theoretical guidelines provided by
Schneider and Barbera [28], Chan [35], and Glick [80], while the wording of the items was
also modelled on the safety climate scale by Zohar and Luria [32], which is characterized
by good and consistent psychometric properties. Practically, OCSC by definition values the
importance of grasping the sharedness of perceptions, its items are worded accordingly to
the referent-shift consensus composition model, and its statistical analyses are conducted
at a clear and adequate level of analysis. In addition, it was shown that OCSC can reliably
be aggregated to a department/unit level, providing evidence that such a construct should
be further investigated when it comes to organizational psychology and behavioral change.
Furthermore, it was made clear that organizational-level variables need to be included
in the future theories or theoretical models that aim at explaining the antecedents of
commuting behaviors and that are taken into account for shaping behaviours.

In terms of limitations, despite the valuable contribution of this study, it is important
to note that the validation procedure took place at the departmental level. It was not
possible to include other organizational entities in the study to validate the construct at the
organizational level. However, the scale presents satisfactory indices at the departmental
level. Future studies in which an organizational perspective is adopted to increase the
validity of the scale are encouraged. Furthermore, it is worth pointing out that, if on
one hand the shortness of the OCSC scale may represent relevant advantages in terms of
time-efficiency especially for multidisciplinary studies, on the other hand it may represent
a limitation when the aim is grasping a multifaceted concept of sustainability. It is then
suggested to add to the herein validated scale items that aim to measure the desired
additional facets.

The present validation of the Organizational Climate for Sustainable Commuting
scale has notable practical implications. In line with Ruepert and colleagues [81], the
present study provided additional evidence that organizational-level constructs should
be considered for shaping travel behaviors, thus tackling climate change. As Page and
Nelson [82] pointed out, organizations can act as drivers for the development of healthy
behavior in the workplace (e.g., active commuting on e-bikes), which, in turn, can promote
the well-being of the individual and the organization. In line with this principle, a specific
scale emphasizing the role of organizations in promoting a sustainable mobility climate
could increase awareness of the specific actions to be undertaken; for example, regularly
monitoring the use of sustainable modes of transportation, investing (e.g., discounts, reliefs,
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offers), and collecting inputs to change behaviors. Furthermore, the conceptualization
and operationalization of the herein proposed organizational construct and its relevant
scale, represent a first step towards empowering HR managers with adequate tools for
promoting more sustainable behaviors within the companies they work for. Indeed, it has
been reported in the study by Willamowski and colleagues [23] that the “organization can
and must not force employees to change but rather facilitate behavior change” (p. 3). Using
OCSC as pivotal construct for such interventions may then represent a sound strategy for
spurring and not forcing sustainable commuting behaviors.

Scientists and practitioners might adopt a new construct that can be particularly
beneficial to consider when designing new interventions aimed at promoting sustainable
commuting behaviors. Indeed, developing and implementing actions aimed at promoting
OCSC might accelerate the process of promoting such behaviors. Organizational climate
variables can be considered as constructs that grasp with a good approximation some
specific aspects of the contexts people experience. Consequently, changing the context that
people experience, rather than pointing at their individual idiosyncrasies, might be faster,
hence particularly useful to the cause when the urgency of the climate crisis is considered.
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