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ABSTRACT
Italy is experiencing the negative effects of climate change, which is caus-
ing considerable damage. Evidence of the damage is increasing citizens’ 
concern about climate change. According to many researchers, investigat-
ing the factors that drive and shape risk perception of climate change is 
of paramount importance to predicting public willingness to help combat 
it. Recently, the Climate Change Risk Perception model (CCRPM) was val-
idated, showing its efficacy. However, the CCRPM does not consider some 
psychological variables related to people’s confidence that climate change 
can be mitigated. The purpose of the present study is to replicate CCRPM 
in the Italian context and to shed light on whether the addition of the 
Climate Change Hope variable can improve the explanatory power of this 
model. Results indicate that the CCRPM explains 49% of the variance of 
climate change risk perception and the addition of Climate Change Hope 
improves the model. Knowledge of impacts of climate change, social 
norms, value orientations, affect, and personal experience with extreme 
weather events were all identified as significant predictors. Affective and 
social norms factors explained significantly more variance in risk perception 
than other variables. These results suggest that climate change risk per-
ception is a complex and multidimensional construct and that risk com-
municators should take an integrative approach by stimulating citizens’ 
affective and experiential processing mechanisms.

1.  Introduction

Italy, like many other countries, is experiencing the negative effects of climate change, which 
are causing considerable damage and expense to the country (Ciervo et  al. 2017). Indeed, cli-
mate change is contributing to several extreme events, such as precipitation (Forestieri et  al. 
2018), landslides (Ciabatta et  al. 2016), and droughts (Bo et  al. 2020). Moreover, due to rising 
temperature and reduced precipitation, climate change is expected to have a strong impact on 
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agricultural production, especially in Southern Italy (Van Passel, Massetti, and Mendelsohn 2017; 
Bozzola et  al. 2018). The tourism sector is also being affected by climate change. Summer 
destinations are being affected by lengthier dry seasons and reduced availability of water 
resources (Köberl, Prettenthaler, and Bird 2016), and mountain destinations are being affected 
by inconsistent snowfall and rising temperatures (Pede et  al. 2022).

Experiencing or hearing about these various manifestations of the havoc climate change is 
increasing citizens’ concern about climate change and the perceived risk to the planet and their 
land (Antronico et  al. 2020). Indeed, according to a study by the European Commission, Italians 
and others European respondents consider ‘global warming/climate change’ as one of the most 
serious problems along with ‘poverty, hunger and lack of drinking water, and armed conflicts’ 
(European Commission 2021). This subjective assessment and evaluation of the potential risks 
associated with climate change events, which is not necessarily related to the objective level 
of risk, is referred to as ‘risk perception’. It involves a combination of cognitive, emotional, and 
social factors that influence how people perceive and respond to risks. Since many studies 
indicate that risk perception is an important predictor of public willingness to help reduce 
climate (Spence et  al. 2011; Tobler, Visschers, and Siegrist 2012), a more detailed understanding 
of the psychological factors that drive and shape risk perception of climate change is of para-
mount importance.

More in detail, risk perception refers to the subjective process of discerning and interpreting 
signals regarding uncertain events and forming a subjective judgment of the potential negative 
consequences associated with these events (Maartensson and Loi 2022; Ostrom and Wilhelmsen 
2019; Bradley et  al. 2020). Knowledge, expertise, personal values, attitudes, and emotions col-
lectively shape individuals’ assessments of risk. In the realm of social sciences, the term ‘risk 
perception’ has become conventional terminology (Slovic 1992). However, unlike tangible phe-
nomena perceived through the human senses, risks cannot be directly sensed. Instead, people 
rely on mental models and various psychological mechanisms, such as cognitive heuristics and 
risk imagery, acquired through social and cultural learning. These mechanisms are continuously 
influenced by media coverage, peer interactions, and communication channels, leading to their 
constant modification or reinforcement (Morgan 2002).

Moving to risk perception specifically related to climate change, it can be defined as the 
cognitive and emotional evaluation that individuals or communities make regarding the potential 
hazards, consequences, and uncertainties associated with climate-related events and phenomena 
(Van der Linden 2017). It encompasses the recognition of various climate-related risks, such as 
extreme weather events, sea-level rise, biodiversity loss, and impacts on human health and 
socio-economic systems. As with perceived risk in general, perceived risk concerning climate 
change is influenced by factors such as knowledge, beliefs, values, past experiences, cultural 
norms, media coverage, and communication channels (Van der Linden 2017). Consequently, the 
definition of the climate change-related risk perception construct is conceptually independent 
of the specific type of climate hazard being evaluated (e.g. heat waves, drought, flooding, 
storms), and the psychological determinants that characterize the risk perception of these 
extreme events are the same (Wachinger, et  al. 2010). These commonalities allow for the gen-
eration and measurement of the climate change-related risk perception construct that encom-
passes these catastrophic events.

However, upon reviewing the literature on risk perception, a significant deficiency in theo-
retical integration has been observed, with many of the dimensions mentioned earlier often 
examined in isolation (Af WÅhlberg 2001; Van Der Linden 2015). In many ways, the field has 
become increasingly contested from a theoretical standpoint (Moser 2016), with scholars holding 
differing views on the diverse methodologies employed in studying risk perception (Van der 
Linden 2016). This complexity complicates the task of comprehensively assessing the field. In 
order to foster and encourage additional theoretical advancements in the literature, Van Der 
Linden (2015) validated the climate change risk perception model (CCRPM). It identifies four 
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key dimensions as antecedents of this phenomenon: ‘socio-demographic’, ‘cognitive’, ‘experiential’, 
and ‘socio-cultural’ factors. Specifically, socio-demographic characteristics include age, gender, 
education, income, and level of religiosity; cognitive variables include people’s knowledge about 
the causes, impacts, and effective responses to climate change; experiential factors include 
affect and personal experience with extreme weather events. Affect involves people’s perception 
of climate change as pleasant or unpleasant, while personal experience pertains to whether 
participants have experienced extreme weather events in their local area in recent past years. 
Lastly, socio-cultural influences include the social representation of climate change, the social 
norms related to adaptation and mitigation actions, and the value orientations guiding an 
individual’s worldview (Van Der Linden 2015). This model, originally tested on a representative 
sample in the UK, has highlighted its validity and effectiveness in predicting climate change 
risk perception. The results provide robust evidence for the influence of cognitive, experiential 
and sociocultural factors, jointly explaining nearly 70% of the variance in climate change risk 
perceptions (Van Der Linden 2015). Overall, experiential, and socio-cultural processes were most 
influential, weighing in substantially more than either cognitive or sociodemographic factors in 
explaining public risk perceptions of climate change (Van Der Linden 2015). This model has 
been validated in several countries (e.g. US, Canada, Australia, France) (Bradley et  al. 2020; 
Wong-Parodi and Berlin Rubin 2022; Gilbert and Lachlan 2023; Xie et  al. 2019; van Eck et  al. 
2020; Soucy et  al. 2022). Specifically, the replication study by Gilbert and Lachlan (2023) supports 
the findings of Van Der Linden (2015), indicating that the CCRPM explains 62% of the variance 
in climate change risk perceptions among the general United States population. The most 
influential predictors were the socio-cultural factors of prescriptive norms and biospheric values. 
Similarly, a study by Xie et  al. (2019) in Australia found descriptive norms, prescriptive norms, 
and biospheric values to be significant predictors, mirroring the pattern observed in van der 
Linden study (2015). Additionally, Xie et  al. (2019) expanded the model by including predictors 
such as free-market ideology and beliefs about the efficacy of climate change mitigation actions, 
based on empirical evidence suggesting their influence climate change risk perceptions (Fielding 
and Head 2012; Heath and Gifford 2006; Reser, et  al. 2012). Incorporating response inefficacy 
into the cognitive variables substantially increased the variance explained by cognitive factors 
from 14% in the original CCRPM model to 42% in the extended model. This suggests that 
individuals who perceive greater response inefficacy regarding climate change mitigation actions 
tend to perceive lower risk. Overall, the extended CCRPM accounted for 72% of the variance 
in risk perception, an improvement of 3% compared to the original model without the additional 
predictors. Furthermore, Soucy et  al. (2022) replicated the CCRPM in the state of Maine. In their 
model, factors such as knowledge about the causes of climate change, personal experience, 
affect, and social norms were all found to be significant predictors, collectively explaining 72% 
of the variance in climate change risk perceptions. Similarly, van Eck et  al. (2020) tested the 
CCPRM and found that the final model explains the 84% of the variances in climate change 
risk perception of audience members in the climate mainstream blogosphere. In summary, 
multiple studies provide robust evidence supporting the predictive power of the CCRPM across 
different populations and contexts.

1.1.  Climate change and hope

Although the CCRPM (Van Der Linden 2015) is quite comprehensive and is a strong predictor 
of perceptions of climate change risk, it does not consider psychological variables related to 
how much people believe they can do something to mitigate climate change, which could 
influence the actual enactment of adaptation and mitigation behaviors. One variable of par-
ticular interest is Hope. It is important to introduce this variable into the model because ‘hope’ 
plays a role in shaping individuals’ cognitive and emotional responses to climate change. 
Research has shown that hope can influence individuals’ perceptions of future outcomes, their 
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motivation to engage in mitigative actions, and their overall resilience in the face of adversity 
(Ojala 2012). By including hope as a variable in the model, we aim to elucidate its specific 
contribution to climate change risk perception. Moreover, the inclusion of hope allows for a 
more comprehensive understanding of the emotional landscape surrounding climate change. 
While emotions like worry and dread may be prevalent in the face of perceived threats, hope 
serves as a counterbalance, offering individuals a sense of agency and possibility in addressing 
climate challenges (Clayton and Karazsia 2020). Indeed, according to the perspective of positive 
psychology, the construct of hope reflects two main components: agency and pathways. While 
agency refers to an individual’s motivation to succeed in a specific task, pathways refer to the 
means through which the task can be achieved (Luthans et  al. 2008; Newman et  al. 2014). 
Therefore, hope reflects not only a general belief in one’s ability to achieve outcomes but also 
the ability to find ways to anticipate and achieve those outcomes (Li and Monroe 2018). 
Therefore, the construct of Hope could play a role in determining levels of risk perception 
and, consequently, in the adoption of adaptation and mitigation behaviors. For example, 
research has shown that the consumers’ choice to purchase sustainable products adhering to 
environmental and social standards is strongly influenced by how much consumers believe 
their efforts can make a difference in sustainability (Ghvanidze et  al. 2016; Wang, Nguyen, and 
Bu 2020). Indeed, the belief that one’s actions can address a problem and the availability of 
information about one’s environmental impact can catalyze environmental behavior and ethical 
concerns of consumers regarding food consumption (Vermeir and Verbeke 2006). In relation 
to climate change, indeed, several studies have found that while people show interest in 
environmental issues, their belief in their ability to address them – i.e. their levels of Hope 
– plays a mediating role in the perception of climate change risk (Stevenson and Peterson 
2015). Specifically, feeling of hopelessness can act as significant barriers to action and risk 
perception (Searle and Gow 2010; Torma 2020), as also showed in the CCRPM replication study 
by Xie et  al. (2019). In particular, low levels of hope may contribute to the perception that 
climate change is beyond one’s control and to a failure to acknowledge the impact of one’s 
behaviors, leading to the use of coping strategies such as denying of the seriousness of the 
problem, and reduced commitment to mitigating climate change (Stevenson and Peterson 
2015; Maartensson and Loi 2022). Therefore, the variable of Hope warrants consideration in 
models aimed at identifying factors influencing risk perception, alongside cognitive, experiential, 
and socio-cultural factors. Indeed, research in the field of pro-environmental behavior has 
demonstrated that Hope exerts an important influence on risk perception (MacInnis and De 
Mello 2005), and in particular suggested that Hope may lead to a decrease in risk perception 
(Biassoni, Salducco, and Abati 2022). This positive relationship between Hope and behavior is 
consistent with previous research suggesting that climate change hope is an antecedent to 
engagement with climate change solutions (Stevenson and Peterson 2015). For example, during 
the COVID-19 outbreak, individuals perceiving a high level of susceptibility, severity, and 
uncontrollability of the events related to the pandemic consumed their internal resources, 
leading to reduced hope and sense of mastery. High levels of risk perception made individuals 
more likely to believe that the epidemic was uncontrollable, resulting in a higher likelihood 
of being infected and experience more negative emotions (Cao et  al. 2020; Ding and Li 2023; 
Zhuang, Jiang, and Chen 2021). Nonetheless, research provides contrasting results, suggesting 
that further research is needed to deepen the understanding of this relationship (Biassoni, 
Salducco, and Abati 2022). In order to measure the Hope variable, Li and Monroe (2018) have 
developed the Climate Change Hope Scale (CCHS), which captures the extent to which indi-
viduals believe that they and society in general can generate and execute ways to solve the 
problems caused by climate change (Li and Monroe 2018). Li and Monroe suggest that research-
ers in environmental psychology who use quantitative approaches to exploring climate change 
risk perception should consider incorporating hope in their models to better predict climate 
change perceptions and behavior.
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Given these premises, in the present study we aim to: (1) determine whether Van Der Linden 
(2015) CCRPM, originally developed and validated in the UK, is replicable in the Italian context 
and (2) determine whether and to what extent the addition of the hope variable can improve 
prediction of climate change risk perception.

2.  Material and methods

2.1.  Sampling and materials

Data were collected via a questionnaire that was completed by a representative sample of the 
Italian population with sex, age, profession, size of the centre, and geographical area extracted 
by stratified sampling using quotas and weights to assure representativeness for the stratification 
variables. In particular, we used a stratified sampling approach to ensure that our sample accu-
rately represented various demographic characteristics of the population such as gender, age, 
geographic area, inhabited centre size, and occupation. In addition, we used quotas for each 
identified stratum to control the composition of the sample. Once the predetermined quotas 
were reached, the sampling process was stopped.

In addition, to improve the similarity between our sample and the population distribution, 
we applied weighting techniques. These weighting adjustments allowed us to closely align the 
distribution of the sample with that of the population. The percentages relating to the Italian 
population were taken from the website of ISTAT (ISTAT) and are reported in Table 1. The survey 
was conducted using a CAWI (Computer Assisted Web Interviewing) methodology between 09 
May 2022 and 13 May 2022. To ensure that people read the questionnaire carefully and gave 
reliable answers, we added a control question in the survey, keeping only participants who had 
correctly answered that question. The final sample consists of 1011 subjects randomly selected 
from the consumers’ panel managed by Norstat srl (https://norstat.it/) using random digit dial-
ling, which is a technique for drawing a sample of households from a set of telephone numbers. 
This study is part of a broader project (‘CLIMAL’) aimed at assessing the psychosocial impact 
of climate change and promoting citizen engagement in sustainable behaviors. This study has 
been performed in accordance with the Declaration of Helsinki and has been approved by an 
independent ethics committee of Università Cattolica del Sacro Cuore in Milan (CERPS).

The survey included (see Supplementary Material A for the complete survey guide) some 
validated scales as well as ad hoc items:

•	 Risk perception. Eight questions taken from the items developed by Bord, O’Connor, and 
Fisher (2000) and Leiserowitz (2006) were used to create a holistic assessment of risk 
perception, the same items used in the CCRPM (Van Der Linden 2015). These items 
covered both personal risk (i.e., the likelihood of personally experiencing threats to 
general well-being due to climate change) and global risk (i.e., the likelihood that society 
would be threatened by climate change). For analysis, the holistic risk index was con-
sidered, which is the sum of personal risk and global risk.

•	 Knowledge about climate change. Three different types of knowledge were assessed: 
knowledge regarding the causes of climate change, the consequences of climate 
change, and ways to mitigate climate change. Knowledge regarding causes was assessed 
with 12 items in which participants were asked to rate the contribution (major, minor, 
none) of different factors to climate change. Knowledge regarding the consequences 
of climate change was assessed by asking respondents to estimate the extent to which 
10 different phenomena (e.g., global sea level) were likely to increase, decrease, or 
not change at all as a result of climate change. Finally, respondents were asked 11 
questions assessing their knowledge of ways to reduce climate change. Responses 
were dichotomized as either right (1) or wrong (0) and scored based on the number 

https://norstat.it/
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of correct answers, where more correct answers indicate a higher knowledge score 
(references and method adopted from Leiserowitz, Smith, and Marlon (2010)). The 
reliability of these questions was evaluated by academic climate scientists (Van Der 
Linden 2015).

•	 Engagement in sustainable development. Engagement in sustainable development was 
measured with the Engagement/Disengagement in Sustainable Development Inventory 
(EDiSDI), which was validated by Moreira, Ramalho, and Inman (2021) and contained 27 
items grouped into two general factors (engagement and disengagement) and six specific 
factors. We utilized only the factor called ‘emotional engagement’, which was measured 
with four items. A higher score on this scale indicates positive affective reactions toward 
sustainable development and sense of connectedness with sustainable development. 

Table 1.  Demographic profiles of the sample (n = 1011).

n % Weighted % Unweighted % Population

1. Gender
Male 498 49.3 49.8 49.3
Female 513 50.7 50.2 50.7
2. Age
18–24 102 10.1 9.8 10.0
25–34 165 16.3 16.4 16.3
35–44 217 21.5 21.3 21.5
45–54 229 22.7 22.3 22.7
55–59 109 10.8 11.6 10.8
60–72 189 18.7 18.7 18.8
3. Education
Elementary/Middle school 190 18.8 18.7 –
High school 576 56.9 56.9 –
College or university 245 24.3 24.4 –
4. Geographic area 

(Italy)
North-West 266 26.3 25.3 26.3
North-East 188 18.6 18.7 18.6
Centre 199 19.7 20.4 19.7
South and Islands 358 35.4 35.6 35.5
5. Inhabited centre size
Until 10000 inhabitants 312 30.8 32.0 32.1
10/100.000 inhabitants 445 44.0 43.2 44.0
100/500.000 inhabitants 110 10.9 10.7 10.9
More than 500.000 131 13.0 12.7 12.9
I do not know 13 1.3 1.4 –
6. Profession
Entrepreneur / freelancer 125 12.4 12.5 12.4
Manager / middle manager 38 3.8 1.9 3.8
Employee / teacher / military 194 19.2 19.9 19.2
Worker / shop  

assistant / apprentice
212 21.0 21.3 21.0

Housewife 152 1.0 14.9 15.0
Student 54 5.3 6.5 5.3
Retired 80 7.9 6.2 7.9
Unoccupied 156 15.4 16.8 15.4
7. Household net 

monthly income level
Until 600 € 121 12.0 12.8 –
601–900 € 78 7.8 8.0 –
901–1200 € 130 12.8 12.5 –
1201–1500 € 175 17.3 17.1 –
1501–1800 € 100 9.9 9.7 –
1801–2500 € 118 11.7 11.4 –
2501–3500 € 59 5.9 5.7 –
More than 3501 € 46 4.5 4.1 –
Missing 184 18.2 18.8 –
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Participants responded to all items on a 5-point scale (1 = completely false; 5 = com-
pletely true).

•	 Personal experience with extreme weather events. Participants were asked to report how 
many times in the past year they had experienced extraordinary weather events (e.g., 
water bombs, floods, landslides, tornadoes). This measure was adapted from Van Der 
Linden (2015).

•	 Value orientation. The measure of value orientation was based on previous work by 
Schwartz (1992), Stern et  al. (1999), and De Groot and Steg (2007). A standardized scale 
was developed to measure two different types of values, namely, socio-altruistic and 
biospheric values. Respondents were asked to evaluate the importance of 8 values ‘as 
guiding principles in their lives’ on a 9-point scale, ranging from opposed to my values 
(1), to extremely important (9).

•	 Social norms. Two different types of social norms were evaluated: Descriptive norms that 
assessed how important is for participants that important referents for them are taking 
personal action to help combat climate change, and prescriptive norms were assessed 
with items measuring the extent to which participants feel socially pressured to personally 
help reduce the risk of climate change. Participants responded on a 7-point Likert-scale 
ranging from completely disagree (1) to completely agree (7). These items were taken 
from the study of Van Der Linden (2015).

•	 Climate change hope. Climate change hope was evaluated using the Climate Change 
Hope Scale (CCHS) that was validated by Li and Monroe (2018). It is composed of 11 
items grouped into three factors: (a) collective-sphere willpower and waypower, (b) 
personal-sphere willpower and waypower, and (c) lack of willpower and waypower. The 
design of the scale is based on hope theory (Snyder 1995), a framework in which will-
power and waypower are deemed applicable in solving environmental issues. Willpower 
refers to the extent to which individuals believe they are able to meet the life goals 
they set for themselves; waypower measures the extent to which individuals can think 
of ways to overcome a problem (Li and Monroe 2018). Since the Snyder State Hope 
Scale (Snyder 1995) presents a limitation in the context of global environmental problems 
since it measures personal-sphere of willpower and waypower, the CCHS (Li and Monroe 
2018) also includes collective-sphere willpower and waypower. High scores on the first 
factor indicate that people are confident that negative effects of climate change can be 
reversed, as they believe that others (e.g., scientists) will solve the problem; those who 
have high scores on waypower have confidence that negative effects of climate change 
are reversible because they believe that they as citizens can do something to solve the 
problem; those who have high scores on the third and last factor believe that it is not 
possible to solve problems concerning climate change. All items were assessed on a 
7-point Likert scale ranging from 1= completely disagree to 7 = completely agree. In 
order to get more reliable answers, the questions related to this scale were filtered for 
those who considered that the climate is changing. This scale has been used and vali-
dated in previous studies involving samples of adults, showing good validity relative to 
the general scale (α = .74) (Çıplak 2022).

Finally, responses to a series of questions regarding participants’ socio-demographic profile 
(gender, age, profession, geographical area, inhabited center size, monthly net family wage and 
level of education) were collected.

All scales included are the same used in the climate change risk perception model (CCRPM) 
Van Der Linden (2015), except for the Engagement Scale in Sustainable Development (Moreira, 
Ramalho, and Inman 2021), which was substituted for the Holistic Affect Scale (Peters and Slovic 
2007), and the Climate Change Hope Scale (CCHS) (Li and Monroe 2018), which was included 
in the present study but not originally included in the CCRPM model.
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2.2.  Data analysis

Data were analyzed using descriptive statistics and calculating frequencies, percentages, averages, 
and standard deviations for each variable measured, considering the total sample (n = 1011). 
After that, hierarchic regression analysis was conducted. The latter analysis was carried out on 
829 subjects; 163 were eliminated because (i) in response to the question related to personal 
experience, they did not remember how many extreme climatic events had experienced and 
(ii) they did not perceive that the climate is changing and therefore did not answer all scales. 
In addition, another 19 subjects were eliminated after testing various indexes to verify the main 
assumptions to produce a reliable regression model. The data were tested for normality test, 
autocorrelation, and multicollinearity test. To pass these tests, data need to be normally dis-
tributed and have no autocorrelation and multicollinearity (for more details see Supplementary 
Material B). Finally, the reliability of the scales used in the regression model was analyzed, using 
Cronbach’s alpha values. Scales with Cronbach’s alpha values greater than 0.70 were considered 
reliable, as suggested by Hundleby and Nunnally (1968) (Supplementary Material B presents a 
table showing the correlations between all variables entered into the model).

The hierarchical regression model was tested following the theory-based approached used 
to test the CCRPM model, namely, overall perception of the risk of climate change was the 
dependent variable, and the various independent variables were examined using stepwise entry. 
In the first block, the socio-demographic characteristics were added. In particular, age, religiosity, 
gender (1= male; 2= female), level of education (1= non-graduates; 2= graduates), and income 
(1= below 1500€; 2= above 1501€) were considered. Missing values on the income question 
were replaced with median values and categorized as previously indicated. Subsequently, in 
the second block, the questions regarding the cognitive dimension, namely knowledge about 
causes, impact of, and responses to climate change were inserted. The third block is related to 
the experiential dimension that groups questions regarding emotion engagement regarding 
climate change and personal experience with extreme weather events. The personal experience 
responses were combined and dichotomized to form an index describing personal experience 
(0= no experience, 1= experience). The fourth block reflects the social-cultural dimension, 
including questions related to social norms and value orientations. Finally, the fifth block includes 
questions related to the hope that negative effects of climate change can be reversible. This 
last variable was not included in the original CCRPM. This last block of questions was included 
to understand the extent to which the addition of this scale could improve the model proposed 
by Van Der Linden (2015). To assess how well the regression model fits the data, the coefficient 
of determination R2, the Adjusted R2 and the F-statistics were calculated. In addition, to test 
the regression coefficients, the unstandardized regression coefficients β were considered, with 
statistical significance set at p < .05. All analyses were carried out with IBM SPSS 20 (release 
20.0.0.0).

3.  Results

3.1.  Description of the sample

The sample is composed of 1011 people of which 498 (49.3%) are male and 513 (50,7%) are 
female, aged between 18 and 72 years (M = 46.69, SD = 13.8). The demographic profile of the 
sample is presented in detail in Table 1.

3.2.  Descriptive statistics

As shown in Table 2, most of the Italian population has a high perception of risk related to 
climate change (79.5%), while only 6.2% perceive low risk. In particular, while a great portion 

https://doi.org/10.1080/13669877.2024.2368207
https://doi.org/10.1080/13669877.2024.2368207
https://doi.org/10.1080/13669877.2024.2368207
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of Italian population (44.2%) is highly familiar with the consequences of climate change, only 
1% has high knowledge of the causes of climate change, and only 0.8% is highly aware of the 
responses-behaviors that can mitigate it. Italians also reported that they are strongly emotionally 
involved with sustainable development issues (81.3%) and 70% said they have personally expe-
rienced an extreme weather event in the last year. 61% of Italians know people who encourage 
them to implement sustainable behaviors, while only half of the sample (50.6%) know people 
who implement environmentally protective behaviors.

Finally, most Italians claimed to have values that lead them to respect each other (80.1%) 
and respect the planet (81.8%), and they have a positive attitude toward the possibility of 
changing the future of our planet from a climate perspective, mainly because they believe that 
people, in the first instance and in their personal-sphere activities, can do something to improve 
this situation (74.2%).

3.3.  Hierarchical regression model

After testing the assumptions about the regression model (see Supplementary Materials B) the 
hierarchic regression model was tested. Table 3 presents the main results of this analysis. The 
regression model tested the impact of socio-demographics (sex, age, level of education, income, 
and religiosity), cognitive factors (knowledge about causes, impacts and responses of climate 
change), the experiential dimension (emotional engagement towards the climate change issue 
and the personal experience with extreme weather events), social-cultural factors (social norms 
and value orientations), and psychological factors (climate change hope) on perception of cli-
mate change risk. The variables inserted in the model explain 49.8% of risk perception. Emotional 
engagement with climate change and the descriptive social norms are the variables that most 
impact risk perception. In addition, knowledge of the impacts of climate change, socio-altruistic 
values, and personal experience positively affect perceptions of risk, while lack of hope in 
reversing climate change effects negatively impacts on it. However, the socio-demographic 
variables, knowledge of causes of climate change and response-behaviors, prescriptive social 
norms, biospheric variables and personal/collective hope do not affect the holistic risk perception 
of climate change.

4.  Discussion

Perception of climate change risk is clearly complex and multidimensional. The purposes of this 
study were to test the predictive value of the climate change risk perception model (CCRPM, 
Van Der Linden 2015) with a representative national sample of the Italian population and to 
determine whether the addition of the Hope variable, not included in the original CCRPM, could 
improve prediction of climate change risk perception.

We found that Italians have a high perception of risk related to climate change and they 
are highly familiar with the impacts that might result from it. However, they have little knowl-
edge of the causes of climate change, and little awareness of the behaviors that can mitigate 
it. Moreover, Italians are strongly emotionally involved with the sustainable development issue, 
and they have personally experienced at least one extreme weather event in the last year. These 
results for subjective perception are in line with previous studies showing that climate change 
had negative consequences in Italy, causing damage in various sectors, especially agricultural 
production and tourism (Van Passel, Massetti, and Mendelsohn 2017; Bozzola et  al. 2018; Köberl, 
Prettenthaler, and Bird 2016; Pede et  al. 2022). This has led people to become increasingly 
familiar with these phenomena, which are experienced frequently, increasing their emotional 
involvement (Antronico et  al. 2020; Nanni et  al. 2021). Moreover, a third of the sample feels 
that climate change is irreversible and there is nothing people can do to change this situation. 

https://doi.org/10.1080/13669877.2024.2368207


10 G. CASTELLINI ET AL.

Table 2.  Descriptive statistics about orientation towards climate change.

n % Mean (±SD)

Holistic risk perception (n = 1011) 5.34 (±1.19)
Low (1–3) 63 6.2
Medium (4) 144 14.2
High (5–7) 804 79.5
Knowledge (n = 1011)
Knowledge cause (min. 0 max 11) 4.44 (±1.49)
Low (0–3) 202 19.9
Medium (4–7) 799 79.0
High (8–11) 10 1.0
Knowledge impact (min. 0 max 10) 6.44 (±2.42)
Low (0–3) 140 13.8
Medium (4–7) 425 42.0
High (8–10) 447 44.2
Knowledge response (min. 0 max 10) 4.21 (±1.60)
Low (0–3) 259 25.6
Medium (4-7) 744 73.6
High (8–10) 8 0.8
Engagement scale in sustainable 

development (n = 1011)
4.08 (±0.76)

Low (1–2) 23 2.3
Medium (3) 166 16.4
High (4–5) 822 81.3
Personal experience with extreme 

weather events (n = 1011)
Never 209 20.6
Once 215 21.2
Twice 251 24.9
More than two times 240 23.7
Do not remember 97 9.6
Social norms (n = 1011)
Descriptive norm 4.43 (±1.39)
Low (1–3) 209 20.7
Medium (4) 291 28.8
High (5–7) 511 50.6
Prescriptive norm 4.71 (±1.09)
Low (1–3) 82 8.1
Medium (4) 312 30.9
High (5–7) 617 61.0
Values orientations (n = 1011)
Socio-altruistic values 7.68 (±1.46)
Low (1–3) 9 0.9
Medium (4-6) 193 19.1
High (7-9) 809 80.1
Biospheric values 7.73 (±1.53)
Low (1-3) 8 0.8
Medium (4–6) 175 17.3
High (7–9) 827 81.8
Climate change hope (n = 938)
Collective-sphere willpower and 

waypower
4.84 (±0.97)

Low (1–3) 66 7.0
Medium (4) 275 29.3
High (5–7) 598 63.7
Personal-sphere willpower and 

waypower
5.24 (±1.07)

Low (1–3) 47 5.0
Medium (4) 195 20.8
High (5–7) 697 74.2
Lack of willpower and waypower 3.57 (±1.42)
Low (1–3) 415 44.3
Medium (4) 284 30.2
High (5–7) 239 25.5

Note: (1) SD = Standard Deviation; (2) the numbers in brackets in italic represent the points of Likert scale that were 
grouped together.
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This perception of hopelessness, perhaps driven by media communication that highlights the 
major problems related to climate change, makes people feeling a strong sense of impossibility 
to do something to mitigate the consequences of climate change (Pongiglione 2011), which 
might result in denial coping strategies and avoidance of thinking about the problem due to 
it being perceived as unsolvable, and thus in the lack of implementation of adaptation and 
mitigation behaviors.

Regarding the first objective of this study, that is, the replication of the Van Der Linden 
(2015) CCRPM model in an Italian context, some differences could be detected. Van Der Linden 
(2015) tested the model in the UK and found that it explained 68% of the total variance in 
climate change risk perceptions, while the same model accounted for 49% of the variance in 
our study. This difference in variance prediction is likely because some variables (gender, 
cause-knowledge, and response-knowledge) that are significant predictors in the model tested 
on UK population are not significant in the Italian sample. This result underlines potential cul-
tural differences between countries related to variables that might have an impact on climate 
change risk perceptions (Maartensson and Loi 2022).

Our study shows that emotional engagement, that is, experiencing positive emotions related 
to sustainable development and having a sense of connection to it, is the most influential factor 
that contributes to determining climate change risk perception in the Italian context. This result 
is in line with findings in other studies showing that emotions are a major determinant of risk 
perception (Lerner and Keltner 2001). Moreover, having perceptions that significant others are 
doing something to counteract climate change (descriptive norms) also contributes to perceived 
risk. Indeed, accordingly to Xie et  al. (2019), descriptive norms are predictors of risk perception: 
in their studies they showed that descriptive norms were a stronger predictor than prescriptive 
norms (individuals’ perception of being socially pressured to personally help reducing the risk 
of climate change). In addition, among the different types of knowledge measured (knowledge 
of causes, impacts, and responses), only knowledge of the impacts of climate change turned 
out to be a significant predictor of perceived risk. Therefore, communications addressing climate 
change risk perception should primarily focus on increasing knowledge about the impact climate 
change could produce. Moreover, the direct experience of extreme weather events related to 
climate change (personal experience) contributes significantly to risk perception. This result is 
consisted with those found by Frondel, Simora, and Sommer (2017), showing a higher level of 
risk perception when individuals experience natural disasters, particularly if the event involves 
damage to their own property or other aspects of their well-being (e.g. injuries). Finally, referring 
to the value dimension, only social-altruistic values are significant predictors of perceived risk. 
Indeed, people’s orientation towards the common good, in terms of providing necessities for 
all and wellbeing for any individual in the society, has been found to be the antecedent of 
several prosocial behaviors (Castiglioni, Lozza, and Bonanomi 2019).

Considering the revised model, the results showed how the addition of psychological vari-
ables (CCHS) enables the model to account for almost 50% of the variance, improving the 
predictivity of the original Van der Linden’s CCRPM—at least in the Italian context. In particular, 
the perception of ‘lack of hope’ (the belief that one is not able to solve the problem) might 
lead to the implementation of risk denial coping strategies, thus decreasing the perception of 
risk itself. This result is consistent with previous research on the role of Hope in determining 
pro-environmental behaviors, showing that when individuals perceive climate change as beyond 
their control, they may cope by denying the seriousness of the problem (Stevenson and Peterson 
2015). One possible explanation may be that the decrease in risk perception works as a defence 
mechanism. Indeed, the feeling of hopelessness, by lowering the level of perceived risk, leads 
individuals to ‘defend’ themselves against the perception of being unable to face and solve the 
problem. Moreover, Ojala (2012) and Hornsey and Fielding (2016) found that Hope based on 
denial is negatively correlated with pro-environmental behaviors. The depiction by the media 
of climate change focusing on the negative impact it may produce, and highlighting pessimistic 
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statistics (Feldman and Sol Hart 2018), may evoke feelings of hopelessness in individuals which 
can, in turn, undermine engagement with climate change mitigation (Maartensson and Loi 2022).

To conclude, our results show that experiencing positive emotions related to sustainable 
development, having a sense of connection to it (emotional engagement), and having percep-
tions that significant others are doing something to counteract climate change (descriptive 
norms) are the most influential variables in the determination of perceived risk.

5.  Implications and future research

The present study has important implications for public risk communication. First, as perceptions 
of the risks posed by climate change are influenced by cognitive, experiential, socio-cultural, 
and emotional factors, climate change risk messages could be more effective by leveraging all 
these factors. In particular, communications that aim to heighten the perception that climate 
change poses a serious risk should prioritize triggering emotional reactions related to the 
prospect of climate change risk, since emotional engagement was the most influential factor 
in contributing to risk perception. Moreover, messages should highlight the fact that significant 
others who are geographically close are doing something to address the issue. Furthermore, 
mutual respect and socio-altruistic values are factors to be leveraged. Finally, social campaigns 
should provide cognitive and informational content about the impacts of climate change and 
may focus less on increasing knowledge about the causes of climate or the responses required 
to address it, as the latter two factors do not seem related to increased climate change risk 
perception in the Italian context. However, our study also showed that lack of hope in being 
able to eliminate, or at least mitigate, climate change might lead people to deny the problem, 
thus inhibiting pro-environmental actions. Therefore, communication campaigns regarding climate 
change should also highlight the possibility for people to act in order to counteract its conse-
quences. In conclusion, these factors are important to take into account in public risk commu-
nications, as they contribute to determining perceived risk of climate change, which is an 
important predictor of willingness to act in ways that mitigate it or involve adapting to it.

Lastly, this study is not without limitations. This study was carried out in Italy, and thus it 
is not possible to generalize the results outside the national context. Furthermore, although 
the study uses a validated model related to climate change risk perception and integrates it 
with some psychological variables, it cannot be considered an exhaustive examination of relevant 
variables. Other studies that take into account variables such as trust in scientists or climate 
change experts and exposure to climate change campaigns or advertisements are strongly 
encouraged. Furthermore, this study focuses on the variables that impact perception of the 
risks posed by climate change but does not explore the link between risk perception and 
pro-environmental behaviors. However, in many studies, perceived risk is treated as a proxy for 
behavior (Alcock et  al. 2017; Feola et  al. 2015), but there are other studies that identify how 
some moderators can impact this relationship (Shah, Wei, and Ghani 2021; Yu and Yu 2017). 
Further research is necessary for deepening understanding of public perceptions of the issue 
of climate change. Moreover, future research might examine climate change events separately 
in order to determine whether there are potential differences in the perception of the risk 
posed by climate change, depending on the particular event. Future studies could investigate 
the relationship between risk perception, hope, and specific emotions elicited by climate change 
in order to understand the potential effect on climate change risk perception itself.

6.  Conclusion

This study showed that Italians’ perception of climate change risk is influenced by their engage-
ment with sustainable development and their sense of connectedness to it; by their perception 
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that important referents are acting to help address climate change (descriptive norms); by values 
of mutual respect; and by their knowledge of climate change impacts and their direct experi-
ence with climate change. Moreover, the addition of Hope to the original model improved 
prediction of climate change risk perception, and adoption of adaptation and mitigation behav-
iors. In particular, the perception of hopelessness leads to the implementation of risk denial 
coping strategies that, by decreasing the perception of risk, might inhibit the adoption of 
virtuous sustainable behaviors. These results suggest that climate change risk perceptions are 
complex and multidimensional and that risk communication campaigns should take an integra-
tive approach by stimulating affective and experiential processing mechanisms.
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