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S1. Items per node 

Table S1.1  
The nodes were calculated by computing the mean of the items included per node. Items were included based on principal component analysis. 
 

Node Questionnaire items Answer scale 

Science interest/ 
IntSci 
 

I am very interested in science . 
In my free time I read a lot about science. 
I always look(ed) forward to my science lessons, because I enjoy(ed) them a lot. 
I have been interested in science since I was young. 
I watch a lot of science-related videos online (such as Veritasium, ASAP science) 
(Later in my life) I want to pursue a career in science or a related discipline . 
When I read about science or watch something about science, I am fully focused 
and forget everything around me. 
I know a lot about science. 

1 (not true at all for me) to 5 (very 
true for me) 

Climate interest/ 
IntCli 
 

I am very interested in climate change. 
In my free time I read a lot about climate change. 
I (would have) enjoy(ed) learning about climate change in school. 
I have been interested in climate change since I was young. 
I watch a lot of climate change-related videos online (such as videos from Our 
Changing Climate). 
(Later in my life) I want to pursue a career in environmental sciences or have a 
climate change-related job. 
When I read about climate change or watch something about climate change, I am 
fully focused and forget everything around me. 
I know a lot about climate change. 

1 (not true at all for me) to 5 (very 
true for me) 

Trust You. 
Environmental organizations (e.g., greenpeace, extinction rebellion). 
Societal institutions (e.g., the EU, the local and national government). 
Science (biologists, climate scientists). 

To what degree do you think that: 
... can influence the 
environmental problems in a 
positive direction? 
1 (not at all) to 5 (to a large 
extent) 
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Self-efficacy I am able to contribute in reducing the magnitude of climate change. 
If world society collaborates, global warming can be limited to few degrees (plus 
2-4 degrees Celsius). 
I am able to reduce my CO2-emission. 
As long as actions are taken to mitigate global warming, climate change can be 
effectively reduced. 
Although it may cause inconvenience, I can still change my behavior to mitigate 
global warming. 
I can try my best in every way to mitigate global warming. 

1 (I do not agree at all) to 5 (I 
totally agree) 

Pro-environmental 
behavior/ PEB1 
 

I separate waste so that it can be recycled.  
I try to reduce the consumption of animal products. 
I try to repair things before throwing them away and buying something new. 
Before I buy a product, I think about if I really need it. 
I don’t buy products which are over-packaged. 

1 (never) to 5 (always) 

Pro-environmental 
behavior/ PEB2  
 

I discuss climate change and its impacts with family or friends. 
I act on my family or friends to behave in a climate friendly manner. 
When I buy a new product, I consider that it does not consume that much energy. 
I forego going by car (e.g., even as a passenger), instead I travel by bicycle or 
public transport. 
I travel by plane as little as possible. 

1 (never) to 5 (always) 

Pro-environmental 
behavior removed 
items* 

I follow reports in the media about climate change. 
I join information events about climate change voluntarily.  
I engage in organizations which promote climate protection. 
I engage in actions to inform the population about climate change (such as 
attending Fridays for Future demonstrations or Global Climate Change strikes). 
I try to save water, by not keeping the shower or the tap running unnecessarily. 
I turn down the heating when I am not at home. 
I turn off electrical devices/the light when I do not need them/it. 

1 (never) to 5 (always) 

Hope Even when some people give up, I know there will be people who will continue to 
try to solve problems caused by climate change. 
Every day, more people care about problems caused by climate change. 
If everyone works together, we can solve problems caused by climate change. 
I believe that technical solutions have the potential to mitigate climate change. 

1 (strongly disagree) to 5 
(strongly agree) 
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Climate change is such a complex problem, we will never be able to solve it. 

Climate change 
distress/ Distress 

I experience distress. 
I worry. 
I feel personal responsibility. 
I feel a sense of loss. 
I feel some guilt. 
The threat of climate change is affecting my quality of life. 

To what extent do the following 
statements which end in “... about 
climate change” apply to you? 
1 (Doesn’t apply at all) to 4 
(Applies perfectly) 

Factual knowledge/ 
Know1 
 

The global CO2 concentration in the atmosphere has increased during the past 250 
years. 
The increase of greenhouse gasses is mainly caused by humans. 
The last century’s global increase in temperature was the largest during the past 
1000 years. 
... an increase in extreme events, such as droughts, floods and storms. 
... a warmer climate to increase the melting of polar ice, which will lead to an 
overall rise of the sea level. 

Do you think that the following 
statements are correct or 
incorrect? (“For the next few 
decades, the majority of climate 
scientists expect…”) 
1 (Correct) vs. 0 (Incorrect) 

Factual knowledge/ 
Know2 
 

Carbon dioxide is harmful to plants. ® 
The ozone hole is the main cause of the greenhouse effect. ® 
At the same quantity, CO2 is more harmful to the climate than methane. ® 
… a warmer climate to increase water evaporation, which will lead to an overall 
decrease of the sea level. ® 
… the climate to change evenly all over the world. ® 
… a precipitation increase in every region worldwide ®...the climate to change 
evenly all over the world. ®  

Do you think that the following 
statements are correct or 
incorrect? (“For the next few 
decades, the majority of climate 
scientists expect…”) 
1 (Correct) vs. 0 (Incorrect) 

Factual knowledge 
removed items* 
 

Burning oil, among other things, produces CO2 
Carbon dioxide (CO2) is a greenhouse gas. 
Greenhouse gasses partly retain the Earth's heat radiation. 
With a high probability, the increase of CO2 is the main cause of climate change. 
Climate change is mainly caused by natural variations (such as changes in solar 
radiation intensity and volcanic eruptions. ® 
...a cooling-down of the climate. 

Do you think that the following 
statements are correct or 
incorrect? (“For the next few 
decades, the majority of climate 
scientists expect…”) 
1 (Correct) vs. 0 (Incorrect) 

Biospheric values/ 
BioVal 

Respecting the earth. 
Protecting the environment. 

To what extent are the following 
values important guiding 
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 Unity with nature. 
Preserving biodiversity. 
Protecting the climate’s delicate equilibrium.  
Preventing pollution. 

principles in your life? 
1 (not important) to 5 (very 
important) 

Distance My life today. 
My life in 20 years. 
The life of people in Europe today. 
The life of people worldwide today. 
The life of people in Europe in 20 years. 
The life of people worldwide in 20 years. 

Which persons’ life is affected by 
climate change in your opinion? 
1 (not affected at all) to 5 (totally 
affected) 

Social influence/ 
SocInf 

My parents believe that the problems concerning the environment and the climate 
change impact have been exaggerated. 
My friends believe that the problems concerning the environment and the climate 
change impact have been exaggerated. 

1 (doesn’t apply at all) to 5 
(applies perfectly) 

Note. ® Denotes items that are reverse-scored. *Some items were removed due to low loadings on the components.  
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S2. Overview videos  

 

Table S2.1 

Overview of videos 

Title Link Length Thumbnail 

3 Climate Change 
Solutions that could 
actually happen 

https://www.youtube.com/
watch?v=IjT7O3ZodTA 

10:47 
 

 
What YOU can do about 
climate change. 

https://www.youtube.com/
watch?v=RSgXcFdHxFI 

11:35 
 

 
Is It Too Late To Stop 
Climate Change? Well, 
it's Complicated. 

https://www.youtube.com/
watch?v=wbR-5mHI6bo 

10:06 
 

 
What is Climate Change? 
| Start here 

https://www.youtube.com/
watch?v=dcBXmj1nMTQ 

7:06 
 

 
The disarming case to act 
right now on climate 
change | Greta Thunberg 

https://www.youtube.com/
watch?v=H2QxFM9y0tY 

11:12 

 
Why humans are so bad 
at thinking about climate 
change 
 

https://www.youtube.com/
watch?v=DkZ7BJQupVA 

9:44 
 

 
The biggest lie about 
climate change 

https://www.youtube.com/
watch?v=TbW_1MtC2So 

9:02 
 

 
Scientists really aren’t the 
best champions of climate 
science 

https://www.youtube.com/
watch?v=-qfI3DZmmQw 

8:14 
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Feeling Guilty About 
Climate Change feat. 
Hank Green 
 

https://www.youtube.com/
watch?v=JsQp2PnhPak 

9:26 
 

 
Rainn Wilson Learns the 
Science Behind Climate 
Change 

https://www.youtube.com/
watch?v=oCaxTD5m7IM 

9:14 
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S3. Additional information data & analyses 

S3.1 Exclusion Criteria 

First, we inspected which participants had completed the full questionnaire too fast to properly 
read the items and reflect on responses (i.e., < 5 minutes). Next, we checked which participants 
gave identical responses to all items of all subscales (pre-recoding), assuming that these 
participants did not take the questionnaire seriously and were only trying to finish as quickly as 
possible. Eight people were removed based on this. 

Next, we identified outliers based on sum scores using the robust scale estimator. This 
method does not require normally distributed data, such as standard deviations from the mean 
would, or even symmetrically distributed data, such as the Median Absolute Deviation (MAD) 
(Jones, 2019; Rousseeuw & Croux, 1993). This is preferable when scores have skewed 
distributions, which was considered a very real possibility. In computing the robust scale estimator, 
we considered scores over 3 standard deviations from the median outliers. We utilized the standard 
constant, as recommended for (approximately) symmetrical distributions. 

 

S3.2 Rescoring Variables 

The original scores obtained from Qualtrics required rescoring as the original response options are 
not always logically ordered (e.g., a 5-point Likert scale does not always number the response 
options 0-4 or 1-5). We rescore the responses of the subscales so that Likert-scales response 
options are numbered 1-k, where k = number of response options on the item, and binary response 
options (i.e., knowledge subscale options) are labeled 0-1 (0 = incorrect; 1 = correct). Details on 
this rescoring are found in the documented R-code.  

Furthermore, some subscales contain negatively keyed items which thus require rescoring 
before we check for outliers and inspect the reliability/validity of the subscale items. These items 
are: the 4th item of the Hope subscale; in the Knowledge subscale (part I) these are items 4-6 and 
10, in the Knowledge subscale (part II) these are items 3-6; for the Social Influences subscale these 
are both items. The Biospheric Values subscale contained four additional items (equality, wealth, 
being helpful, harmony with other species) representing other values, which were added to allow 
participants to vary their scoring across values. The four additional items are not included in the 
analysis.  

 

S3.3 Outliers information 

Furthermore, the majority of outliers were removed based on below-average climate change 
knowledge. Particularly poorly made (<50% correct) by the outliers were the knowledge items 
(translated to English): “The ozone hole is the main cause of the greenhouse effect”, “… a warmer 
climate to increase water evaporation, which will lead to an overall decrease of the sea level”, “… 
the climate to change evenly all over the world”, and “… a precipitation increase in every region 
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worldwide”. When interpreting differences in outcomes between the sample with and without 
outliers, it should be taken into the account that the sample including outliers contained more 
participants (relatively) low on the knowledge spectrum. Incidentally, the majority of these outliers 
were aged 18 or younger. 

 

S3.4 Subscale Sum Scores 

Means and standard deviations of subscale sum scores, as well as the observed range of these sum 
scores, are provided in Table S3.4.1.  
 
Table S3.4.1  
Descriptives of Subscale Sum Scores (N = 426). 

Construct Mean SD Min Max  

Science Interest 22.52 8.92 8 40  
Climate Change Interest 23.20 6.80 8 40  
Pro-environmental Behavior 54.76 9.30 26 79  
Knowledge 14.32 2.11 6 17  
Trust 15.15 2.34 5 10  
Self-efficacy 24.62 3.99 6 30  
Biospheric Values 23.14 3.86 6 30  
Hope 20.01 2.86 10 25  
Distance 20.85 3.83 8 30  
Distress 14.47 3.49 6 24  
Social Influence 6.43 1.34 2 8  
Skepticism 5.71 2.57 4 18  

 
Looking at the distribution of subscale sum scores, we see some normal distributions but also some 
skews, see Table S3.4.1. The majority of subscales have an above-average central tendency (save 
for the Skeptics subscale, which is notably below-average), indicative of more pro-climate and 
climate-aware attitudes. 
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Figure S3.4.1 
Histograms of Subscale Sum Scores of all 12 Measured Constructs related to Climate Change 
(N=426). 

 
Note. The x-axis represents the observed sum scores (the plotted range of this axis representing 
the possible range on the corresponding subscale), the y-axis represents the frequency at which 
different sum scores were observed. Please note that Concern = Distance.  
 
The majority of climate change-related subscale sum scores were positively correlated, aside from 
the Skepticism subscale, which correlates negatively to all other constructs, as one might expect, 
see Table 2 in the main paper. Social influence doesn’t correlate with most other subscales, though 
this might (in part) be attributed to the limited range of this subscale. 
  
S3.5 Subscale reliability (Cronbach’s alpha) 

Reliability (i.e., internal consistency) was estimated using Cronbach’s alpha, see Table 3.5.1. 
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Table S3.5.1 
Reliability of the 12 Subscales as measured by Cronbach’s alpha (α) including Outliers (N = 426). 

Subscale α Items to remove (improves α) Δα 

1.   Science interest .93 -   

2.   Climate change interest .89 -   

3.   Trust .67 -   

4.   Self-efficacy .83 -   

5.   Behavior .83 -   

6.   Hope .61 -   

7.   Distress .80 -   

8.   Skepticism .80 -   

9.   Knowledge .63 -   

10. Biospheric values .80 -   

11. Distance .85 -   

12. Social influences .60 -   
Note. Apart from the reliability of the entire subscale, we also report which item exclusion(s) 
would improve the reliability, alongside the new improved reliability (Δα). 
 
The Trust, Hope, Knowledge, and Social influences questionnaires had mediocre reliability. In the 
case of the Trust, Hope, and Social influences questionnaires, this may be attributable to the small 
number of items (i.e., four items or less). 
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S3.6 Internal validity (dimensionality) 

A principal component analysis (PCA) was performed on the data of each questionnaire to reduce 
the number of variables to be entered into the network analysis. The items were standardized 
beforehand. 

First, a Kaiser-Meyer-Olkin (KMO) test was performed to test for suitability of the  
questionnaire data for PCA, see Table S3.6.1. Higher KMO values represent a higher proportion 
of variance among the items that is common variance, indicative of a more prominent underlying 
structure in the data. The KMO statistics of the Trust, Hope, Knowledge, and Distance items were 
mediocre and that of the Social influences items were problematic. This may be attributable to the 
moderate reliability of the majority of these questionnaires (see table S3.5.1). PCAs were 
performed regardless. 

Secondly, we determined the number of components (m) explaining common variance in 
the data of each questionnaire based on eigenvalues exceeding 1 and on visual inspection of the 
bend in the scree plot, see Table S3.6.1. The PCA’s of most questionnaires produced 1-component 
solutions, excluding the Behavior and Knowledge items. For these questionnaires, the best solution 
was chosen based on interpretability of components. 

Component loadings were inspected to interpret the solutions of all PCAs conceptually, 
see Tables S3.6.2-S3.6.11. For the solutions with a single component (m = 1), positive and 
sufficiently large component loadings (i.e., loadings ≥ .3) indicated good internal validity (i.e., that 
sum scores to these questionnaires could be interpreted as measures of the intended constructs). 
For solutions that entailed multiple components (m > 1), the varimax rotation was used to facilitate 
component interpretation. 
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Table S3.6.1 

Number of Components (m) per Subscale (N = 426) 

Subscale KMO m (Eigenvalues > 1) m (Scree plot) 

1.   Science interest .93 1 1 

2.   Climate change interest .93 1 1 

3.   Trust .69 1 1 

4.   Self-efficacy .85 1 1 

5.   Behavior .85 4 2 

6.   Hope .66 1 1 

7.   Distress .80 1 1 

8.   Skepticism .79 1 1 

9.   Knowledge .66 6 2 

10. Biospheric values .81 1 1 

11. Distance .69 1 1 

12. Social influences .50 1 - 

Note. - indicates “not possible with only 2 items”. For the KMO, the following applies: 0-0.49  = 
unacceptable; 0.50-0.59 = miserable; 0.60-0.69 = mediocre; 0.70-0.79 = middling; 0.80-0.89 = 
meritorious; 0.90-1.00 = marvelous. Bold results indicate that the Eigenvalues and scree plot 
indicated a different number of components. 
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Table S3.6.2 
Component Loadings of Science and Climate Change Interest (N = 426) 

  Science interest (m=1)   Climate change interest (m=1) 
# Component 

loadings 
Communalities   Component 

loadings 
Communalities 

1 0.379 0.143   0.375 0.141 
2 0.366 0.134   0.397 0.158 
3 0.339 0.115   0.328 0.107 
4 0.354 0.125   0.338 0.114 
5 0.333 0.111   0.361 0.131 
6 0.351 0.123   0.325 0.106 
7 0.334 0.111   0.366 0.134 
8 0.371 0.138   0.331 0.110 
 Cumulative proportion:  0.675     0.559 

Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 8 items of 
the Science Interest subscale (left) and the 8 items of the Climate Change Interest subscale 
(right), where m indicates the number of components. The bottom row gives the (cumulative) 
proportion of variance in all items explained by the component(s). 
  
Table S3.6.3 
Component Loadings of Trust and Self-Efficacy (N = 426) 

  Trust (m=1)   Self-efficacy (m=1) 
# Component loadings Communalities   Component loadings Communalities 
1 0.456 0.208  0.388 0.150 
2 0.567 0.322  0.346 0.120 
3 0.467 0.218  0.417 0.174 
4 0.502 0.252  0.383 0.147 
5 - -  0.458 0.210 
6 - -  0.447 0.200 
 Cumulative proportion: 0.505    0.523 

 Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 4 items of 
the Trust subscale (left) and the  6 items of the Self-efficacy subscale (right), where m indicates 
the number of components. The bottom row gives the (cumulative) proportion of variance in all 
items explained by the component(s). 
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Table S3.6.4 
Component Loadings of Hope and Distress (N = 426) 

  Hope (m=1)   Distress (m=1) 
# Component 

loadings 
Communalities   Component 

loadings 
Communalities 

1 0.482 0.232  0.466 0.217 
2 0.393 0.155  0.434 0.189 
3 0.546 0.298  0.363 0.132 
4 0.469 0.220  0.419 0.175 
5 0.309 0.095  0.394 0.155 
6 - -  0.363 0.132 
 Cumulative proportion: 0.397   0.502 

 Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the Hope 
subscale (left) and the 6 items of the Distress subscale (right) , where m indicates the number of 
components. The bottom row gives the (cumulative) proportion of variance in all items explained 
by the component(s). 
 
Table S3.6.5 
Component Loadings of Skepticism, Distance and Biospheric Values (N = 426) 

  Skepticisms (m=1) Distance (m=1) Biospheric values (m=1) 
# Comp. 

loadings 
Communalities Comp. 

loadings 
Communalities Comp. 

loadings 
Communalities 

1 0.513 0.263 0.383 0.146 0.420 0.176 
2 0.490 0.240 0.438 0.192 0.419 0.175 
3 0.498 0.248 0.396 0.157 0.326 0.106 
4 0.498 0.248 0.450 0.202 0.391 0.153 
5 -  0.385 0.148 0.460 0.212 
6 -  0.392 0.154 0.421 0.178 
 Cumulative proportion: 0.622  0.574  0.504 

 Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 4 items of 
the Skepticism subscale (left), the 6 items of the Distance subscale (middle), and the 6 items of 
the Biospheric Values subscale (right) , where m indicates the number of components. The 
bottom row gives the (cumulative) proportion of variance in all items explained by the 
component(s). 
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Table S3.6.6 
Component Loadings of 2-Component Solution of Knowledge (N = 426) 

  Knowledge (m=2)  
 # Component 1 Loadings Component 2 Loadings Communalities 
1 .244 -.119 - 
2 .218 -.113 - 
3 .112 -.168 - 
4  -.460 .211 
5  -.319 .102 
6  -.410 .168 
7 .349  .122 
8 .319  .102 
9 .213   .102 - 
10 .171 -.146 - 
11 .343  .118 
12 .435  .189 
13 .417  .174 
14 .284 -.198 - 
15  -.380 .144 
16  -.332 .110 
17  -.359 .129 
Cumulative proportion: 0.254  

Note: Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 17 items of 
the Knowledge subscale according to the 2-component solution, where m indicates the number of 
components. The bottom row gives the (cumulative) proportion of variance in all items explained 
by the component(s). Removed are all loadings lower than .3. 
 
Table S3.6.7 
Component Loadings of 6-Component Solution of Knowledge (N = 426) 

 
Knowledge (m=6) 

  Comp. 1 
Loadings 

Comp. 2 
Loadings 

Comp. 3 
Loadings 

Comp. 4 
loadings 

Comp. 5 
loadings 

Comp. 6 
loadings 

  
Communalities 

1     0.631  .398 
2 0.192  0.537 0.152  -0.122 .288 
3   0.613    .376 
4 -0.123 -0.351 0.330 -0.139  0.167 .123 
5    -0.282 0.514  .264 
6 -0.108 -0.495  -0.101  0.118 .245 
7 0.520   -0.103   .270 
8 0.290    -0.101 0.370 .137 
9  0.710 0.122 -0.103 0.163 0.253 .504 
10     -0.112 0.680 .462 
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11 0.155 -0.115  0.365 0.342 0.102 .250 
12 0.413    0.231  .121 
13 0.544      .296 
14  -0.246 -0.137 0.110 0.313 0.387 .248 
15 -0.176  0.406 -0.213  0.308 .165 
16 0.164 -0.158  -0.456   .208 
17    -0.658   .433 
Cumulative proportion: 0.531     
Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 17 items of 
the Knowledge subscale according to the 6-component solution, where m indicates the number of 
components. The bottom row gives the (cumulative) proportion of variance in all items explained 
by the component(s). Removed are all loadings lower than .3. 
 
Table S3.6.8 
Component Loadings of 2-Component Solution Pro-environmental Behavior (N = 426) 

 Pro-environmental Behavior (m=2) 
 # Component 1 Loadings Component 2 Loadings Communalities 
1  0.161 - 
2 0.292  - 
3  0.385 .148 
4  0.385 .148 
5 0.214 0.171 - 
6 0.256 0.114 - 
7  0.271 - 
8 0.115 0.171 - 
9 0.286  - 
10 0.353  .125 
11 0.333  .111 
12 0.360  .130 
13 0.410 -0.118 .168 
14 0.397 -0.145 .158 
15  0.387 .150 
16  0.425 .181 
17  0.391 .153 
Cumulative proportion: 0.391  

Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 17 items of 
the Pro-environmental Behavior subscale according to the 2-component solution, where m 
indicates the number of components. The bottom row gives the (cumulative) proportion of 
variance in all items explained by the component(s). Removed are all loadings between 0.3 and -
0.3. 
 
Table S3.6.9 
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Component Loadings of 4-Component Solution of Pro-environmental Behavior (N = 426) 

 Pro-environmental Behavior (m=4) 
 # Component 1 

Loadings 
Component 2 
Loadings 

Component 3 
Loadings 

Component 4 
Loadings 

Communalities 

1 -0.452  -0.225 0.389 .356 
2   -0.164 0.360 .130 
3  0.338 -0.215  .114 
4 0.102 0.288 -0.391 -0.295 .153 
5   -0.344 0.194 .118 
6 0.241  -0.232  - 
7   -0.482  .232 
8  -0.116 -0.506  256 
9    0.411 .169 
10 0.526    .277 
11 0.149 0.105  0.375 .141 
12 0.135   0.369 .136 
13 0.378   0.247 .143 
14 0.439   0.139 .193 
15 -0.244 0.429  0.213 .184 
16  0.598 0.180  .358 
17  0.447   .200 
 Cumulative proportion: 0.529    

Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 17 items of 
the Pro-environmental Behavior subscale according to the 4-component solution, where m 
indicates the number of components. The bottom row gives the (cumulative) proportion of 
variance in all items explained by the component(s). Removed are all loadings between 0.3 and -
0.3. 
 

The PCA of the Knowledge subscale suggests either a 2- or 6-component solution. An 
overview of item content per component is found in Table S3.10. Items with component loadings 
between -0.3 and 0.3 are left out of consideration. 
 

Within the 2-component solution, the items of component 1 may be interpreted as “Easy 
items” (specifically, items concerning man-made climate change knowledge that the majority of 
participants possesses) while the items in component 2 may be considered “Hard items” 
(specifically, untruthful statements about man-made climate change that a notable portion of 
participants believed to be true). As such, these components may be interpreted as common 
knowledge and advanced knowledge concerning climate change. 

Within to the 6-component solution, component 1 may be “consequences of CO2 
increases”, component 2 may be “belief that CO2 is harmful (accurate or not)”, component 3 may 
be “knowledge of effects of CO2 in atmosphere on temperatures”, component 4 may be “basic 
knowledge of climate change, independent of belief that climate change is man-made”, component 
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5 may be “basic knowledge of CO2, independent of belief that climate change is man-made” 
component 6 may be “beliefs about human vs. natural causes of climate change”.  
 

As interpretations of the 6-component solution are less straightforward than those of the 2-
component solution, the components of the 2-component solution will be used in the network 
analysis. This results in the omission of items 1-3 and 9-10 and 14. 
 
Table S3.6.10 
Components of the Knowledge Subscale (N = 426) 

# 2-component solution 6- component solution 

1 “Burning oil, among other things, 
produces CO2.” 

“Burning oil, among other things, produces 
CO2.” (C5) 

2 “Carbon dioxide (CO2) is a greenhouse 
gas.” 

“Carbon dioxide (CO2) is a greenhouse 
gas.” (C3) 

3 “Greenhouse gasses partly retain the 
Earth's heat radiation.” 

“Greenhouse gasses partly retain the 
Earth's heat radiation.” (C3) 

4 “Carbon dioxide is harmful to plants.” 
(C2) 

“Carbon dioxide is harmful to plants.” (C2) 

5 “The ozone hole is the main cause of the 
greenhouse effect.” (C2) 

“The ozone hole is the main cause of the 
greenhouse effect.” (C5) 

6 “At the same quantity, CO2 is more 
harmful to the climate than methane.” 
(C2) 

“At the same quantity, CO2 is more 
harmful to the climate than methane.” (C2) 

7 “The global CO2 concentration in the 
atmosphere has increased during the past 
250 years.” (C1) 

“The global CO2 concentration in the 
atmosphere has increased during the past 
250 years.” (C1) 

8 “The increase of greenhouse gases is 
mainly caused by human activities.” (C1) 

“The increase of greenhouse gases is 
mainly caused by human activities.” (C6) 

9 “With a high probability, the increase of 
CO2 is the main cause of climate 
change.” 

“With a high probability, the increase of 
CO2 is the main cause of climate change.” 
(C2) 

10 “Climate change is mainly caused by 
natural variations (such as changes in 
solar radiation intensity and volcanic 
eruptions.” 

“Climate change is mainly caused by 
natural variations (such as changes in solar 
radiation intensity and volcanic eruptions.” 
(C6) 



20 
 

11 “The last century's global increase in 
temperature was the largest during the 
past 1000 years.” (C1) 

“The last century's global increase in 
temperature was the largest during the past 
1000 years.” (C4, C5) 

12 “...an increase in extreme events, such as 
droughts, floods and storms.” (C1) 

“...an increase in extreme events, such as 
droughts, floods and storms.” (C1) 

13 “...a warmer climate to increase the 
melting of polar ice, which will lead to an 
overall rose of the sea level.” (C1) 

“...a warmer climate to increase the melting 
of polar ice, which will lead to an overall 
rose of the sea level.” (C1) 

14 “...a cooling-down of the climate.” “...a cooling-down of the climate.” (C5, C6) 

15 “...a warmer climate to increase water 
evaporation, which will lead to an overall 
decrease of the sea level.” (C2) 

“...a warmer climate to increase water 
evaporation, which will lead to an overall 
decrease of the sea level.” (C3) 

16 “...the climate to change evenly all over 
the world.” (C2) 

“...the climate to change evenly all over the 
world.” (C4) 

17 “...a precipitation increase in every region 
worldwide.” (C2) 

“...a precipitation increase in every region 
worldwide.” (C4) 

Note. Behind each item in brackets is notated which component the item is assigned to (C1 = 
Component 1; C2 = Component 2; C3 = Component 3; C4 = Component 4; C5 = Component 5; C6 
= Component 6). Items that start with “…” were preceded by the prompt: “For the next few 
decades, the majority of climate scientists expect...”. 
 

The PCA of the Behavioral subscale suggests either a 2- or 4-component solution. An 
overview of item content per component is found in Table S3.11. Again, items with component 
loadings between -0.3 and 0.3 are left out of consideration 

Within the 2-component solution, the items of component 1 may be interpreted as “High- 
dedication pro-environmental behaviors” (specifically, behaviors that are motivated by 
environmental concern or which involve a level of sacrifice or inconvenience) while the items in 
component 2 may be considered “Low-dedication pro-environmental behaviors” (specifically, 
behaviors that involve little sacrifice or inconvenience or which appear motivated by other reasons 
than environmental concern, such as lack of resources). Note that the interpretation “high-
dedication” is relative, as items pertaining to engaging in climate change organizations and 
collective action (which may be considered the most high-effort and dedication behaviors in the 
subscale) did not load on this component. 

Within the 4-component solution, component 1 may be “High-dedication pro-
environmental behaviors” (specifically, behaviors that the majority exhibits rarely or not at all), 
component 2 may be “Low- dedication pro-environmental behaviors” (the same as in the 2-
component solution), component 3 may be “No-dedication indicators” (behaviors of which, if not 
exhibited, indicate lacking dedication to climate change mitigation), component 4 may be “pro-
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environmental intention” (specifically, behaviors related to information seeking or trying to be 
more environmentally aware). 
 

As interpretations of the 4-component solution are less straightforward than those of the 2-
component solution, the components of the 2-component solution will be used in the network 
analysis. This results in the omission of items 1-2 and 5-9. 
 
Table 3.6.11 
Components of the Pro-Environmental Behavior Subscale (N = 426) 

# 2-component solution 4-component solution 

1 “I follow reports in the media about 
climate change.” 

“I follow reports in the media about 
climate change.” (C1, C4) 

2 “I join information events about climate 
change voluntarily.” 

“I join information events about climate 
change voluntarily.” (C4) 

3 “I discuss with family or friends about 
climate change and its impacts.” (C2) 

“I discuss with family or friends about 
climate change and its impacts.” (C2) 

4 “I act on my family and friends to behave 
in a climate friendly manner.” (C2) 

“I act on my family and friends to behave 
in a climate friendly manner.” (C3) 

5 “I engage in organizations which promote 
climate protection.” 

“I engage in organizations which promote 
climate protection.” (C3) 

6 “I engage in actions to inform the 
population about climate change (such as 
attending Fridays for Future 
demonstrations or Global Climate 
Change strikes).” 

“I engage in actions to inform the 
population about climate change (such as 
attending Fridays for Future 
demonstrations or Global Climate Change 
strikes.” 

7 “I turn down the heating when I am not at 
home.” 

“I turn down the heating when I am not at 
home.” (C3) 

8 “I turn off electrical devices / the light 
when I do not need them / it.” 

“I turn off electrical devices / the light 
when I do not need them / it.” (C3) 

9 “I try to save water by not keeping the 
shower or the tap running unnecessarily.” 

“I try to save water by not keeping the 
shower or the tap running unnecessarily.” 
(C4) 

10 “I separate waste, so that it can be 
recycled.” (C1) 

“I separate waste, so that it can be 
recycled.” (C1) 
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11 “I try to reduce the consumption of 
animal products.” (C1) 

“I try to reduce consuming animal 
products.” (C4) 

12 “I try to repair things before throwing 
them away and buying something new.” 
(C1) 

“I try to repair things before throwing them 
away and buying something new.” (C4) 

13 “Before I buy a product, I think about if I 
really need it.” (C1) 

“Before I buy a product, I think about if I 
really need it.” (C1) 

14 “I don't buy products which are over-
packaged.” (C1) 

“I don't buy products which are over-
packaged.” (C1) 

15 “When I buy a new product, I consider 
that it does not consume that much 
energy.” (C2) 

“When I buy a new product, I consider that 
it does not consume that much energy.” 
(C2) 

16 “I forego going by car (e.g., as well as 
passenger), instead I go by bicycle or 
public transport.” (C2) 

“I forego going by car (e.g., as well as 
passenger), instead I go by bicycle or 
public transport.” (C2) 

17 “I travel by plane as little as possible.” 
(C2) 

“I travel by plane as little as possible.” (C2) 

Note. Behind each item in brackets is notated which component the item is assigned to (C1 = 
Component 1; C2 = Component 2; C3 = Component 3; C4 = Component 4. 
 

Descriptives of the Knowledge and Pro-environmental Behavior components sum scores, 
as entered into the network analysis, are found in Table S3.6.12 and Figure S3.6.1. The sum scores 
of other components are identical to those found in Table S3.4.1 and Figure S3.4.1. 
 
Table S3.6.12 
Descriptives of Knowledge and Pro-Environmental Behavior Components (N = 426). 

Construct Mean SD Min Max  

Knowledge 1 5.59 0.85 5 6  
Knowledge 2 4.25 1.43 7 6  
Pro-environmental Behavior 1 11.50 3.90 0 24  
Pro-environmental Behavior 2 20.22 3.14 0 25  
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Figure S3.6.1 
Histograms of the Knowledge and Pro-Environmental Behavior Component Sum Scores (N=426). 

 
Note. The x-axis represents the sum scores (the plotted range of this axis representing the possible 
range of the corresponding component), the y-axis represents the frequency at which different sum 
scores were observed. 

 

S3.7 Scoring of engagement measure 

The scoring of engagement was done based on two measures of engagement: (1) Whether 
participants indicated that they wanted to watch a video (“0” = no; “1” = yes) and (2) the amount 
of time participants spent on the video page. The variable Engagement_raw is determined only 
taking into account (1), whereas the variable Engagement is based on (1) and (2). Inspecting the 
distribution of time spent on the video page (see Figure S3.7.1), it becomes apparent that the 
variable is right skewed, with most participants stopping to watch the video within the first minute. 
We therefore used the median watching time to determine whether a participant meaningfully 
engages with the video or not. 

Those who stayed on the page for less than the median time (16 seconds) were re-coded as 
“0”. The mean and standard deviation of the two variables is described in Table S3.8.1. When only 
taking into account (1), 95 participants are coded as not engaging (“0”) and 329 are coded as 
engaging (“1”), whereas when taking into account (2) time spent on the video page, 211 
participants are coded as engaging (“1”) and 211 are coded as not engaging (“0”); those 
participants who spent too much time on the video page, that is, longer than the duration of the 
video, were removed (N = 2).   
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Figure S3.7.1 
Histogram of the Time Spent on the Video Page (in Minutes) by the Participants who Decided to 
Watch one of the Videos.  
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S3.8 Descriptives of the included components 

 
Table S3.8.1 
Descriptives of the Components included in the Network (N = 424). 

 Total (N = 424) Women (N = 250)  Men (N = 183) 

Construct Mean (SD) Mean (SD) Mean (SD) 

Science Interest1 2.81 (1.11) 2.62 (1.05) 3.04 (1.16) 

Climate Interest1 2.90 (.85) 2.94 (.84) 2.81 (.84) 

Trust1 3.79 (.59) 3.87 (.56) 3.66 (.60) 

Self-efficacy1 4.10 (.67) 4.19 (.64) 3.97 (.69) 

PEB11 3.12 (.74) 3.17 (.71) 3.02 (.79) 

PEB21 3.58 (.64) 3.68 (.64) 3.43 (.62) 

Hope1 4.00 (.57) 3.99 (.57) 4.01 (.57) 

Distress2 2.41 (.58) 2.51 (.53) 2.26 (.62) 

Know13 .94 (.14) .95 (.13) .94 (.14) 

Know23 .71 (.24) .68 (.24) .74 (.23) 

Biospheric Value1 3.86 (.64) 3.92 (.62) 3.77 (.67) 

Distance1 3.47 (.64) 3.54 (.58) 3.38 (.72) 

Social Influence1 3.22 (.67) 3.21 (.65) 3.22 (.70) 

Engagement_raw3 .78 (.42) .77 (.42) .78 (.41) 

Engagement3 .50 (.50) .54 (.50) .45 (.50) 

Note. 1 Components measured with items with a 5-point scale. 2 Components measured with items 
with a 4-point scale. 3 Components measured on a two-point scale (0/1).  
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S4. Network analysis: Stability, accuracy and sensitivity analyses 

 

S4.1 Stability and accuracy of network  

Edge stability. The accuracy and stability of the climate change network was assessed 
using the bootnet function included in the R-package bootnet (Epskamp et al., 2017). The accuracy 
of edge weights in the network were estimated by bootstrapping the 95% confidence intervals of 
each edge weight based on 1000 iterations. The 95% confidence intervals per edge weight are 
displayed in Figure S4.1.1, showing that the edge weights are moderately accurately estimated, 
given the overlap among the 95% confidence intervals of edge weights. Based on the bootnet 
results, it was also tested whether any two edges significantly differ in their strength. The results 
of this difference test are displayed in Figures S4.1.2 (all edges) and S4.1.3 (significant edges). 

Strength stability. To estimate the stability of strength centrality, a method called 
subsetting bootstrap with 1000 iterations was used, which is implemented in the bootnet function 
(Epskamp et al., 2017). In subsetting bootstrap, the network is re-estimated numerous times after 
dropping a certain proportion of participants. The order of the strength centrality (from highest to 
lowest) is correlated to that of the original network including the full sample. Based on the 
subsetting bootstrap the so-called centrality stability coefficient (CS-coefficient) can be estimated, 
which should preferably be above .5 for centrality to be deemed as stable (Epskamp et al., 2017). 
For a visual representation of the subsetting bootstrap for strength centrality, see Figure S4.1.4. 
The stability of strength centrality was sufficient, with the CS-coefficient being CS = .60. Lastly, 
the difference between strength centrality across nodes was tested based on the bootnet results 
described above. Whether two edges significantly differed in their strength centrality is displayed 
in Figure S4.1.5.  
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Figure S4.1.1 
Bootstrapped 95% Confidence Intervals of the Edge Weights of the Climate Change Network.   

Note. The red line shows the estimated edge weights based on the sample, whereas the 
bootstrapped (1000) edge weight mean per edge is indicated by the black line. The gray area 
surrounding the lines shows the bootstrapped confidence interval per edge weight. The strength of 
the edge weights is shown on the x-axis. All possible edges are listed on the y-axis, ordered from 
highest (top) to lowest edge weight (bottom).  
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Figure S4.1.2 
Difference Test of Edge Weights for all (Potential) Edges. 

 
Note. Black boxes indicate significant differences between edge weights at p < .05.   
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Figure S4.1.3 
Difference Test of Edge Weights for all Edges that are Significantly Different from Zero. 

 
Note. Black boxes indicate significant differences between edge weights at p < .05. The darkness 
of the blue in the vertical line indicates the strength of edges (darker blue/ red = stronger edge).   
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Figure S4.1.4 

Results of the Subsetting Bootstrap for Strength Centrality.  

 
Note. The average correlation of the subset bootstrap with the original sample is represented by 
the y-axis, whereas the proportion of sampled cases based on the original sample is represented by 
the x-axis.  
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Figure S4.1.5 
Difference Test of Strength Centrality of Each Node. 

 
Note. Black boxes indicate significant differences between node strength at p < .05. The strength 
per node is displayed in the diagonal.   
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S4.2 Stability of community detection algorithm  

To test (1) which community algorithm is more stable and (2) the stable number of communities, 
we estimated the number of communities detected using two types of algorithms: the walktrap 
algorithm (Pons & Latapy, 2006) and spin glass algorithm (Reinhardt & Bornholdt, 2006), as 
done in a study by Werner and colleagues (2018). Per algorithm, the detected communities based 
on up to 500 steps and spins, respectively, were determined. The spin glass algorithm could not 
be used given that not all nodes were connected with the main network (IntSci-Know2). The 
number of communities  detected by the walktrap algorithm were relatively stable with M = 4.53, 
SD = .54, Mdn = 5, IQR = 1, detecting either four or five communities. See Figure S4.2.1 for the 
number of estimated communities per step.  
 Figure S4.2.2 shows the network with the five community-solution based on the walktrap 
algorithm. Community membership is comparable between the two cluster solutions (see Figure 
1 in the manuscript for the four community-solution). The following group memberships differed 
across solutions: Hope (dark blue) and SocInf (maroon) are not included in any community. 
Trust and BioVal are included in a larger community (light blue), while clustering with the green 
cluster in the other solution.  
 
Figure S4.2.1  
Number of Estimated Communities based on Steps taken in the Walktrap Algorithm.   
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Figure S4.2.2  
Network of the Climate Change Engagement of Dutch Youth (16- to 24-year-olds). 

 
Note. Communities are based on the 5 Cluster Solution of the Walk Trap Algorithm. 
 

S4.3 Sensitivity analyses: Varying tuning parameter gamma 

To test whether the main results are robust when using different levels of gamma, we estimated 
the models with gamma set to 0 (less conservative) and to .5 (more conservative). The resulting 
networks are displayed in Figure S4.3.1, with the main model in the middle (gamma=0.25), the 
less conservative model on the left (gamma=0) and the more conservative model on the right 
(gamma=0.5). The less conservative model is almost identical to the main model, with two 
additional edges (i.e., IntCli-BioVal, IntCli-PEB2), whereas two additional edges are removed in 
the more conservative model (i.e., PEB2-BioVal, PEB2-Distress).   
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Figure S4.3.1  
Networks Estimated with Different Levels of Tuning Parameter Gamma. 

 
Note. The layout of the networks is based on the layout of the main model. Left: less 
conservative (Gamma=0); middle: main model (Gamma=.25); right: more conservative (Gamma 
= 0.5).
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S5. Analyses excluding outliers 

Below are given the results of the analyses repeated excluding outliers, leaving a sample of N = 
358 participants. For conciseness purposes, interpretations are only provided when strictly 
needed or when findings deviate notably from those of the original analysis. 
 
S5.1 Subscale reliability (Cronbach’s alpha) 

Reliability (i.e., internal consistency) was estimated using Cronbach’s alpha, see Table S4.1.1. 
 
Table S5.1.1 
Reliability of the 12 Subscales as measured by Cronbach’s alpha (α) including Outliers (N = 358). 
Reliability of the 12 Subscales as measured by Cronbach’s alpha (α) including Outliers (N = 426). 

Subscale α Items to remove (improves α) Δα 

1.   Science interest .93 -   

2.   Climate change interest .88 -   

3.   Trust .64 -   

4.   Self-efficacy .80 -   

5.   Behavior .83 “I turn down the heating 
when I am not at home.” 

 .84 

6.   Hope .46 -   

7.   Distress .78 -   

8.   Skepticism .73 -   

9.   Knowledge .22 “The last century's global 
increase in temperature was 
the largest during the past 
1000 years.” 

 .26 

10. Biospheric values .76 “Wealth.”  .78 

11. Distance .85 -   

12. Social influences .50 -   
Note. Apart from the reliability of the entire subscale, we also report which item exclusion(s) 
would improve the reliability, alongside the new improved reliability (Δα). 
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S5.2 Internal validity (dimensionality) 

The number of components per subscale based on the Eigenvalues and inspection of the scree plot 
are found in Table S4.2.1 
 
 Table S5.2.1 
Number of Components (m) per Subscale (N = 358) 

 Subscale KMO m (Eigenvalues > 1) m (Scree plot) 

1 Science interest .92 1 1 

2 Climate change interest .92 1 1 

3 Trust .69 1 1 

4 Self-efficacy .82 1 1 

5 Behavior* .86 5 2 

6 Hope* .56 2 1 

7 Distress .78 1 1 

8 Skepticism .77 1 1 

9 Knowledge* .54 7 1 

10 Biospheric values* .81 1 1 

11 Distance .64 2 1 

12 Social influences .50 1 - 

Note. - indicates “not possible with only 2 items”. For the KMO, the following applies: 0-0.49  = 
unacceptable; 0.50-0.59 = miserable; 0.60-0.69 = mediocre; 0.70-0.79 = middling; 0.80-0.89 = 
meritorious; 0.90-1.00 = marvelous. * indicates that the Eigenvalues and scree plot indicated a 
different number of components. 
 

PCAs were performed on the subscale items to evaluate the number of dimensions thereof 
in the same manner as previously (see Supplement 3.6). Number of components (m), component 
loadings and communalities per subscale are found in Tables 4.2.2-9. 
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Table S5.2.2 
Component Loadings of Science and Climate Change Interest (N = 426) 
(N = 358) 

  Science interest (m=1)   Climate change interest (m=1) 
# Comp. loadings Communalities   Comp. loadings Communalities 

1 .381 .145  .338 .147 
2 .369 .136  .393 .155 
3 .336 .113  .320 .103 
4 .354 .125  .331 .110 
5 .331 .109  .361 .130 
6 .352 .124  .337 .114 
7 .331 .110  .364 .132 
8 .371 .137  .332 .110 
  Cumulative proportion = .670  .557 
Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 8 items of 
the Science Interest subscale (left) and the 8 items of the Climate Change Interest subscale 
(right), where m indicates the number of components. The bottom row gives the (cumulative) 
proportion of variance in all items explained by the component(s). 
  
Table S5.2.3 
Component Loadings of Trust and Self-efficacy (N = 358) 

  Trust (m=1)   Self-efficacy (m=1) 
# Comp. loadings Communalities   Comp. loadings Communalities 
1 .4.59 .211  .397 .144 
2 .553 .306  .248 .062 
3 .469 .220  .439 .193 
4 .513 .263  .360 .130 
5 - -  .477 .228 
6 - -  .475 .225 
  Cumulative proportion: .488   .501  
 Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 4 items of 
the Trust subscale (left) and the  6 items of the Self-efficacy subscale (right), where m indicates 
the number of components. The bottom row gives the (cumulative) proportion of variance in all 
items explained by the component(s). 
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Table S5.2.4 
Component Loadings of Hope and Distress (N = 358) 

  Hope (m=1)   Distress (m=1) 
# Comp. loadings Communalities   Comp. loadings Communalities 
1 .442 .195  .476 .226 
2 .310 .096  .446 .199 
3 .586 .344  .336 .113 
4 .466 .217  .425 .180 
5 .384 .148  .381 .145 
6 - -   .369 .136 
  Cumulative 

proportion: 
                             
.337  

                                
.481 

 Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the Hope 
subscale (left) and the 6 items of the Distress subscale (right) , where m indicates the number of 
components. The bottom row gives the (cumulative) proportion of variance in all items explained 
by the component(s). 
 
Table S5.2.5 
Component Loadings of Skepticism, Distance and Biospheric Values (N = 358) 

  Skepticism (m=1) Distance (m=1) Biospheric values (m=1) 
# Comp. 

loadings 
Communalities Comp. 

loadings 
Communalities Comp. 

loadings 
Communalities 

1 .512 .262 .379 .143 .404 .163 
2 .490 .240 .433 .188 .404 .163 
3 .511 .261 .412 .169 .325 .106 
4 .487 .237 .447 .200 .418 .175 
5 - - .384 .147 .460 .212 
6 - - .390 .152 .425 .181 
Cumulative 
proportion: 

                               
.567 

                                
.584 

                     
.478 

 Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the Hope 
subscale (left) and the 6 items of the Distress subscale (right) , where m indicates the number of 
components. The bottom row gives the (cumulative) proportion of variance in all items explained 
by the component(s). 
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Table S5.2.6 
Component Loadings of 1-Component Solution of Knowledge (N = 358) 

 Knowledge (m=1) 
 # Comp. loadings Communalities 
1  - 
2  - 
3  - 
4 .111 .012 
5 .108 .012 
6  - 
7  - 
8  - 
9  - 
10  - 
11 .115 .013 
12  - 
13  - 
14  - 
15  - 
16  - 
17 .105 .011 
  Cumulative proportion: .099 

  
Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 17 items of 
the Knowledge subscale according to the 1-component solution, where m indicates the number of 
components. The bottom row gives the (cumulative) proportion of variance in all items explained 
by the component(s). Removed are all loadings lower than .3. 
 
Table S5.2.7 
Component Loadings of 7-Component Solution of Knowledge (N=358) 

    
Knowledge (m=7) 

  

  
Loadings Component 

  
Communalities 

 1 2 3 4 5 6 7  

1 -.135     .646 .113 .417 
2 .134   -.587   -.488 .583 
3 -.115 .101  -.631   -.138 .398 
4 .402       .162 
5      .598 -.459 .568 
6 .502  -.124 -.125 -.184  .176 .252 
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7 -.123   .327  -.198 -.142 .107 
8  .557  -.160 -.190  -.160 .310 
9 -.604 .156    .131  .365 
10  .613  .100  -.116  .376 
11  .182 .480  .199   .230 
12 -.194 -.115 .551  -.187 -.146  .304 
13   .587     .345 
14 .246 .449 .232  .141 .303  .293 
15   .132 -.279  .107 -.623 .388 
16 .169    -.640  .117 .410 
17     -.635   .403 
  Cumulative proportion: .531      
Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 17 items of 
the Knowledge subscale according to the 7-component solution, where m indicates the number of 
components. The bottom row gives the (cumulative) proportion of variance in all items explained 
by the component(s). Removed are all loadings lower than .3. 
 
Table S5.2.8 
Component Loadings of 2-Component Solution of Pro-environmental Behavior (N = 358) 

 Behavior (m=2) 
  Component 

loading1 
Component 
loading2 

Communalities 

1  .127 - 
2 .309  .095 
3  .400 .160 
4  .393 .154 
5 .202 .180 - 
6 .204 .191 - 
7  .307 .094 
8  .249 - 
9 .344  .118 
10 .312  .097 
11 .377  .142 
12 .376  .141 
13 .398  .158 
14 .381  .145 
15  .296 - 
16  .415 .172 
17  .407 .166 
  Cumulative proportion: .397   

Note: Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 17 items of 
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the Pro-environmental Behavior subscale according to the 2-component solution, where m 
indicates the number of components. The bottom row gives the (cumulative) proportion of 
variance in all items explained by the component(s). Removed are all loadings between 0.3 and -
0.3. 
 
Table S5.2.9 
Component Loadings of 5-Component Solution of Pro-environmental Behavior 

  Behavior (m=5) 
 # Comp. 

loading1 
Comp. 
loading2 

Comp. 
loading3 

Comp. 
loading4 

Comp. 
loading5 

  
Communalities 

1 .117 -.242 .108 .614 -.102 .377 
2 .464     .215 
3 .107 .421 .201  -.120 .177 
4  .661    .437 
5 .349 .199   -.103 .122 
6 .137 .242   .148 - 
7  .370 -.106 .380  .281 
8    .652  .425 
9 .469     .212 
10     .552 .305 
11 .375    .158 .141 
12 .381    .135 .145 
13 .146 -.149   .457 .209 
14     .520 .270 
15 .167 -.151 .578  -.221 .334 
16   .605   .366 
17 -.218 .132 .452 .112 .208 .204 
  Cumulative proportion: .578     
Note. Component loadings (= increase in item response as the component increases with 1 SD) 
and communalities (= proportion of explained variance in item by component) of the 17 items of 
the Pro-environmental Behavior subscale according to the 5-component solution, where m 
indicates the number of components. The bottom row gives the (cumulative) proportion of 
variance in all items explained by the component(s). Removed are all loadings between 0.3 and -
0.3. 

The PCA of the Knowledge  subscale suggests 1- or 7-component solution instead of a 2- 
or 6-component solution. In the 1-component solution, none of the items have meaningful 
component loadings (<0.3 or >0.3). This suggests that this solution is not meaningful.  

According to the 7-component solution of Knowledge, component 1 may be “knowledge 
of harmful effects of CO2”, component 2 may be “basic knowledge of man-made climate change”, 
component 3 may be “knowledge related to rises in global temperatures”, component 4 may be 
“knowledge of CO2 in the atmosphere”, component 5 may be “knowledge of local vs. global 
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effects of climate change”, component 6 may be “knowledge of origins of CO2 increases in the 
atmosphere”, and component 7 may be “other/miscellaneous”. 
 
Table S5.2.8 
Components of the Knowledge Subscale (N = 338) 

# 1-component solution 7-component solution 

1 “Burning oil, among other things, 
produces CO2.” 

“Burning oil, among other things, produces 
CO2.” (C6) 

2 “Carbon dioxide (CO2) is a greenhouse 
gas.” 

“Carbon dioxide (CO2) is a greenhouse 
gas.” (C4, C7) 

3 “Greenhouse gasses partly retain the 
Earth's heat radiation.” 

“Greenhouse gasses partly retain the 
Earth's heat radiation.” (C4) 

4 “Carbon dioxide is harmful to plants.” “Carbon dioxide is harmful to plants.” (C1) 

5 “The ozone hole is the main cause of the 
greenhouse effect.” 

“The ozone hole is the main cause of the 
greenhouse effect.” (C6, C7) 

6 “At the same quantity, CO2 is more 
harmful to the climate than methane.” 

“At the same quantity, CO2 is more 
harmful to the climate than methane.” (C1) 

7 “The global CO2 concentration in the 
atmosphere has increased during the past 
250 years.” 

“The global CO2 concentration in the 
atmosphere has increased during the past 
250 years.” (C7) 

8 “The increase of greenhouse gases is 
mainly caused by human activities.” 

“The increase of greenhouse gases is 
mainly caused by human activities.” (C2) 

9 “With a high probability, the increase of 
CO2 is the main cause of climate 
change.” 

“With a high probability, the increase of 
CO2 is the main cause of climate change.” 
(C1) 

10 “Climate change is mainly caused by 
natural variations (such as changes in 
solar radiation intensity and volcanic 
eruptions.” 

“Climate change is mainly caused by 
natural variations (such as changes in solar 
radiation intensity and volcanic eruptions.” 
(C2) 

11 “The last century's global increase in 
temperature was the largest during the 
past 1000 years.” 

“The last century's global increase in 
temperature was the largest during the past 
1000 years.” (C3) 

12 “...an increase in extreme events, such as 
droughts, floods and storms.” 

“...an increase in extreme events, such as 
droughts, floods and storms.” (C3) 
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13 “...a warmer climate to increase the 
melting of polar ice, which will lead to an 
overall rose of the sea level.” 

“...a warmer climate to increase the melting 
of polar ice, which will lead to an overall 
rose of the sea level.” (C3) 

14 “...a cooling-down of the climate.” “...a cooling-down of the climate.” (C2) 

15 “...a warmer climate to increase water 
evaporation, which will lead to an overall 
decrease of the sea level.” 

“...a warmer climate to increase water 
evaporation, which will lead to an overall 
decrease of the sea level.” (C7) 

16 “...the climate to change evenly all over 
the world.” 

“...the climate to change evenly all over the 
world.” (C5) 

17 “...a precipitation increase in every region 
worldwide.” 

“...a precipitation increase in every region 
worldwide.” (C5) 

Note. Behind each item in brackets is notated which component the item is assigned to (C1 = 
Component 1; C2 = Component 2; C3 = Component 3; C4 = Component 4; C5 = Component 5; C6 
= Component 6; C7 = Component 7). Items that start with “…” were preceded by the prompt: 
“For the next few decades, the majority of climate scientists expect...”. 
 

The PCA of the Behavioral subscale suggests a 2- or 5-component solution instead of a 2- 
or 4-component solution. The 2-component solution may be interpreted similarly to the original 2-
component solution, with component 1 measuring “High-effort pro-environmental behaviors” and 
component 2 measuring “Low-effort pro-environmental behaviors”. The 5-component solution 
suggests that component 1 measures “High-effort behaviors” ” (i.e., behaviors that show concern 
for the environment which involve notable low-effort), component 2 measures “Social behaviors” 
(i.e., behaviors that involve a social component), component 3 measures “Common behaviors” 
(i.e., behaviors nearly everyone in the sample exhibits), component 4 measures “Low-effort 
behaviors” (i.e., behaviors that show concern for the environment but which are low-effort), and 
component 5 measures “Rare behaviors” (i.e., behaviors nearly no one in the sample exhibits). 
 
Table S5.2.9 
Components of the Pro-Environmental Behavior Subscale (N = 358) 

# 2-component solution 5-component solution 

1 “I follow reports in the media about 
climate change.” 

“I follow reports in the media about climate 
change.” (C4) 

2 “I join information events about 
climate change voluntarily.” (C1) 

“I join information events about climate change 
voluntarily.” (C1) 
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3 “I discuss with family or friends 
about climate change and its 
impacts.” (C2) 

“I discuss with family or friends about climate 
change and its impacts.” (C2) 

4 “I act on my family and friends to 
behave in a climate friendly 
manner.” (C2) 

“I act on my family and friends to behave in a 
climate friendly manner.” (C2) 

5 “I engage in organizations which 
promote climate protection.” 

“I engage in organizations which promote climate 
protection.” (C1) 

6 “I engage in actions to inform the 
population about climate change 
(such as attending Fridays for 
Future demonstrations or Global 
Climate Change strikes).” 

“I engage in actions to inform the population 
about climate change (such as attending Fridays 
for Future demonstrations or Global Climate 
Change strikes).” 

7 “I turn down the heating when I am 
not at home.” (C2) 

“I turn down the heating when I am not at home.” 
(C2, C4) 

8 “I turn off electrical devices / the 
light when I do not need them / it.” 

“I turn off electrical devices / the light when I do 
not need them / it.” (C4) 

9 “I try to save water by not keeping 
the shower or the tap running 
unnecessarily.” (C1) 

“I try to save water by not keeping the shower or 
the tap running unnecessarily.” (C1) 

10 “I separate waste, so that it can be 
recycled.” (C1) 

“I separate waste, so that it can be recycled.” (C5) 

11 “I try to reduce consuming animal 
products.” (C1) 

“I try to reduce consuming animal products.” (C1) 

12 “I try to repair things before 
throwing them away and buying 
something new.” (C1) 

“I try to repair things before throwing them away 
and buying something new.” (C1) 

13 “Before I buy a product, I think 
about if I really need it.” (C1) 

“Before I buy a product, I think about if I really 
need it.” (C5) 

14 “I don't buy products which are 
over-packaged.” (C1) 

“I don't buy products which are over-packaged.” 
(C5) 

15 “When I buy a new product, I 
consider that it does not consume 
that much energy.” 

“When I buy a new product, I consider that it does 
not consume that much energy.” (C3) 
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16 “I forego going by car (e.g., as well 
as passenger), instead I go by 
bicycle or public transport.” (C2) 

“I forego going by car (e.g., as well as passenger), 
instead I go by bicycle or public transport.” (C3) 

17 “I travel by plane as little as 
possible.” (C2) 

“I travel by plane as little as possible.” (C3) 

Note. Behind each item in brackets is notated which component the item is assigned to (C1 = 
Component 1; C2 = Component 2; C3 = Component 3; C4 = Component 4; C5 = Component 5. 
 
S5.3 Network outcomes 

Components corresponding to the lowest component-solution were incorporated into the network 
analysis, 13 nodes were included, all of which being continuous besides the outcome variable 
Engage (binary). Of the possible 78 edges, 22 were nonzero (see Figure S5.3.1 for the estimated 
network). Edge weights were between .04 (PEB1 - Self-efficacy) and .31 (PEB1-PEB2), with a 
mean edge weight of .04.  

Similar to the original network, the Self-efficacy node was most central, next to one of the 
pro-environmental behavior nodes (PEB2) (see Figure S.5.3.2).  
 Edges with direct links to Engage included the Self-efficacy node, with an edge weight of 
.11, and one pro-environmental behavior node (PEB1), with an edge weight of .06. In the main 
analysis, Engage was only directly connected with Self-efficacy. The odds ratios of the direct 
links connecting Engage with other nodes were between 1.25 (PEB1), and 1.32 (Self-efficacy). 
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Figure S5.3.1 
Network of the Climate Change Engagement of Dutch Youth (16- to 24-year-olds; N = 358), with 
Outliers removed.
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Figure S5.3.2 
Node Centrality of the Network of Climate Change Engagement of Dutch Youth (16- to 24-year-
olds; N = 358), with Outliers removed. 
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