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Abstract: The COVID-19 pandemic and climate change issues present evident interdependencies
which justify the spread of connected beliefs. We examine possible changes in individuals’
pro-environmental behavior in light of this pandemic, using the Theory of Planned Behavior
(TPB) framework. A questionnaire survey was submitted to the same sample of individuals, before
and during the pandemic. Our evidence, based on Partial Least Squares Structural Equation Modeling
(PLS-SEM), shows that the COVID-19 pandemic has not led to a weakening in TPB construct
relationships, or in related Pro-Environmental Behavior (PEB). Conversely, through our Partial Least
Squares-Multi-Group Analysis (PLS-MGA), we show that individuals with greater awareness of
interdependencies between the COVID-19 and climate change exhibit both higher Intention and
reinforced Pro-Environmental Behaviors. This finding reveals interesting policy implications in
terms of innovative behavioral drivers that should be employed to steer public support towards
climate-oriented initiatives.

Keywords: Theory of Planned Behavior; COVID-19; Partial Least Squares-Multi-Group Analysis;
climate change emergency; pro-environmental behavior

1. Introduction

For some years now, climate change issues have become increasingly prominent in the international
public debate and in political agendas. As a matter of fact, in the 15th edition of the Global Risk
Report the World Economic Forum placed the Environment in the top 5 risks for the first time in
history. Although climate-panel researchers from the United Nations are 95% sure that the “dominant
cause” of climate change is anthropogenic [1,2], human actions undertaken to address this issue are
still scarce. One tool that has been suggested to counteract climate change relies on changing human
behavior [3–6]. Going back to the 1970s, the idea that climate change issues could be addressed through
the promotion of pro-environmental behaviors, namely through actions aimed at minimizing the
negative human impact on the environment [7], has grown and gained acceptance. The simplest
model proposed for analyzing pro-environmental behavior suggests that educating the public about
environmental problems would lead to environmental awareness and concern, and consequently
to pro-environmental behavior [8]. However, awareness and understanding alone cannot make it
successful unless behavioral mechanisms steer individuals to accept their responsibility towards the
environmental [9]. The fact remains that, since individuals perceive a psychological distance [10–12]
between climate change and their own personal surroundings, this issue will continue to be considered
of secondary importance in comparison to other priorities in people’s daily lives [7]. This aspect
becomes even more evident when pro-environmental behavior is hindered by catastrophic events,
when emergency situations may lead people to review their perceptions of priorities.
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The 2020 COVID-19 pandemic provides a situation that allows us to analyze to what extent
pro-environmental behavioral mechanisms are affected by health emergencies. On the one hand,
some might think that dealing with a worldwide health emergency might detract attention from
the fight against climate change which may no longer be a priority, thus leading to a decline in
pro-environmental behavior. On the other hand, it is possible that COVID-19 could be reinforcing
the idea that as long as we continue to ignore the environment, we will face pandemics and recurring
disasters, thus supporting engagement in pro-environmental behaviors. In line with the latter view,
several studies have found a positive relationship between climate change and the spread of Emerging
Infectious Diseases (EIDs) (e.g., COVID-19, HIV, SARS-COV) [13–15].

The contribution of this paper lies in expanding pro-environmental behavior research in the
context of the Theory of Planned Behavior (TPB) and in light of the COVID-19 pandemic. To this end,
we perform Partial Least Squares Structural Equation Modeling (PLS-SEM) to test possible changes in
the prediction of the Theory of Planned Behavior, by submitting a questionnaire to the same sample of
individuals, before and during the pandemic. This is followed by Partial Least Squares-Multi-Group
Analysis (PLS-MGA) to carry out a group analysis based on individuals’ beliefs about the relationship
between climate change and COVID-19.

To date, few researchers have considered the human behavioral responses to linkages between
climate change and COVID-19 [16]. Ecker et al. [17] (p. 1) conducted an experiment in which they
found that prioritizing the economic crisis triggered by COVID-19 and portraying climate change as
an issue that should take a “back seat”, effectively reduced climate-change concerns and diminished
support for mitigation efforts. Similarly, Urban and Kohlova [18] analyzed the effects of the COVID-19
pandemic on actual choices regarding environmentally friendly delivery options; in their experiment,
they found the effects of the COVID-19 crisis on pro-environmental behaviors to be ambiguous, at best.
Nevertheless, neither of these studies used the Theory of Planned Behavior framework to analyze
changes in eco-friendly behavior as a result of the pandemic.

Our evidence suggests that this health emergency has not led to a weakening in the TPB constructs
and expected traditional relationships remain valid, especially concerning Pro-Environmental Behavior
(PEB). By comparing groups of individuals who worry differently about the COVID-19 pandemic,
we show in individuals with higher concern an increased engagement in issues related to the
environment and thus, a strengthening of TPB constructs. We believe that the health emergency has
shortened the perceived distance between environmental issues and people’s personal microcosm.
These findings, showing COVID-19 beliefs having a positive moderating effect on climate change
issues, bring to light interesting policy implications in terms of the behavioral tools that could enhance
public support in favor of ambitious policies aimed at overcoming the climate change emergency.

2. Theoretical Framework and Research Hypotheses

2.1. Pro-Environmental Behavior

Pro-environmental behavior can be defined as a “behavior that consciously seeks to minimize the
negative impact of one’s actions on the natural and built world” [19] (p. 240).

As is commonly accepted, pro-environmental behavior can be categorized into two broad
dimensions, i.e., private sphere behaviors, on the one hand, and civic actions or environmental activism,
on the other hand [20,21]. In this paper we adhere to the first perspective as it relates to the individual.

Pro-environmental behavior involves a number of different practices, such as recycling, conserving
water, saving electricity, choice and use of transport, and consumption of green products, that can be
grouped into three major categories: reduce, reuse, recycle.

As the awareness of the interdependence between human behavior and the environment has
increased, several studies have endeavored to understand the factors that influence pro-environmental
behavior. Li et al. [22] classified the determinants of pro-environmental behaviors into two main
categories: external variables, such as social norms, cost, and convenience; and individual variables,
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which include demographic and psychological variables. Although early studies mainly used
demographic and external factors to understand the mechanisms of pro-environmental behavior,
later ones found psychological factors to be the most successful in predicting pro-environmental
behaviors [23–25]. In particular, among the psychological variables, the most popular factor is
attitude, namely the extent to which the behavior is assessed as favorable or unfavorable by the
individual [24,26]. However, as Li et al. [22] suggest, there remains an incomplete understanding of
how the pro-environmental behavior mechanisms are set in motion and how psychological variables
interact with one another. On this point, Steg and Vlek [3] suggest that previous studies do not pay
due attention to how contextual factors (such as infrastructures, technical facilities and the availability
of products) and individuals’ habits influence pro-environmental behavior. Moreover, these scholars
propose three lines of research focused on individual motivations to engage in environmental behavior
(i.e., perceived cost and benefits, moral and normative concerns, and affect) that could be integrated into
a coherent framework. Not surprisingly, factors underlying environmental behavior have been studied
from different theoretical perspectives (see [27]) in the field of environmental psychology. Some of the
most widely used theories to explain pro-environmental behavior include: Theory of Reasoned Action,
Theory of Planned Behavior, Schwartz’s Norm Activation Theory [28], and Values-Beliefs-Norms
Theory [29]. However, the Theory of Planned Behavior (TPB) has been used the most extensively
to investigate the complex system of behavioral mechanisms which lead people from intentions
to behaviors.

2.2. Hypothesis onTheory of Planned Behavior and People’s Response to Environmental Issues

The Theory of Planned Behavior, first proposed by Ajzen in 1985 [30], has been widely applied
to investigate the complex relationships between intentions and behaviors. The TPB represents a
conceptual extension of the Theory of Reasoned Action (TRA), previously developed by Ajzen and
Fishbein [31], which is based on the idea that any human behavior is affected by: Attitude which can
be described as “the degree to which a person has a favorable or unfavorable evaluation or appraisal
of the behavior in question” [32] (p. 188) and by the Subjective Norm which in [32] was defined as
“the perceived social pressure to perform or not to perform the behavior” (p. 188). In other terms,
Attitude is a personal factor which refers to a person’s evaluation of the behavior while Subjective
Norm is the perceived opinions of significant others who are close/important to an individual and
who influence their decision-making (e.g., relatives, close friends, co-workers/colleagues, or business
partners). For sake of the readers, when we refer to the TPB constructs, we label these expressions with
initial capital letters.

TPB takes into consideration a further variable able to contribute to predicting the choices that
individuals would be willing to carry out: Perceived Behavioral Control. In fact, while the Theory of
Reasoned Action focuses solely on volitional personal/social factors when explaining an individual’s
Intention formation, the Theory of Planned Behavior also examines the expectation about “the ease
or difficulty in implementing a certain behavior” [32] which is a reflection of people’s beliefs or
“confidence in their ability to perform” a certain action [32] (p. 457), as well as an indication of
the “available resources and opportunities.” The applicability of TRA has been questioned because,
in some cases, it is not enough to predict an individual’s intention/behavior, especially when the
latter might be determined by non-volitional factors (e.g., resources) [30]. Another extension of TRA,
conceptually similar to TPB, is the integrative model (IM) of behavioral prediction, proposed by
Fishbein and Yzer [33]. It incorporates the self-efficacy construct, which refers to one’s perceived
ability to perform behavior in the presence of some barriers, instead of the Perceived Behavioral
Control variable alone. Because of its strong predictive power, TPB has been widely utilized as a model
to predict intentions and behaviors in different areas such as food consumption and health-related
behavior [34]. However, especially in the field of environmental science, TPB is increasingly being
advocated as a key theory for predicting and promoting a variety of Pro-Environmental Behaviors [22].
According to the study in [35] the primary research topics where TPB is applied are: waste management,
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green consumption, climate and environment, saving and conservation, and sustainable transportation.
Previous literature dealing with TPB in the environment discourse has demonstrated that Attitudes,
Subjective Norms, and Perceived Behavioral Control play key roles in shaping the Intention to engage
in Pro-Environmental Behaviors [9] and such mechanisms can be further reinforced by people’s moral
obligation to perform PEB [36]. Moreover, some researchers have proposed an Extended Theory of
Planned Behavior (ETPB), adding other predictors of behaviors to the original TPB model, thereby
improving, in some cases, the predictive power of Intentions [36].

Thus, the first group of hypotheses (H1) is explored to validate well-known TPB constructs,
on our pre- and post-COVID-19 samples. Under the premises of the traditional TPB presented above,
this study hypothesizes that:

Hypothesis 1a (H1.a). There is a positive relationship between individuals’ Attitudes toward climate change
and their Intentions.

Hypothesis 1b (H1.b). Subjective norms are directly and positively associated with individuals’ Intentions.

Hypothesis 1c (H1.c). Perceived Behavioral Control is directly and positively associated with
individuals’ Intentions.

Hypothesis 1d (H1.d). Behavioral Intentions are directly and positively associated with individuals’ PEB.

2.3. Hypothesis on Individuals’ Beliefs about the Relationship between Climate Change and COVID-19

Our aim is to explore possible variations in the predictions of the TPB model due to concern
and worries induced by the pandemic, as shown in Figure 1 which illustrates our research
framework. Because individuals may behave differently depending on their personal perception of the
problem, we hypothesize that those who are more sensitive to possible COVID-19–climate change
interdependencies will increase their level of sustainable climate-related Intentions and take more
environmentally friendly actions. Thus, the second group of hypotheses (H2) aims to test the possible
moderation role of COVID-19 in different groups of individuals, as follows:Sustainability 2020, 12, x FOR PEER REVIEW 5 of 17 
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Hypothesis 2a (H2.a). Individuals who are more sensitive to possible COVID-19–climate change
interdependencies show a greater positive relationship between Attitude and Intentions, compared to those who
are not.

Hypothesis 2b (H2.b). Individuals who are more sensitive to possible COVID-19–climate change
interdependencies show a greater positive relationship between Subjective Norms and Intentions, compared to
those who are not.

Hypothesis 2c (H2.c). Individuals who are more sensitive to possible COVID-19–climate change
interdependencies show a greater positive relationship between Perceived Behavioral Control and Intentions,
compared to those who are not.

Hypothesis 2d (H2.d). Individuals who are more sensitive to possible COVID-19–climate change
interdependencies show a greater direct positive relationship between behavioral Intentions and PEB, compared
to those who are not.

3. Methodology

3.1. Research Instrument and Data Collection

In this paper we perform an empirical validation of the TPB framework on a sample of university
students, as a part of a larger, cross-European research project funded by EIT Climate-KIC in 2019–2020.
University students are important stakeholders in the climate change issue for several reasons: they are
those who will be affected the most by climate change in the future [37,38] and they already have—or
will more easily gain—the technical and specialized knowledge background that is needed to develop
suitable solutions to tackle climate change [39,40].

On this premise, we sampled students enrolled in each year of a three-year Bachelor’s degree
program in Economics. The initial sample of students was composed of n = 1292 individuals, total;
these were broken down into: n = 547 first year students, n = 317 second year students, and n = 428
third year students. In December 2019 a paper version of a TPB questionnaire was submitted to
students physically present and attending lessons; the survey was conducted on-site and 524 responses
were completed and returned to the researchers after classes. During the Italian lockdown period
(March–April 2020) we submitted, via e-mail, to the same students previously surveyed in December,
a post-COVID-19 questionnaire, to which 239 responses were received. It was an expanded version
of the first one and included a set of questions dealing with post-COVID-19 behavioral mechanisms
related to environmental issues. We acknowledge the limitations inherent in comparing the responses
obtained from a paper version (pre-COVID-19) and those from a digital version (post-COVID-19) of
the questionnaire. The students’ degree of involvement and sense of responsibility when taking part
in the online survey appear to be much lower than when the survey was administered physically,
helping to explain the lower number of responses to the post-COVID-19 questionnaire. The fact that
the COVID-19 pandemic was unforeseeable in December 2019 coupled with the lockdown restrictions
of March–April 2020 made these limitations unavoidable.

Both questionnaires are identical and consist of two parts. Section A contains demographic
information about the respondents. Section B includes questions designed to measure Attitudes towards
climate change, Subjective Norms, Perceived Behavioral Control, Intention, and Pro-Environmental
Behavior. The items that measured all latent variables were adopted from Masud et al. [9]. The final
version of the questionnaire is reported in the Appendix (see Table A1). Moreover, the post-COVID-19
questionnaire also includes a Section C which contains questions related specifically to COVID-19 (see
Table A2 in Appendix A). Respondents were asked to express their opinion on some statements provided
by agreeing or disagreeing, based on a 7-point Likert-type scale, with 1 indicating “strongly disagree”
and 7 “strongly agree.” In order to minimize possible response bias, the words “there are no right or
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wrong answers” were emphasized in the covering letter. In completing the questionnaire anonymously,
the voluntary participants were assured that all individual responses would be kept confidential.

By adopting Partial Least Squares Structural Equation Modeling (PLS-SEM) our goal is to verify
whether predictions of behavioral Intention to adopt Pro-Environmental Behavior, suggested by
the TPB model, have remained unchanged after the start of the COVID-19 pandemic. We also aim
to investigate any possible variation with respect to the main intention–behavior mechanisms that
individual COVID-19 experiences and/or beliefs might have produced. To this end, a Partial Least
Squares-Multi-Group Analysis (PLS-MGA) was conducted in order to carry out a group analysis based
on the responses that individuals provided to a set of specific questions related to the COVID-19
pandemic (see Section 4.4).

3.2. Data Analysis (PLS-SEM)

Structural equation modeling (SEM) has grown in popularity across a variety of scientific
disciplines, especially in social science studies, over the last decade [41]. Structural equation modeling
allows the researcher to statistically examine “whether a hypothesized model is consistent with the
data collected to reflect [the] theory” [42] (p. 34). The two major approaches to structural modeling
are the covariance-based SEM (CB-SEM) and variance-based SEM (PLS-SEM) [43,44]. Although both
approaches allow a statistical examination of “the cause–effect relations between latent constructs” [41]
(p. 139), they differ in terms of assumptions, outcomes, and estimation procedures. While the CB-SEM
follows a maximum likelihood (ML) estimation procedure and aims at “reproducing the covariance
matrix [i.e., minimizing the difference between the observed and estimated covariance matrix], without
focusing on explained variance” [41] (p. 139), PLS-SEM uses a regression-based ordinary least squares
(OLS) estimation method with the goal of explaining the latent construct variance by “minimizing
the error terms [and maximizing] the R2 values of the (target) endogenous constructs” [45] (p. 14).
In addition, the PLS-SEM imposes less restrictive requirements and assumptions in terms of large
sample sizes and the normality of the data while conserving robustness in estimations [46]. Since this
study deals with non-normality issues, we consider variance-based PLS-SEM a more suitable and
robust method for investigating possible changes in the pro-environmental behaviors. Following the
suggested two-stage analytical procedures of the PLS-SEM approach, the next section presents both
the results of the measurement model (convergent and discriminant validity of measures) and the
structural model (testing the hypothesized relationship). The Difference-in-difference (DID) model
does not fit well in our case since it is not possible to make any assumptions that would lead us to
believe that some individuals have not been treated (for COVID-19). Moreover, dividing the group
into those who have had COVID-19 symptoms and those who have not would make the sample in the
first group excessively small.

4. Results

4.1. The Socio-Demographic Characteristics of the Respondents

Table 1 summarizes the socio-demographic characteristics of the two samples of students
participating in this survey, before (n = 524) and after (n = 239) manifestation of the pandemic, based on
Section A responses. We ran an independence test to show that the pre- and post-COVID-19 samples
are non-statistically different; this allows us to assume that differences between samples are mainly due
to the pandemic situation. The percentages of male and female respondents are almost equal (50.38%
and 49.62%, respectively, in the pre-COVID sample and 45.62% and 54.39% in the post-COVID sample).
In terms of age, there is a predominance of young people between 18 and 20 years of age, due to
the sampling criteria based on university students attending a 3-year degree program in Economics.
In both samples, the majority of the respondents’ families have completed their secondary education,
approximatively 20% of them have a Bachelor’s or a Master’s degree, and only 10% have completed a
postgraduate specialization. Moreover, the majority of respondents said they were not too optimistic
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about the future. In terms of volunteer activities, fewer than 20% of the respondents were involved.
Most of the respondents (80.91% in the pre-COVID sample and 87.44% in the post-COVID sample) had
not been harmed by climatic events.

Table 1. Sample profiles of the respondents.

Pre-COVID-19 Post-COVID-19

n = 524 n = 239

Item Group Frequency Percentage Frequency Percentage

Gender
Male 264 50.38 109 45.61

Female 260 49.62 130 54.39

Age
19–20 331 63.17 94 39.33
21–23 174 33.2 138 57.74
>24 19 3.63 7 2.93

Family education level

8th Grade 42 8.02 22 9.2
High school

diploma 254 48.47 90 37.66

Bachelor’s degree 68 12.97 39 16.32
Master’s degree 108 20.61 64 26.78

Postgraduate
Degree 52 9.93 24 10.04

Attitude towards the
future

Pessimistic 38 7.25 13 5.44
Not too optimistic 257 49.04 124 51.88

Optimistic 197 37.59 91 38.08
Very optimistic 32 6.12 11 4.6

Performs voluntary
activities

No 439 83.77 194 81.17
Yes 85 16.23 45 18.83

Has suffered damage
from climatic events

No 424 80.91 209 87.44
Yes 100 19.09 30 12.56

4.2. Measurement Model Analysis

Table 2 summarizes the descriptive statistics that include the number of items, as well as the mean,
standard deviation, and correlation matrix of all the latent variables. The mean value for Intention was
relatively lower than all the other variables, especially in the pre-COVID-19 sample. Notably, the mean
values of all the constructs are moderately higher in the post-COVID-19 sample, showing that climate
issues are becoming increasingly relevant. In particular, we find a statistically significant difference
in the means of Attitude and Pro-Environmental Behavior (5% and 10%, respectively) between the
pre-COVID and post-COVID samples. The correlations range from 0.328 (i.e., Pro-Environmental
Behavior and Attitude in the pre-COVID-19 sample) to 0.773 (i.e., Behavioral Intentions and Subjective
Norms in the post-COVID-19 sample). In Table 3 we report the results of the internal consistency
reliability and indicator reliability of the models test [41]. Cronbach’s α is the most widely used
criterion to measure the internal consistency of the indicators measuring a given construct [47]. All of
the variables, except Attitude, achieved a Cronbach’s α value of more than 0.7, indicating that all the
items were reliable. This evidence is also confirmed by the Dillon–Goldstein rho and rhoA [48] whose
values for all of the constructs were higher than 0.7, providing evidence of good internal consistency.
Next, we assessed the convergent validity and discriminant validity of the measurement models.
To achieve convergent validity, the Average Variance Extracted (AVE) value should be higher than
0.50. As depicted in Table 3, the values of Average Variance Extracted (AVE) were close to or above 0.5
in our samples, indicating an acceptable convergent validity. The discriminant validity is the degree
to which a construct is truly different from other constructs. We assessed the discriminant validity
using the Heterotrait–Monotrait (HTMT) ratio, preferring it over other assessment methods, such as
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the Fornell–Larcker criterion [49]. As shown in Table 4, the Heterotrait–Monotrait ratios of correlations
were lower than 0.85 in the two samples, indicating a high validity for the measurement models.

Table 2. Descriptive statistics and correlation matrix of studied constructs.

Pre-COVID-19 Post-COVID-19

Item Mean SD Mean SD

ATE 4 5.251 0.943 1 5.434 0.916 1
SN 5 5.054 1.069 0.616 1 5.062 0.961 0.660 1

PBC 4 4.992 1.223 0.465 0.680 1 5.054 1.085 0.488 0.661 1
INT 6 4.734 1.105 0.505 0.711 0.662 1 4.789 1.120 0.588 0.773 0.686 1
PEB 6 4.869 1.092 0.328 0.467 0.435 0.556 1 5.019 1.060 0.470 0.576 0.549 0.620 1

Note: ATE: Attitude; SN: Subjective Norms; PBC: Perceived Behavioral Control; INT: Intention; PEB:
Pro-Environmental Behavior; SD: Standard Deviation.

Table 3. Reliability and validity.

Pre-COVID-19 Post-COVID-19

Variables CA DG rhoA AVE CA DG rhoA AVE

ATE 0.577 0.750 0.621 0.443 0.669 0.792 0.729 0.504
SN 0.768 0.844 0.805 0.525 0.748 0.832 0.799 0.505

PBC 0.807 0.874 0.812 0.634 0.815 0.879 0.830 0.645
INT 0.827 0.876 0.854 0.548 0.847 0.889 0.878 0.580
PEB 0.717 0.809 0.751 0.423 0.723 0.812 0.741 0.423

Note: ATE: Attitude; SN: Subjective Norms; PBC: Perceived Behavioral Control; INT: Intention; PEB:
Pro-Environmental Behavior; CA: Cronbach’s Alpha; DG rho—Dillon–Goldstein’s rho; rhoA—Dijkstra and Henseler
(2015); AVE—Average Variance Extracted.

Table 4. Discriminant validity.

Pre-COVID-19
Heterotrait–Monotrait Ratio (HTMT)

ATE SN PBC INT PEB

ATE -
SN 0.379 -

PBC 0.216 0.462 -
INT 0.255 0.505 0.438 -
PEB 0.107 0.218 0.189 0.309 -

Post-COVID-19
Heterotrait–Monotrait Ratio (HTMT)

ATE SN PBC INT PEB

ATE -
SN 0.436 -

PBC 0.238 0.437 -
INT 0.345 0.598 0.470 -
PEB 0.221 0.332 0.301 0.385 -

Note: ATE: Attitude; SN: Subjective Norms; PBC: Perceived Behavioral Control; INT: Intention; PEB:
Pro-Environmental Behavior.

4.3. Path Analysis

Table 5 reports the estimated goodness-of-fit (GoF) values of the structural model for both
the pre-COVID-19 (0.473) and the post-COVID-19 (0.523) samples. Both GoF are larger than the
suggested value of 0.36 [50], indicating a good fit level for the model. Estimation results for the TPB
model predicting behavioral Intention and Pro-Environmental Behavior, in the pre-COVID-19 sample,
are provided in Table 5. In line with the findings of [9], Attitude towards climate change (β = 0.084,
p < 0.005), Subjective Norms (β= 0.438, p < 0.001), and Perceived Behavioral Control (β= 0.325, p < 0.001)
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have a positive and significant influence on behavioral Intention to adopt PEB. Moreover, Intention
significantly affects Pro-Environmental Behavior (β = 0.556, p < 0.001). As expected, the theoretical
framework of TPB continues to be verified also in the post-COVID-19 sample. Attitude toward climate
change (β = 0.110, p < 0.005), Subjective Norms (β = 0.503, p < 0.001), and Perceived Behavioral Control
(β = 0.300, p < 0.001) are positive contributors to Intention. Furthermore, the Pro-Environmental
Behavior (β = 0.620, p < 0.001) is positively conditioned by the level of Intentions. Our evidence
suggests that the event of the pandemic did not negatively affect the Intentions/sustainable actions
towards climate change. Such a finding is consistent with studies demonstrating that behavioral traits
tend to remain stable over time and are invariant with regards to life-adverse events.

Table 5. Hypotheses testing results.

Pre-COVID-19 Post-COVID-19

Hypothesis Relationship Std β p-Value Std β p-Value

H1.a ATN→ INT 0.084 0.044 * 0.110 0.044 *
H1.b SN→ INT 0.438 0.000 *** 0.503 0.000 ***
H1.c PBC→ INT 0.325 0.000 *** 0.300 0.000 ***
H1.d INT→PEB 0.556 0.000 *** 0.620 0.000 ***

GoF = 0.473 GoF = 0.523

Note: ATE: Attitude; SN: Subjective Norms; PBC: Perceived Behavioral Control; INT: Intention; PEB:
Pro-Environmental Behavior.*, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

However, depending on personal beliefs regarding possible COVID-19–climate change
interdependencies, some groups of people may show the effect of the latent variables on Intention and
on Pro-Environmental Behavior. In the next section, we delve more deeply into the possible role that
the COVID-19 pandemic may have played with respect to awareness of climate change problems in
different groups of individuals.

4.4. Multi-Group Analysis

We use Multi-Group Analysis (PLS-MGA) to test the possible moderating effect of COVID-19
beliefs in the TPB framework. Multi-group analysis is generally regarded as a special case of
modelling continuous moderating effects [49,51]. The comparison of group-specific effects entails the
consideration of a categorical moderator variable which “affects the direction and/or strength of the
relation between an independent or predictor variable and a dependent or criterion variable” [52]
(p. 1174). To examine this possibility, we constructed two dummy variables, RU (relationship_urgent)
and RI (relationship_improved), as shown in Table 6, that identify individuals with a higher level of
sensitivity to possible relationships and interdependencies between climate change and COVID-19.
The variable RU is valued one (1) if the respondent has chosen option one to CC1 (Yes, there is a
relationship between COVID-19 and climate change) and CC2 (Climate change is more urgent after
COVID-19) question, and zero (0) otherwise. The variable RI is valued one (1) if the respondent has
chosen option one to CC1 (Yes, there is a relationship between COVID-19 and climate change) and
CC3 (The COVID-19 lockdown showed us that by changing our habits we can actually improve the
climate problem), and zero (0) otherwise.

Table 7 presents the p-values of the path coefficients between the two groups. The results indicate
that the effect of Intention on Pro-Environmental Behavior among the respondents is one (1) or zero
(0) to the question RU was statistically significant. In the first case, the path coefficient appeared to
be higher; namely, those who have assessed the climate problem as urgent and see a high impact
of COVID-19 on the climate show a greater relationship between Intention and Pro-Environmental
Behavior. Similarly, the effect of Perceived Behavioral Control on Intention among the RI = 1 group
was significantly higher than that of the other group. In other terms, our results suggest that although
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the TPB path model continues to be verified even after the COVID-19 pandemic, some differences
between path parameters that are estimated for different subpopulations can be highlighted.

Table 6. Description of the moderating variables.

COVID-19 Moderating Variables

CC2-Option 1 (Climate change is more urgent after
COVID-19)
and
CC1-Option 1 (Yes, there is a relationship between
COVID-19 and climate change)

RU

CC3-Option 1 (The COVID-19 lockdown showed us
that by changing our habits we can actually improve
the climate problem)
and
CC1-Option 1 (Yes, there is a relationship between
COVID-19 and climate change)

RI

Figure 2 provides a graphical representation of the estimated path coefficient of both groups of
hypotheses. Although the temporal proximity of the two questionnaires submitted may have driven
the results of the PLS-SEM, the changes that occurred with the pandemic event were a definitive
exogenous shock to human lifestyles. Therefore, the PLS-MGA results support our belief that the
severity of COVID-19 has played a significant moderating role in the behavioral Intention and
Pro-Environmental Behavior.
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Figure 2. Estimated path coefficients. Note: Significant path→; Non-significant path. For the first
group of hypotheses (H1) std β of Pre COVID-19 (std β of Post COVID-19 in parenthesis) are presented.
For the second group of hypotheses (H2) significant path coefficient difference is presented. *, **, and ***
denote significance at the 10%, 5%, and 1% levels, respectively.
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Table 7. Moderating effect of COVID-19.

HP Relationship Path Coeff
RU = 0

Path Coeff
RU = 1

Path Coeff
Diff p-Value Path Coeff

RI = 0
Path Coeff

RI = 1
Path Coeff

Diff p-Value

H2.a ATE→ INT 0.087 −0.179 0.266 0.464 0.207 0.204 0.003 0.838
H2.b SN→ INT 0.483 0.999 0.516 0.258 0.547 0.215 0.332 0.155
H2.c PBC→ INT 0.294 0.125 0.169 0.900 0.124 0.502 0.378 0.077 *
H2.d INT→ PEB 0.528 0.772 0.244 0.127 * 0.585 0.560 0.025 0.930

Note: ATE: Attitude; SN: Subjective Norms; PBC: Perceived Behavioral Control; INT: Intention; PEB: Pro-Environmental Behavior. RU = 1 if the respondent has chosen option one to the
CC1 (Yes, there is a relationship between COVID-19 and climate change) and CC2 (Climate change is more urgent than COVID-19); RI = 1 if the respondent has chosen option one to CC1
(Yes, there is a relationship between COVID-19 and climate change) and CC3 (The COVID-19 lockdown showed us that by changing our habits we can actually improve the climate
problem). *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.
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5. Discussion and Conclusions

Even though scientific evidence identifies humans as primarily responsible for the climate change
emergency, pro-environmental actions remain scarce. Moreover, there has been little research focusing
on how people’s willingness to change their environmental behavior is affected by emergencies and
crises [53,54]. To the best of our knowledge, no existing study has specifically addressed if and how
individuals have changed their Pro-Environmental Behavior because of the spread of beliefs induced
by the COVID-19 pandemic using the TPB framework; this represents the main contribution of our
research. While it is possible that the COVID-19 experience has acted as a “trial run” for future
engagement in the global climate crisis, it is also plausible that Pro-Environmental Behavior needs to
take a “back seat” (e.g., [17] (p. 1), [55]). Recent studies have highlighted that the current COVID-19
pandemic has represented a learning experiment on how to cope with climate change [56], given that
both situations suffer from the same behavioral biases [57–60].

According to our results, no relevant variations in environmental Intentions/Pro-Environmental
Behavior are found between the pre- and post-COVID-19 cases, confirming the expected traditional
relationships between constructs of the TPB. Nevertheless, an in-depth MGA-PLS analysis, based on the
sensitivity of different groups of individuals to the COVID-19/climate change interconnections, revealed
a moderation role of the pandemic on the behavioral Intention and the Pro-Environmental Behavior.

Our findings recall existing literature regarding the way people perceive and respond to different
threats. As a first consideration, whether a threat is perceived as “imminent” changes reactions to
it dramatically: the COVID-19 pandemic has clearly demonstrated that societies pay a high price
when facing an imminent threat, both financially and in terms of restrictions, such as lockdowns [61].
In addition to this, when faced with a threat, people tend to rely on their own past experiences
with similar events to determine the ease with which they will cope. This effect is called availability
heuristic [62]. The perceived distance of events considered remote is considerably shortened when
external phenomena generate tragic consequences in people’s personal microcosm. Our evidence
opens up important parallels for policy design. Since both emergencies pose systemic risks to human
perspectives and both require restrictive measures, the COVID-19 emotive memory could be used to
get citizens on board and foster the development of participatory planning tools [62–64]. In particular,
the above-mentioned psychological drivers (perceived imminence of threat and availability heuristic)
might be exploited to enhance public support in favor of ambitious climate policies. Accordingly,
policymakers should reframe information and awareness campaigns to reduce the psychological
distance between the climate change issue and people’s individual microcosm.

This research has some limitations that we consider when discussing and interpreting the findings.
First, the temporal proximity of the two questionnaires administered may have affected the results.
In fact, changes in behavior typically take a long time to translate into concrete actions. Nevertheless,
we believe that the spread of the pandemic was pervasive enough to assume that between December
2019 and March/April 2020 our lives were structurally revolutionized.

Second, we acknowledge the limitations of comparing responses to a paper-based survey and an
online questionnaire, even if no research alternatives were practically possible.

Third, our evidence is limited to a sample of university students who, despite having endured the
greatest consequences of past and current carelessness towards the environment, provide only a partial
picture of reality. Therefore, future studies should consider other samples in order to have a better
basis for comparison. Within the European project mentioned above, further research is already being
undertaken in order to deepen the complex awareness–intention–action mechanisms in a sample of
investors and entrepreneurs that will be provided by the project stakeholders. We therefore expect that
further and deeper insights will emerge in the future regarding the behavioral patterns underlying
pro-environmental actions and on the moderating role that COVID-19 has been proven to exert on
those patterns.

Finally, this study shares some limitations with other research that uses self-reported behavior;
prior meta-analytical studies of TPB suggest that Intention is not a robust predictor of actual behavior [65].
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As a matter of fact, the correspondence between self-reported behavior and actual or observed behavior
is not always verified [36,66]. To overcome the limitations related to self-reported behaviors, a follow
up study on the above-mentioned group of professionals has already been scheduled for 2021 to test
for actual pro-environmental behaviors that sampled investors and firms will have adopted in time.
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Appendix A

Table A1. Questionnaire from Masud et al. [9].

Items

Attitudes
The environment is in danger because of global climate change
Current global warming is a natural and not manmade phenomenon
Climate change damages the natural environment and wildlife
I’m willing to pay a certain amount to reduce the impact of climate change

Subjective Norms
My family/peers often discuss climate change or global warming.
I’d feel guilty if climate change had a negative impact
People should do everything they can to reduce the impact of climate change
I feel personally obliged to help reduce the impact of climate change
I feel adaptation has become necessary for all of us

Perceived Behavioral Control
If everyone takes action, we could reduce the impact of climate change
I have the ability to reduce the impact of climate change
I’m confident that I could contribute to reducing the impact of climate change
I’m able to contribute to reducing CO2 emissions
I’m able to contribute to reducing greenhouse gas emissions

Intention
I am not willing to change my lifestyle to counteract global warming and climate change
I am willing to implement pro-environmental methods for my peers
It is my responsibility to encourage my neighbors to adopt ways to counter climate change
I have made major efforts to adopt ways to counter climate change last year
I am willing to implement pro-environmental methods for my family
I’ll do everything that can reduce the impact of climate change

Pro-Environmental Behavior
I have changed/I will change to a more fuel efficient car
I use public transport
I try to recycle as much as possible
I have reduced the amount of waste I used to produce
I have installed low energy light bulbs
I turn off lights/fans/electrical appliances when not in use

Note: Attitude, Subjective Norms, Perceived Behavioral Control, Intention and Pro-Environmental Behavior
represent the constructs of Theory of Planned Behavior model.

Mazzoli
Evidenziato
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Table A2. Section C of the Post-COVID-19 questionnaire.

Section C-COVID

Construct Measurement Items Frequency

CC1 Please select the statement which best describes your opinion

In your opinion is there a relationship between COVID-19 and
climate change?

�YES 194

�NO 31

�I Don’t Know 14

CC2 (only if you answered Yes)

What kind of relationship do you think exists between
COVID-19 and climate change?

�Climate change is more urgent than COVID-19 21

�Climate change is less urgent than COVID-19 173

CC3 In your opinion, what kind of effect has COVID-19 had on
climate change?

�The COVID-19 lockdown showed us that by changing our
habits we can actually improve the climate problem. 86

�The COVID-19 showed us a preview of the devastating effects
we will suffer if we do not tackle the climate problem now. 82

�I Don’t Know 71
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