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Abstract: In the first study we examined whether knowledge, social norms, value 

orientations and emotional affect about climate change (climate change) predict 

climate change risk perception among Transylvanian students. In the second study 

we examined whether climate change risk perception, psychological adaptation, 

mitigation beliefs and behavioral intention predict, both directly and indirectly, 

pro-environmental behavior (PEB). We also examined whether knowledge, deep 

engagement and affective involvement influence PEB. In the first study N = 84 

(age M = 19.43, SD = 1.03), while in the second study N = 72 (M = 19.79, SD = 

1.47), and N = 31 (M = 19.61, SD = 1.17) individuals participated. The participants 

filled the scales online. Internal consistency of the scales was found to be good. 

During the intervention the research group received brief synopses on climate 

change in writing, through e-mail, for five days. The results show that biosphere 

values and demographics significantly predict climate change risk perception. The 

intervention significantly increased PEB in the research group and this effect 

persisted for over a month. 

Keywords: climate change, pro-environmental behavior, risk perception, deep 

engagement 

 

1. Introduction 

Climate change has been the subject of research in psychology in the past decades (Reser et al., 2012; Swim 

et al., 2009; van der Linden, 2015). The ways that pro-environmental behavior can be encouraged has been 

the subject of many previous researches. Most of them consider the importance of information about climate 

change in both risk perception and pro-environmental behavior (Clayton et al., 2015; Masud et al., 2016; 

Truelove & Parks, 2012).  Its effects have a large range in both space and time that cannot be perceived 

directly (Weber, 2010). Due to this it is very different from risks perceived by our ancestors (Gifford, 2011; 

van der Linden, 2015) and people usually see climate change as a distant event that will happen to others at 

a different time and location (Spence et al., 2012). On the other hand, those that do perceive climate change 

as a risk can get caught up in all the negative sides of it. When knowledge about climate change is mainly 

negative, people can go into excessive worrying and despair, and therefore they will concentrate their energy 

on solving the emotional pressure that arises. This can often lead to avoiding the topic or even denying the 

existence of climate change (Stevenson, 2015). 

With so many barriers the question remains: how can we make people be conscious and act on climate 

change? 
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1.1.  Key constructs 

Risk perception is a process through which we notice and understand signals coming from different sources 

and then, based on these, we judge the present and future probability and severeness of events (Bradley et 

al., 2020). Van der Linden (2015) defines two dimensions of climate change risk perception: global (which 

affects humanity as a whole, on a societal level) and personal (which endangers the individual itself, during 

its lifetime). In order to unravel the constructs that affect climate change risk perception, van der Linden 

(2015) created a comprehensive model. This comprises cognitive, socio-cultural and experiential factors as 

sources of risk perception. 

In the present context, holistic affect means mild emotions, when judging an external stimuli, that can be 

categorized either as positive (like) or as negative (dislike) (Slovic et al., 2007). It can elicit an automatic 

response which can later help us by giving a direction to information processing and judgement making 

(Zajonc, 1980). 

Despite the fact that the effects of climate change can hardly be experienced directly, previous research has 

shown that many people notice the changes in their local climate (Swim et al., 2009) and that warmer days 

influence people’s perception of climate change (Truelove & Parks, 2012). In the last few years, research 

has shown that individuals’ personal experience with extreme weather influences their perception of risk 

on the topic of climate change (Brody et al., 2007; Reser et al., 2012; Spence et al., 2012). 

Van der Linden (2015) considered three broad value orientations in the case of climate change risk 

perception: egoistic, social and biospheric values (Stern et al., 1993). An egoistic person is interested in 

protecting the environment mainly for personal interests (Karpudewan, 2019). Social values, broadly 

speaking, mean that the individual cares about other people. People with high biospheric values care about 

the non-human environment, nature itself (van der Linden, 2015). 

Social norms are the environment’s expectations about how we should behave, think and feel in certain 

situations (Popenoe et al., 1998). Van der Linden (2015) proposed that in the climate change risk perception 

model prescriptive and descriptive norms should be used. Prescriptive social norms mirror the individual’s 

sense of being compelled to see climate change as risky. Descriptive norms, on the other hand, reflect the 

degree that the individual’s environment makes steps toward limiting the risk of climate change. 

Stern (2000) notes that pro-environmental behavior means acts that are pointed towards protecting nature 

and its resources. This can happen in many different ways. Bradley et al. (2020), in their research, when 

speaking of pro-environmental behavior, they mean actions that can be done on individual or household 

level. During our research, when referring to pro-environmental behavior, we will use it in the same meaning. 

Previous research has shown that behavioral intention has a focal role in reducing the effects of climate 

change, by facilitating pro-environmental behavior, in the case of individuals, companies and governments. 

Most of these researches base their assumption on the Theory of Planned Behavior (Imran et al., 2014; Lin 

et al., 2012; Sirivongs & Tsuchiya, 2012). 

Psychological adaptation means an interaction between cognitive, emotional and motivational processes, 

through which the individual pays more attention to climate change, tries to understand its consequences 

and has a problem solving attitude towards the issue (Bradley et al., 2020). 

Van der Linden and collegues (2017) say that there has to be a general intention towards mitigating climate 

change, that precedes psychological adaptation. Bradley and collegues (2020) when speaking about 

mitigation beliefs, define it as a belief that the individual’s own actions will be efficient for reaching a goal. 

Mitigation beliefs are an assurance that it’s possible to find effective solutions in the context of climate 

change and that these solutions can be implemented individually (Duchi et al., 2020). 

The growth mindset about the world tells us whether the individual perceives the world around them, its 

groups and their qualities as changeable and developable, or not (Duchi et al., 2020). 



128  Gertrud M. Keresztes, Ibolya Kotta  

 

 

Acta Didactica Napocensia, ISSN 2065-1430 

 

Identity can be defined as a label that we use to describe ourselves (Cook et al., 2002). While it can serve 

the purpose of differentiating one from another, it also helps the individual identify themselves as part of a 

group and meet its norms (Christensen et al., 2004). The validation of an identity can be viewed as an 

attempt to create and maintain a consistency between our attitudes and actions, and so it plays a vital role in 

pro-environmental behavior (Whitmarsh & O’Neill, 2010). 

1st Study 

Considering the model proposed by van der Linden (2015) that proved to significantly predict climate 

change risk perception through the demographics, knowledge about climate change causes effects and 

mitigation, descriptive and prescriptive norms, biosphere, socio-altruistic and egocentric value orientations, 

holistic affect, as well as personal experience with extreme weather, we formulated the following 

hypothesis: Demographics, value orientations, social norms, holistic affect, personal experience and 

knowledge about climate change predict climate change risk perception among Transylvanian youth. 

2. Materials and methods 

2.1.  Participants 

From an initial number of 89 participants, a number of 84 participants remained after excluding the outliers. 

Their ages were between 18 and 24 (M = 19.43, SD = 1.03). The gender distribution was the following: 

94% females and 6% males. The participants were all doing their Bachelor’s degree, the distribution among 

study years was the following: 43% first year psychology students, 7% second year psychology students, 

22% first year special education students, 4% first year and 4% second year biology students, 2% first year 

and 1% second year ecology students and 1% first year social work students. 

2.2.  Measures 

Climate change risk perception (van der Linden, 2015) 

This scale contains a total of 8 items that are split into two subscales: personal risk perception (4 items) and 

global risk perception (4 items). Answers are measured on a 7-point Likert scale where: 1 = not concerned 

at all/very unlikely/not serious at all/very rarely/major/likely to decrease, 7 = very concerned/very 

likely/very serious/very frequently/no contribution to climate change/likely to increase, depending on the 

question. 

Personal experience with extreme weather events (van der Linden, 2015) 

The scale measures the number of times participants experience extreme weather events (e.g. flood, heat 

wave, drought), with the help of 2 items. The possible answers were: (a) never, (b) once, (c) twice, (d) thrice 

or more and (e) I don’t remember. 

Holistic affect (van der Linden, 2015) 

The scale contains 3 items. Responses were measured on a 7-point Likert scale, where: 1 = very 

pleasant/very favorable/very positive, 7 = very unpleasant/very unfavorable/very negative, depending on 

the item. 

Broad value orientations (van der Linden, 2015) 

The broad value orientations of the participants were measured with the help of this 12 item scale. The scale 

is made up of 3 subscales: biosphere values (4 items), socio-altruistic values (4 items) and egocentric values 

(4 items). Responses were measured on a 9-point Likert scale, where: 1 = goes against my values, 9 = 

completely in line with my values. 
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2.3. Procedure 

After the translation process, the participants filled the questionnaires online. Psychology and special 

education students in their first year filled them during experimental psychology and applied statistics course, 

while biology and ecology students were approached during the introduction to biology seminar. The rest 

of the participants were asked through the online medium to take part. Participation was voluntary, before 

the questionnaires participants received a statement of agreement. No gratification was offered in exchange 

for the participation. Filling out the questionnaires took about 10-15 minutes altogether. 

3. Results 

3.1.  Descriptive statistics 

Descriptive statistics of the climate change risk perception, knowledge about climate change, holistic affect, 

social norms and value orientation scales can be viewed in Table 1. 

Table 1. Descriptive statistics of climate change risk perception, knowledge about climate change, holistic affect, 

social norms and value orientation 

 N M SD Min. Max.  

Climate change risk 

perception 

84 5.26 0.96 2.25 7.00 0.897 

Personal risk 

perception 

84 4.87 1.25 1.25 7.00 0.872 

Global risk 

perception 

84 5.66 0.74 3.25 7.00 0.730 

Holistic affect 84 6.38 0.79 4.00 7.00 0.679 

Social norms 84 4.43 1.25 1.17 7.00 0.861 

Descriptive norms 84 4.05 1.42 1.00 7.00 0.894 

Prescriptive norms 84 4.61 1.26 1.25 7.00 0.763 

Value orientation 84 6.87 0.73 5.00 8.25 0.668 

Social values 84 8.22 0.78 5.75 9.00 0.732 

Biospheric values 84 7.72 1.32 2.75 9.00 0.910 

Egoistic values 84 4.79 1.50 1.25 7.25 0.720 

3.2.  Multiple hierarchical regression 

To examine the first hypothesis, we conducted multiple hierarchical regression. According to it, 

demographics contributed 20.5% significantly to the model’s variance. In the second step, value orientations 

contributed another 31.4% significantly to the model’s variance (ΔR2 = 0.314, F(7,74) = 16.136, p = .001). 

As a third step we included experience that explained 2.7% of the variance of the model, although this 

change was not significant (ΔR2 = 0.027, F(12,69) = 2.120, p = .127). Lastly we included the social norms 

that explained 1.3%, non-significantly, of the model’s variance (ΔR2 = 0.018, F(14,67) = 0.994, p = .375), 

thus the model explained a total of 55.9% of risk perception. The effect size of participants (N = 84) was 

Cohen’s f2 = 1.267, in other words it was high. The results of the multiple hierarchical regression can be 

viewed in Table 2. 
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Table 2. Results of the multiple hierarchical regression on climate change risk perception 

 1. model 2. model 3. model 4. model 

 B β SE B β SE B β SE B β SE 

(Constant) 6.74**  1.94 .98  2.19 .78  2.12 .58  2.13 

gender -1.07* -.26 .42 -1.06* -.26 .35 -1.01* -.25 .35 -.99* -.35 .33 

age -.05 -.06 .10 -.03 .03 .08 -02 .02 .08 .02 .02 .08 

study subject .32* .31 .10 .15 .15 .09 .13 .12 .08 .13 .13 .09 

study year .21 .07 .31 .19 .07 .25 .03 .01 .26 .007 .003 .26 

egocentric values    -.03 -.05 .05 -.03 -.05 .05 -.03 -.05 .05 

social values    .17 .14 .12 .08 .06 .13 .06 .05 .13 

biospheric values    .37** .50 .07 .35** .47 .07 .34** .39 .07 

personal experience       .14 .03 .30 .21 .05 .31 

holistic affect       .23 .19 .11 .21 .17 .12 

descriptive norms          .08 .08 .10 

prescriptive norms          .01 .02 .07 

R2  .205*   .519**   .546   .559  

adj. R2  .164   .474   .489   .489  

∆R2     .314   .027   .013  
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4. Discussion 

The aim of this study was to repeat the model proposed by van der Linden (2015), to test the predictive 

power of its elements, like demographics, broad value orientations, knowledge, experiential processing and 

social norms as predictors of climate change risk perception. 

We found that our study was mostly consistent with the original research: demographics and value 

orientation were significant predictors of climate change risk perception. However, in our research, holistic 

affect, personal experience and social norms did not have a significant contribution to the explaining power 

of the model, despite the fact that in the original research, conducted by van der Linden (2015), these were 

the main contributors in explaining climate change risk perception. The difference between our findings and 

his may be due to cultural differences, since his study was conducted in the United Kingdom, whilst ours 

was in Transylvania. Despite the differences, our model had a 55.9% explaining power, being close to the 

68% of the original research. 

In line with previous research (Bord et al., 2000; Reser et al., 2012; Stevenson, 2015; van der Linden, 2015) 

the results show that there is a difference between genders: women’s risk perception was higher than men’s. 

Previous research has also shown that women have more knowledge about climate change than men (Reser 

et al., 2012).  At the same time, we found that women, compared to men, tend to be more affected 

emotionally about climate change, that can also give us some explanation about our previously mentioned 

findings. Another variable that seemed to have a major predictive power is the branch that the participants 

were studying, which is no surprise, since we had both biology and ecology students among our participants. 

Compared to the other students (like psychology and special education students), they had more knowledge 

about climate change and the issue of climate change was in line with their values too. The role of values 

will be discussed further on, but it’s important to note that previous researches also showed their importance 

in explaining climate change risk perceptions (Hidalgo & Pisano, 2010; Karpudewan, 2019; Reser et al., 

2012; van der Linden, 2015). 

The research also shed light on the importance of value orientations when predicting climate change risk 

perception. These findings are in line with previous studies (de Groot et al., 2012; van der Linden, 2015). 

We found that egocentric and social values weren’t as important, but biospheric values more so. Due to the 

fact that we are limited by cognitive capacity, when it comes to how many things we can get worried about 

and to what extent (Stevenson, 2015), it is no surprise that those with high egocentric values will be worried 

about things that endanger their own well-being, thus their personal risk perception will be higher, compared 

to global risk perception. Since social values and biospheric values seem to be present together, and since 

biospheric values already explain most of the variance in the model, social values cannot explain much more 

of the variance (van der Linden, 2015). Van der Linden (2015) also found biospheric values to have the 

highest predictive power, compared to all the other variables. This should not come as a surprise, since 

values like “protecting the Earth” and “harmony with nature” will naturally result in considering climate 

change as riskful. 

In case of experiential processing neither holistic affect, nor personal experience had not had a significant 

explanatory power in the model. Further investigations proved that holistic affect was correlating with the 

participants’ specialty area, which was controlled, and so the affect could not add more explaining power. 

A possible explanation of the lack of predictive power of the personal experiences could be that it is not 

enough to have experiences with heat waves, drought or floods, people also have to attribute these extreme 

weather event to climate change in order to perceive risk (Helgeson et al., 2012). 

Among the social norms neither the prescriptive nor the descriptive ones seemed to predict risk perception. 

Despite this fact, it had a strong correlation with biospheric values, which were controlled, thus they could 

not contribute further to the explaining power. 
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We can conclude that Transylvanian youth females have more knowledge about the ways to mitigate climate 

change. Additionally, those individuals that value the biosphere will tend to perceive climate change as 

more riskful. 

2nd Study 

Van der Linden (2015) came to the conclusion that demographics and value orientations play an important 

role in the individual’s perception of risk. Bradley et al. (2020) pointed out that if individuals have a green 

identity, they will feel more at risk when it comes to climate change. In the same study, they found that there 

is a strong predictive link from psychological adaptation to climate change risk perception.  

Bradley et al. (2020) came to the conclusion that the higher the risk perception of an individual, the more 

likely it is that they will think and talk about, share their feelings about it, in other words psychological 

adaptation will appear. This same research pointed out that risk perception indirectly predicts psychological 

adaptation, if the individuals believe that their actions will have a meaningful impact in mitigation. A 

possible explanation to this is that the feeling of helplessness bores worry, that in exchange will probably 

result in avoidance, while feeling able to change will result in higher engagement in the topic of climate 

change  

Bradley et al. (2020) found that mitigation beliefs (both directly and indirectly), and psychological 

adaptation (directly) predicted pro-environmental behavior. Further sources note that behavioral intention 

plays an important role in pro-environmental behavior (Imran et al., 2014; Lin et al., 2012; Sirivongs & 

Tsuchiya, 2012).  

Numerous previous research points out the importance of gathering knowledge in changing attitudes and 

behaviors regarding climate change (Clayton et al., 2015; Masud et al., 2016; Truelove & Parks, 2012). 

Further sources highlight that it’s not enough to process information superficially, suggesting that deep 

engagement plays a crucial role in the long-term effects of information gathering (Kruglanski et al., 2012; 

Petty & Cacioppo, 1986; Rogers et al., 1983). Goldberg et al. (2020) found that it is important to process 

information not only cognitively but affectively too. In order to achieve the mentioned affective processing, 

considering the findings of Carlson et al. (2020) we used affective images (mostly positive ones) and looked 

at their effect too. Along with these findings and considering the model proposed by Bradley et al. (2020), 

that presupposes mitigation beliefs and psychological adaptation as predictors of pro-environmental 

behavior. Considering the aforementioned we concluded the following hypotheses: 

Demographics, green identity and value orientations predict risk perception among Transylvanian youth; 

Mitigation beliefs mediate the link between risk perception and psychological adaptation; 

Mitigation beliefs - through the mediation of behavioral intention – and psychological adaptation predict 

pro-environmental behavior among youth; 

Knowledge, emotional affect and deep engagement have a positive effect on mitigation beliefs, 

psychological adaptation and pro-environmental behaviors among youth. 

5. Materials and methods 

5.1.  Participants 

For the regression we used data from 72 participants, while in the experiment data of 31 of these participants 

was used (during the posttest and follow-up). The age of participants in the experiment was between 18 and 

24 (M = 19.61, SD = 1.17), their gender was: 84% female and 16% male. The participants had differing 

specialty areas, such as: 45% first year psychology students, 29% second year psychology students, 10% 

12th grade mathematic-informatics students, 7% second year ecology students, 3% second year biology 

students, 3% tourism-geography students and 3% first year geography students. 
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5.2.  Measures 

Growth mindset about the world (Measure of world theories, Chiu et al., 1997) 

The scale consists of 3 items. The answers ranged from 1 to 6, where: 1 = strongly disagree, 6 = strongly 

agree.  

Mitigation beliefs (Beliefs about mitigation, Soliman & Wilson, 2017) 

The scale consists of 3 items. The responses ranged between 1 and 7, where: 1 = strongly disagree, 7 = 

strongly agree. The scale contains the following reversed item: “I feel like any action I take to be 

environmentally responsible is only a ‘drop in the bucket’ and won’t make a difference” 

Behavioral intention (Behavioral intention, Masud et al., 2016) 

This scale contains 6 items. Answers range on a Likert-scale between 1 to 5, where: 1 = strongly disagree, 

5 = strongly agree. The scale contains the following reversed item: “I am not willing to change my lifestyle 

to counteract global warming and climate change.” 

Pro-environmental behavior (pro-environmental behavior scale, Whitmarsh & O’Neill, 2010) 

This scale contains 17 items of which we used 14 items. The participants had to judge the frequency of 

activities such as “I recycle”, “I eat less meat”. Answers ranged between 0 to 3, where: 0 = never, 1 = 

sometimes, 2 = frequently, 3 = always. 

Psychological adaptation (Psychological adaptation measure in the context of climate change, Reser et al., 

2012) 

This scale contains 6 items of which we used 5. Responses ranged between 1 and 6, where: 1 = strongly 

disagree, 6 = strongly agree. The scale contains the following reversed item: “Increasingly I find myself less 

likely to attend to media reports, articles and discussions about the nature or impacts of climate change” 

Climate change risk perception (Risk perception, van der Linden, 2015) 

We used the same questionnaire as in the previous study. 

Green identity (Pro-environmental self-identity, Whitmarsh & O’Neill, 2010) 

This scale consists of 4 items. Possible answers range from 1 to 5, where: 1 = strongly disagree, 5 = strongly 

agree. Two of the items are reversed: “I would be embarrassed to be seen as having an environmentally-

friendly lifestyle” and “I would not want my family or friends to think of me as someone who is concerned 

about environmental issues”. 

Value orientations (Broad value orientations, van der Linden, 2015) 

The same scale was used as in the previous study, but only extracting the biosphere and social value 

orientations subscales. 

5.3. Procedure 

After translating the scales, the participants filled them out in Google Forms, that contained a short 

description of the study and the statement of agreement. A randomly distributed prize of 100 lei was offered, 

also 100 and 50 lei for those that scored the highest on the quiz. Subsequently participants were divided into 

the control and experimental groups. 

Those in the control group received a daily e-mail, for five days, that contained information about the causes, 

effects, mitigation and psychological dimensions of climate change. The text was accompanied by a positive 

affective image, a quote from a well-known person, a small daily task (e.g. turning off the lights when not 

in use or making a vegan dish) and a quiz about the information contained in the e-mail. 
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After one week, then one month has passed the participants filled out the questionnaires once again. Control 

group participants then have a chance to participate in the intervention themselves. 

6. Results 

6.1. Descriptive statistics 

Descriptive statistics of the climate change risk perception, value orientation, pro-environmental behavior, 

behavioral intention, psychological adaptation, mitigation beliefs, growth mindset about the world and green 

identity scales can be viewed in Table 3. 

Table 3. Descriptive statistics of climate change risk perception, value orientation, pro-environmental behavior, 

behavioral intention, psychological adaptation, mitigation beliefs, growth mindset about the world and green 

identity 

 N M SD Min. Max.  

Climate change 

risk perception 

31 5.27 0.89 2.75 6.75 0.891 

Personal risk 

perception 

31 4.87 1.19 1.75 6.75 0.835 

Global risk 

perception 

31 5.67 0.71 3.75 6.75 0.783 

Value orientation 31 7.84 0.81 5.13 9.00 0.900 

Biospheric values 31 7.55 1.14 3.75 9.00 0.900 

Social values 31 8.13 0.72 6.50 9.00 0.848 

pro-

environmental 

behavior 

31 2.64 0.33 2.00 3.29 0.639 

Behavioral 

intention 

31 3.58 0.67 1.33 4.83 0.713 

Psychological 

adaptation 

31 4.40 1.04 1.4 6.0 0.811 

Mitigation beliefs 31 4.94 1.15 1.33 6.66 0.653 

Growth mindset 

about the world 

31 3.21 1.10 1.33 6.00 0.830 

Green identity 31 4.10 0.54 2.50 5.00 0.622 

6.2. Examining the hypotheses 

To test the first hypothesis, we conducted a multiple hierarchical regression. The results showed that 

demographics contributed 10.2% to the model, although not significantly. In the second step green identity 

contributed an additional 14.1% significantly (ΔR2 = 0.141, F(5,66) = 4.225, p = .001). In the third step, 

including value orientations, further explained 18.1% of the model’s variance, significantly (ΔR2 = 0.181, 

F(7,64) = 6.725, p < .001). Thus, the total effect size of the model, among participants (N = 72), was that of 

Cohen’s f2 = 0.47, which is considered high. The results can be viewed in Table 4. 

To test the second hypothesis, we conducted regression and mediation tests. To test the predictive link 

between risk perception and psychological adaptation we conducted a regression, omitting the mediator. 

We found that risk perception significantly predicted psychological adaptation (b = .762, t(69) = 9.076, p 

< .001), so the first condition of the mediation was met. In the next step we conducted a regression between 

mitigation beliefs and risk perception, the predictive power was significant (b = .592, t(69) = 4.956, p < .001), 

thus the second condition of the mediation was met. In the third step we conducted a regression between 

mitigation beliefs and psychological adaptation, while controlling for risk perception. Mitigation beliefs 

significantly predicted psychological adaptation (b = .242, t(68) = 3.042, p = .003), thus the third condition 
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of the mediation was met. In the fourth step we tested the predictive power of risk perception upon 

psychological adaptation while the mediator was controlled for. In this case risk perception also had a 

significant predictive power upon psychological adaptation (b = .619, t(68) = 6.706, p <  < .001), thus the 

last criteria for the mediation was also met. 

Table 4. Hierarchical regression predicting climate change risk perception 

The Sobel test certified the partial mediation (z = 2.60, p = .009). The confidence interval of the indirect 

effect was 95% CI (0.036, 0.260). 

The results of the regression showed that risk perception, mediated by mitigation beliefs, explained 59.5% 

of the variance of the model. The effect size among participants (N = 72) was Cohen’s f2 = 0.41, that is 

considered high. The results can be viewed in Table 5. 

Table 5. The results of the mediation in predicting psychological adaptation 

Outcome variables Predictor B SE t p 

1. regression      

psychological 

adaptaptation 

risk perception 0.762 0.084 9.076 < .001 

2. regression      

mitigation beliefs risk perception 0.592 0.120 4.956 < .001 

3. regression      

psychological 

adaptation 

risk perception 0.619 0.092 6.706 < .001 

mitigation beliefs 0.242 0.079 3.042 .003 

To test the third hypothesis, in the first step we conducted a regression between mitigation beliefs and pro-

environmental behavior, while omitting the mediator. Mitigation beliefs significantly predicted pro-

environmental behavior (b = .143, t(69) = 4.813, p < .001), thus the first condition of the mediation was met. 

As a second step we conducted a regression considering behavioral intention and mitigation beliefs. The 

results show that mitigation beliefs significantly predicted behavioral intention (b = .333, t(69) = 6.330, p 

< .001 ), thus the second condition of the mediation was met. As a third step we tested the predictive power 

of behavioral intention upon pro-environmental behavior, while controlling for the mediator. We found that 

behavioral intention significantly predicted pro-environmental behavior (b = .180, t(69) = 2.797, p = .007), 

thus the third condition of the mediation was met. Lastly, we tested the predictive power of mitigation beliefs 

upon pro-environmental behavior, while behavioral intention was held under control. The results show that 

mitigation beliefs still predicted significantly pro-environmental behavior (b = .083, t(68) = 2.333, p = .023). 

 1. model 2. model 3. model 

 B β SE B β SE B β SE 

(Constant) 5.332*  1.669 1.682  1.863 1.037  1.756 

gender -.673* -.265 .312 -.597* -.236 .290 -.366 -.144 .264 

age .077 .115 .088 .089 .133 .082 .028 .041 .074 

study subject .082 .180 .056 .025 .054 .054 -.041 -.089 .051 

educational level -.519 -.172 .410 -.435 -.144 .381 -.131 -.043 .345 

green identity    .798* .394 .228 .166 .082 .246 

biospheric values       .523** .611 .135 

social values       -.037 -.040 .115 

R2  .102   .242*   .424**  

adj. R2  .048   .185   .361  

∆R2     .141   .181  
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The Sobel test proved the partial mediation (z = 2.55, p = .010). The confidence interval of the indirect effect 

was 95% CI (0.014, 0.112). The results can be viewed in Table 6. 

Table 6. The results of the mediation in predicting pro-environmental behavior 

Outcome variable Predictor B SE t p 

1. regression      

pro-environmental 

behavior 

mitigation 

beliefs 

0.143 0.030 4.813 < .001 

2. regression      

behavioral intention mitigation 

beliefs 

0.333 0.053 6.330 < .001 

3. regression      

pro-environmental 

behavior 

mitigation 

beliefs 

0.083 0.036 2.333 .023 

behavioral 

intention 

0.180 0.064 2.797 .007 

To examine the effect of the intervention we conducted split-plot variance analysis, where time (pretest, 

posttest and follow-up) was the within group factor and the group (experimental and control) was the 

between group factor, while the dependent variables were either risk perception, mitigation beliefs or 

psychological adaptation. 

Risk perception 

Risk perception throughout the tests (F(2,58) = 3.300, p = .044) showed significant changes. This change 

tells us that if we do not consider the group of the participants, their perception of risk changes throughout 

time. Compared to this in the time*group interaction we did not find significant results (p = .452). These 

findings mean that there was no important difference between the experimental and the control group during 

the three different measurements (pretest, posttest and follow-up). The effect of the groups (F(1,29) = 0.739, 

p = .397) wasn’t significant, in other words this means that if we don’t consider other variables, the values 

of the control and the experimental group did not differ significantly.  

Further analyses showed no significant difference between the groups during pretest (p = .261). The values 

of the experimental group significantly grew between the pretest and the posttest (p = .012), and during the 

follow-up decayed, although not significantly (p = .339). The values of the control group grew between 

pretest and posttest (p = .938), and decayed between posttest and follow-up (p = .907), although not 

significantly in either of the cases. The results can be viewed in Table 7. 

Table 7. SP ANOVA results. The changes in climate change risk perception 

 

 

     Between measures Between groups 

 group N M SD F p ηp
2 F p ηp

2 

pretest experimental 14 5.07 0.94       

 control 17 5.44 0.86       

 all 31 5.27 0.90       

posttest experimental 14 5.37 0.81       

 control 17 5.53 0.86 .805 .452 .027 .739 .397 .025 

 all 31 5.46 0.83       

follow-

up 

experimental 14 5.15 0.87       

 control 17 5.40 0.95       

 all 31 5.29 0.91       
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Mitigation beliefs 

The mitigation beliefs during the three measures (F(2,58) = 3.381, p = .069) did not show significant 

difference, and the same goes for time*group interaction (p = .063). This means that independently of group, 

during the pretest, posttest and follow-up there was no significant difference among results, and among 

groups and measurements there also was no significant difference. Between the groups (F(1,29) = 0.382, p 

= .514)  there wasn’t a significant difference. In other words, if we don’t take into consideration the three 

times of measurement, there wasn’t a significant difference between the groups. 

Further analyses show that there wasn’t a significant difference between groups (p = .154) during the pretest. 

The values of the experimental groups changed significantly between the pretest and posttest (p = .012), 

also between pretest and follow-up (p = .003), but was not significant between the posttest and the follow-

up (p = .830). In the control group there was a slight change between pretest and posttest and between 

posttest and follow-up, but these changes were not significant. The results can be viewed in Table 8. 

Table 8. SP ANOVA results. The change in mitigation beliefs 

 

 

 

 

 

 

Psychological adaptation 

Psychological adaptation through time (F(2,58) = 4.359, p = .017) showed significant changes. In other 

words, all of the participants’ values were different throughout the three measurements. In the same way, in 

the time*group interaction (p = .003) also showed significant difference, meaning that if we analyze the 

values between groups and measurement times, we can observe a considerable difference. The effect of the 

groups (F(1,9) = 0.000, p = .997) did not show significant differences. Based on these findings we can say 

that if we only consider the division of groups, but not that of measurement times, we will see no significant 

changes in the values obtained. 

During the pretest there wasn’t a significant difference between groups (p = .379). The experimental group 

showed a significant growth between pretest and posttest (p = .004) and so did between pretest and follow-

up (p < .001). Although between posttest and follow-up the experimental group’s values decreased, this 

change wasn’t significant (p = .479). The values of the control group decreased between pretest and posttest 

(p = .497), then they increased between posttest and follow-up (p = .592), but none of these changes was 

significant. The results can be viewed in Table 9. 

 

 

  

     Between measures Between groups 

 group N M SD F p ηp
2 F p ηp

2 

pretest experimental 14 4.62 1.28       

 control 17 5.22 0.99       

 all 31 4.95 1.15       

posttest experimental 14 5.14 1.25       

 control 17 5.25 0.84 2.902 .063 .091 .382 .541 .013 

 all 31 5.20 1.02       

follow-

up 

experimental 14 5.19 1.39       

 control 17 5.18 1.01       

 all 31 5.18 1.17       
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Table 9. SP ANOVA results. The changes in psychological adaptation 

      Between 

measures 

 Between 

groups 

 group N M SD F p ηp
2 F p ηp

2 

pretest experimental 14 4.21 1.27       

 control 17 4.55 0.83       

 all 31 4.40 1.05       

posttest experimental 14 4.63 1.09       

 control 17 4.47 0.94 6.347 .003 .180 .000 .997 .000 

 all 31 4.54 1.00       

follow-up experimental 14 4.71 1.14       

 control 17 4.53 0.99       

 all 31 4.61 1.05       

Pro-environmental behavior 

Pro-environmental behavior through time (F(2,58) = 2.763, p = .071) didn’t show significant changes. In 

other words, all of the participants’ values weren’t different throughout the three measurements. The 

time*group interaction (p = .008) showed significant difference, meaning that if we analyze the values 

between groups and measurement times, we can observe a considerable difference. The effect of the groups 

(F(1,29) = 0.030, p = .864) did not show significant differences. Based on these findings we can say that if 

we only consider the division of groups, but not that of measurement times, we will see no significant 

changes in the values obtained. 

Further analyses showed that there wasn’t a significant difference between groups during the pretest (p 

= .507). In the experimental group the values increased significantly between pretest and posttest (p < .001) 

and between pretest and follow-up too (p = .039), but between posttest and follow-up the values somewhat 

decreased. Based on these findings we can safely say that the intervention, that was aimed at increasing pro-

environmental behavior through gathering knowledge, deeply engaging with it and being emotionally 

affected was effective both on short- and long-term. The values of the control group slightly decreased 

between the pretest and posttest (p = .271), then increased between posttest and follow-up (p = .162) but 

none of these changes was significant. The results can be viewed in Table 10. 

Table 10. SP ANOVA results. Changes in pro-environmental behavior 

 

7. Discussion 

Broadly speaking the roles of the second study were to unravel the background mechanisms of pro-

environmental behavior and creating an intervention that would encourage it. 

     Between measures Between groups 

 group N M SD F p ηp
2 F p ηp

2 

pretest experimental 14 2.60 0.35       

 control 17 2.68 0.34       

 all 31 2.64 0.34       

posttest experimental 14 2.77 0.34       

 control 17 2.64 0.34 5.217 .008 .152 .030 .864 .001 

 all 31 2.70 0.34       

follow-up experimental 14 2.72 0.30       

 control 17 2.71 0.31       

 all 31 2.71 0.30       
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The first three hypotheses aimed at analyzing the background mechanisms predicting pro-environmental 

behavior. First of all, we wanted to know to what extent the demographic data, green identity and social 

norms explain climate change risk perception. The findings show that our presumptions were mainly right: 

both green identity and social norms had an important role to play. 

Considering the model created by Bradley et al. (2020) we analyzed whether mitigation beliefs mediates 

the predictive link between risk perception and psychological adaptation. The findings show that beyond 

perceiving climate change as a risk, it is important to also view our actions as useful, before we can 

meaningfully deal with the matter at hand on a mental level. 

As a last step in unraveling the background mechanisms of pro-environmental behavior we examined to 

what extent do demographic data, psychological adaptation and mitigation beliefs (this last one mediated 

by behavioral intention) predict pro-environmental behavior. We once again considered the model proposed 

by Bradley et al. (2020), adding behavioral intention as a mediator based on the theory of planned behavior 

and previous findings (Imran et al., 2014; Lin et al., 2012; Sirivongs & Tsuchiya, 2012). We found that 

behavioral intention is a necessary addition to beliefs about mitigation, in other words, it does work as a 

mediator between mitigation beliefs and pro-environmental behavior. This finding can be explained by the 

fact that for a behavioral intention to appear, and later convert into behavior itself, it is necessary for the 

individual to see their actions as meaningful contributions. Psychological adaptation did not have a 

significant role in explaining pro-environmental behavior, to which a possible explanation is that, much like 

mitigation beliefs, the effect of psychological adaptation will be mainly indirect, mediated by behavioral 

intention. In other words, after processing the information and weighting the risks of climate change a 

behavioral intention will appear first and foremost, which later will be converted into the behavior itself. 

When examining the effect of the intervention upon participants we found that risk perception didn’t show 

a significant difference between groups. This goes against van der Linden's (2015) findings, since he found 

a strong predictive power of knowledge, which was the main variable in our research. 

In the same way, mitigation beliefs did not show a significant difference, only when we took a closer look. 

We found that the experimental group came to believe that their actions mattered, much more than the 

control group did. Not only did their beliefs about their individual power of mitigation grew on the short-

term, this effect remained almost the same on the long-term too. A possible explanation to this finding is 

that over time, the individuals acted upon climate change, mitigated it in some way, thus they tended to see 

these actions as doable, and in the end, even more useful. 

In the case of psychological adaptation, we observed a growth throughout time among all participants. This 

is probably due to the fact that completing the survey encouraged every participant to be more mindful about 

climate change in their day-to-day lives. If we only consider the values of the experimental group, we can 

see that there was a significant growth in how much they think and talk about climate change. This effect 

lasted over long-term too. This is not only due to the fact that they gathered knowledge, which was later 

dealt with on a mental level, they had more information to talk about with their close ones, but also sue to 

the section of the intervention that dealt with the psychological aspects of climate change. 

Lastly, we examined whether gathering knowledge, then deep engagement with it, and adding emotional 

affectivity encouraged participants to behave pro-environmentally. Considering the values of the 

experimental group, there was a notable growth in pro-environmental behavior immediately after the 

intervention and it persisted over long-term too. Many times, what’s stopping people for acting in a pro-

environmental manner is that they don’t have enough knowledge about possible ways to mitigate climate 

change. It is also probable that after learning why these actions are necessary and how they might help, 

participants become more mindful in situations where it comes to a choice of considering the environment 

(e.g. when shopping – buying plastic bags or not). In order to prevent participants from being overworked 

with actions, we accentuated the role of small daily actions and encouraged them to do only little in the 

beginning, thus these actions stood the tide of time. 
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Broadly, we can come to the conclusion that gathering knowledge, deeply engaging in it and being 

emotionally affected, when it comes to climate change, helps pro-environmental behavior. 

References 

Bord, R., O’Connor, R., & Fisher, A. (2000). In What Sense Does the Public Need to Understand Global 

Climate Change? Public Understanding of Science, 9, 205–218. https://doi.org/10.1088/0963-6625/9/3/301 

Bradley, G. L., Babutsidze, Z., Chai, A., & Reser, J. P. (2020). The role of climate change risk perception, 

response efficacy, and psychological adaptation in pro-environmental behavior: A two nation study. Journal 

of Environmental Psychology, 68, 101410. https://doi.org/https://doi.org/10.1016/j.jenvp.2020.101410 

Brody, S. D., Zahran, S., Vedlitz, A., & Grover, H. (2007). Examining the Relationship Between Physical 

Vulnerability and Public Perceptions of Global Climate Change in the United States. Environment and 

Behavior, 40(1), 72–95. https://doi.org/10.1177/0013916506298800 

Carlson, J. M., Kaull, H., Steinhauer, M., Zigarac, A., & Cammarata, J. (2020). Paying attention to climate 

change: Positive images of climate change solutions capture attention. Journal of Environmental 

Psychology, 71, 101477. https://doi.org/https://doi.org/10.1016/j.jenvp.2020.101477 

Chiu, C., Dweck, C. S., Tong, J. Y., & Fu, J. H. (1997). Implicit theories and conceptions of morality. 

Journal of Personality and Social Psychology, 73(5), 923. 

Christensen, P., Rothgerber, H., Wood, W., & Matz, D. (2004). Social Norms and Identity Relevance: A 

Motivational Approach to Normative Behavior. Personality & Social Psychology Bulletin, 30, 1295–1309. 

https://doi.org/10.1177/0146167204264480 

Clayton, S., Devine-Wright, P., Stern, P., Whitmarsh, L., Carrico, A., Steg, L., Swim, J., & Bonnes, M. 

(2015). Psychological research and global climate change. Nature Climate Change, 5, 640–646. 

https://doi.org/10.1038/nclimate2622 

Cook, A. J., Kerr, G. N., & Moore, K. (2002). Attitudes and intentions towards purchasing GM food. Journal 

of Economic Psychology, 23(5), 557–572. https://doi.org/https://doi.org/10.1016/S0167-4870(02)00117-4 

de Groot, J., Steg, L., & Poortinga, W. (2012). Values, Perceived Risks and Benefits, and Aclimate 

changeeptability of Nuclear Energy. Risk Analysis : An Official Publication of the Society for Risk Analysis, 

33. https://doi.org/10.1111/j.1539-6924.2012.01845.x 

Duchi, L., Lombardi, D., Paas, F., & Loyens, S. M. M. (2020). How a growth mindset can change the 

climate: The power of implicit beliefs in influencing people’s view and action. Journal of Environmental 

Psychology, 70, 101461. https://doi.org/https://doi.org/10.1016/j.jenvp.2020.101461 

Gifford, R. (2011). The dragons of inaction: psychological barriers that limit climate change mitigation and 

adaptation. American Psychologist, 66(4), 290. 

Goldberg, M. H., Gustafson, A., & van der Linden, S. (2020). Leveraging Social Science to Generate 

Lasting Engagement with Climate Change Solutions. One Earth, 3(3), 314–324. 

https://doi.org/https://doi.org/10.1016/j.oneear.2020.08.011 

Helgeson, J., van der Linden, S., & Chabay, I. (2012). The role of knowledge, learning and mental models 

in public perceptions of climate change related risks. In Learning for Sustainability in Times of Aclimate 

changeelerating Change (pp. 329–346). https://doi.org/10.3920/978-90-8686-757-8_21 

Hidalgo, M., & Pisano, I. (2010). Determinants of risk perception and willingness to tackle climate change. 

A pilot study. Psyecology: Revista Bilingüe de Psicología Ambiental - Bilingual Journal of Environmental 

Psychology, 1, 105–112. https://doi.org/10.1174/217119710790709595 

Imran, S., Alam, K., & Beaumont, N. (2014). Environmental orientations and environmental behaviour: 



From perceiving the risk of climate change to pro-environmental behavior 141 

 

Volume 14 Number 2, 2021 

 

Perceptions of protected area tourism stakeholders. Tourism Management, 40, 290–299. 

https://doi.org/https://doi.org/10.1016/j.tourman.2013.07.003 

Karpudewan, M. (2019). The relationships between values, belief, personal norms, and climate conserving 

behaviors of Malaysian primary school students. Journal of Cleaner Production, 237, 117748. 

https://doi.org/https://doi.org/10.1016/j.jclepro.2019.117748 

Kruglanski, A. W., Bélanger, J. J., Chen, X., Köpetz, C., Pierro, A., & Mannetti, L. (2012). The energetics 

of motivated cognition: A force-field analysis. In Psychological Review (Vol. 119, Issue 1, pp. 1–20). 

American Psychological Association. https://doi.org/10.1037/a0025488 

Lin, S., Wang, X., Yu, I., Miao, J., & Li,  jin. (2012). P-343: An Investigation of Children’s Health Effects 

of Environmental Lead Pollution Resulting from Local Industries in a Rural Area of China. Epidemiology, 

23(5S). 

https://journals.lww.com/epidem/Fulltext/2012/09001/P_343__An_Investigation_of_Children_s_Health.7

46.aspx 

Masud, M. M., Al-Amin, A. Q., Junsheng, H., Ahmed, F., Yahaya, S. R., Akhtar, R., & Banna, H. (2016). 

Climate change issue and theory of planned behaviour: relationship by empirical evidence. Journal of 

Cleaner Production, 113, 613–623. https://doi.org/https://doi.org/10.1016/j.jclepro.2015.11.080 

Menny, C., Osberghaus, D., Pohl, M., & Werner, U. (2011). General knowledge about climate change, 

factors influencing risk perception and willingness to insure. ZEW-Centre for European Economic Research 

Discussion Paper, 11–060. 

Metz, B., Davidson, O., Bosch, P., Dave, R., & Meyer, L. (2007). Mitigation of climate change. 

Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on 

Climate Change (IPclimate change). 

Petty, R. E., & Cacioppo, J. T. (1986). The elaboration likelihood model of persuasion. In Communication 

and persuasion (pp. 1–24). Springer. 

Popenoe, D., Cunningham, P., & Boult, B. (1998). Sociology: First South African Edition. CUNNINGHAM, 

P. & South Africa: Prentice Hall. BOUTL, B. 

Reser, J. P., Bradley, G. L., Glendon, A. I., Ellul, M. C., & Callaghan, R. (2012). Public risk perceptions, 

understandings and responses to climate change in Australia and Great Britain. Gold Coast, Qld: Griffith 

Climate Change Response Adaptation Facility. 

Rogers, R., Cacioppo, J., & Petty, R. (1983). Cognitive and physiological processes in fear appeals and 

attitude change: A revised theory of protection motivation (pp. 153–177). 

Sirivongs, K., & Tsuchiya, T. (2012). Relationship between local residents’ perceptions, attitudes and 

participation towards national protected areas: A case study of Phou Khao Khouay National Protected Area, 

central Lao PDR. Forest Policy and Economics, 21, 92–100. 

Slovic, P., Finucane, M. L., Peters, E., & MacGregor, D. G. (2007). The affect heuristic. European Journal 

of Operational Research, 177(3), 1333–1352. https://doi.org/https://doi.org/10.1016/j.ejor.2005.04.006 

Soliman, M., & Wilson, A. E. (2017). Seeing change and being change in the world: The relationship 

between lay theories about the world and environmental intentions. Journal of Environmental Psychology, 

50, 104–111. 

Spence, A., Poortinga, W., & Pidgeon, N. (2012). The Psychological Distance of Climate Change. Risk 

Analysis, 32(6), 957–972. https://doi.org/https://doi.org/10.1111/j.1539-6924.2011.01695.x 

Stern, P. C. (2000). New Environmental Theories: Toward a Coherent Theory of Environmentally 

Significant Behavior. Journal of Social Issues, 56(3), 407–424. 

https://doi.org/https://doi.org/10.1111/0022-4537.00175 



 

 

Acta Didactica Napocensia, ISSN 2065-1430 

 

Stern, P. C., Dietz, T., & Kalof, L. (1993). Value Orientations, Gender, and Environmental Concern. 

Environment and Behavior, 25(5), 322–348. https://doi.org/10.1177/0013916593255002 

Stevenson, K. (2015). Motivating Action through Fostering Climate Change Hope and Concern and 

Avoiding Despair among Adolescents. Sustainability, 8, 6. https://doi.org/10.3390/su8010006 

Swim, J., Clayton, S., Doherty, T., Gifford, R., Howard, G., Reser, J., Stern, P., & Weber, E. (2009). 

Psychology and global climate change: Addressing a multi-faceted phenomenon and set of challenges. A 

report by the American Psychological Association’s task force on the interface between psychology and 

global climate change. American Psychological Association, Washington. 

Truelove, H. B., & Parks, C. (2012). Perceptions of behaviors that cause and mitigate global warming and 

intentions to perform these behaviors. Journal of Environmental Psychology, 32(3), 246–259. 

https://doi.org/https://doi.org/10.1016/j.jenvp.2012.04.002 

van der Linden, S. (2015). The social-psychological determinants of climate change risk perceptions: 

Towards a comprehensive model. Journal of Environmental Psychology, 41, 112–124. 

https://doi.org/https://doi.org/10.1016/j.jenvp.2014.11.012 

van der Linden, S., Leiserowitz, A., Rosenthal, S., & Maibach, E. (2017). Inoculating the Public against 

Misinformation about Climate Change. Global Challenges, 1(2), 1600008. 

https://doi.org/https://doi.org/10.1002/gch2.201600008 

Weber, E. U. (2010). What shapes perceptions of climate change? WIREs Climate Change, 1(3), 332–342. 

https://doi.org/https://doi.org/10.1002/wclimate change.41 

Whitmarsh, L., & O’Neill, S. (2010). Green identity, green living? The role of pro-environmental self-

identity in determining consistency across diverse pro-environmental behaviours. Journal of Environmental 

Psychology, 30(3), 305–314. https://doi.org/https://doi.org/10.1016/j.jenvp.2010.01.003 

Zajonc, R. B. (1980). Feeling and thinking: Preferences need no inferences. American Psychologist, 35(2), 

151–175. https://doi.org/10.1037/0003-066X.35.2.151 

 

Authors 

Keresztes, M. G., Babeș-Bolyai University, Faculty of Psychology and Educational Sciences, Department 

of Applied Psychology, Cluj-Napoca (Romania). E-mail: keresztes.gertrud@gmail.com,  

Kotta, I., Babeș-Bolyai University, Faculty of Psychology and Educational Sciences, Department of 

Applied Psychology, Cluj-Napoca (Romania). E-mail: ibolya.kotta@ubbcluj.ro 

 


