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CHAPTER 5

Data Collection Wave I
In the first data collection wave we explored whether communicating an analogy 

of CCS would reduce participants’ risk perception of and negative emotional reactions 
to the implementation of CCS, and whether this would lead to an increase in the level 
of cognitive closure they achieved on the topic. To ensure that the effects would not 
differ depending on CCS-component, we counterbalanced whether participants were 
prompted to think about CO2 storage or about CO2 transport. 

Method 
Participants and design. Participants were 97 students (33 men and 64 women; 

Mage = 20.32, SD = 2.99) who were randomly assigned to either one of the conditions of 
the 2 (CCS-component: CO2 transport vs. CO2 storage) × 2 (analogy use: analogy vs. 
no-analogy) design. They received either a monetary reward or course credit in return 
for their participation.

Procedure. The study was the first in a set of unrelated studies. The procedure and 
measures of this data collection wave were as described in the main text of Chapter 2. 
Depending on CCS-component condition, participants read information about CO2 
transport or CO2 storage, and depending on analogy condition, this information did 
or did not include an analogy of the relevant CCS-component. Participants in the CO2 
transport condition (analogy and no-analogy) read the following information:

&22�FDQ�EH�WUDQVSRUWHG�YLD�SLSHOLQHV��VKLSV��RU�WDQNHU�WUXFNV��7KH�PDQQHU�
RI� WUDQVSRUW� WKDW� LV� VHOHFWHG� GHSHQGV� RQ� PDQ\� DVSHFWV�� VXFK� DV� WKH�
DPRXQW�RI�&22�DQG�WKH�WUDQVSRUW�GLVWDQFH�WR�WKH�ORFDWLRQ�ZKHUH�WKH�&22 
FDQ�EH�VWRUHG��7UDQVSRUW�YLD�SLSHOLQHV� LV� WKH�PRVW� OLNHO\�PHWKRG� LQ�WKH�
1HWKHUODQGV��7KHVH�SLSHOLQHV�FDQ�EH�ORFDWHG�EHORZ�DV�ZHOO�DV�DERYH�WKH�
JURXQG��7KH�&22�LV�FRPSUHVVHG�DIWHU�LW�KDV�EHHQ�FDSWXUHG��1H[W��WKH�&22 
FDQ�EH�WUDQVSRUWHG�YLD�WKH�SLSHOLQHV�WR�WKH�VWRUDJH�ORFDWLRQ��

Those in the CO2 transport-analogy condition then also read:

&22� WUDQVSRUW� YLD� SLSHOLQHV� LV� FRPSDUDEOH� WR� WUDQVSRUW� RI� QDWXUDO� JDV��
ZKHUH�QDWXUDO�JDV�LV�WUDQVSRUWHG�YLD�SLSHOLQHV�WR�SURYLGH�KRXVHKROGV�DQG�
EXVLQHVVHV�ZLWK�JDV��

Participants in the CO2 storage condition (analogy and no-analogy) read the following 
information about the CCS-component:

&22� FDQ�EH�VWRUHG� LQ�GHSOHWHG�QDWXUDO�JDV�ȴHOGV�� LQ�GHSOHWHG�RLO�ȴHOGV��
DQG�LQ�VR�FDOOHG�DTXLIHUV��ZDWHU�EHDULQJ�OD\HUV���3ULRU�WR�WKH�VHOHFWLRQ�RI�
&22�VWRUDJH�ORFDWLRQV��LQYHVWLJDWLRQV�DUH�FDUULHG�RXW��DIWHU�ZKLFK�WKH�PRVW�
VXLWDEOH� ORFDWLRQ� LV� VHOHFWHG�� 'HSOHWHG� QDWXUDO� JDV� ȴHOGV� DUH� WKH�PRVW�
OLNHO\� VWRUDJH� ORFDWLRQ� IRU� &22� LQ� WKH�1HWKHUODQGV�� 7R�EH� DEOH� WR� VWRUH�
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WKH�&22� WKDW�KDV�EHHQ�FDSWXUHG�� LW� LV�ȴUVW�FRPSUHVVHG��7KH�&22� LV�WKHQ�
LQVHUWHG�LQWR�WKH�GHSOHWHG�QDWXUDO�JDV�ȴHOG�YLD�DQ�LQMHFWLRQ�ZHOO�ZKHUH�LW�
LV�VWRUHG�

In the CO2 storage-analogy condition participants then also read:

&22� VWRUDJH� LQ�GHSOHWHG�QDWXUDO�JDV�ȴHOGV� LV� FRPSDUDEOH� WR� VWRUDJH�RI�
QDWXUDO�JDV� LQ� WKHVH�NLQGV�RI�ȴHOGV��6WRUDJH�RI�QDWXUDO�JDV� LQ�GHSOHWHG�
QDWXUDO�JDV�ȴHOGV�WDNHV�SODFH�WR�HQDEOH�H΍HFWLYH�UHVSRQVHV�WR�SHDNV�LQ�
JDV�GHPDQG�

Results
To explore whether participants´ general risk perception, specific risk perceptions, 

negative emotional reactions, and their achievement of cognitive closure were affected 
by the use of an analogy or differed depending on CCS-component (CO2 transport or 
CO2 storage), we conducted Analysis of Variance (ANOVA) with analogy use and CCS-
component as independent variables. 

Results revealed no significant main or interaction effects of analogy use and 
CCS-component on general risk perception, Fs(1, 93) ≤ 3.08, ps ≥ .083, or on any of 
the specific risk perception dimensions (catastrophic potential, lack of control, and lack 
of familiarity), Fs(1, 93) ≤ 3.22, ps ≥ .076. Participants’ negative emotional reactions to 
CCS also remained largely unaffected by analogy use and CCS-component. Analogy use 
and CCS-component had neither main nor interaction effects on outcome uncertainty-
related emotions, Fs(1, 93) ≤ 1.59, ps ≥ .210. Results showed only a main effect of 
analogy use on outcome certainty-related emotions; participants who learned about a 
natural gas analogue of CCS experienced these emotions more intensely (M = 2.45,  
SD = 1.36) than those who did not learn about an analogous technology (M = 1.91,  
SD = 0.92), F(1, 93) = 5.19, p = .025, ηp

2 = .05. There was no main effect of CCS-
component or interaction effect of analogy use and CCS-component on outcome 
certainty-related emotions, Fs(1, 93) < 1, ps ≥ .585. Finally, the level of cognitive 
closure that participants achieved did differ depending on the CCS-component under 
consideration; participants who were asked to form an attitude on CO2 transport 
achieved more cognitive closure (M = 3.94, SD = 1.13) than those who formed an 
attitude on CO2 storage (M = 3.50, SD = 1.05), F(1, 93) = 4.02, p = .048, ηp

2 = .04. There 
was no main effect of analogy use or an interaction effect of analogy use and CCS-
component on cognitive closure achieved, Fs(1, 93) ≤ 1, ps ≥ .319.
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Data Collection Wave II
In the second data collection wave we focused on CO2 storage only. In this wave, 

we did not only systematically vary whether participants learned about an analogous 
technology of CO2 storage, but also whether this analogy contained information that 
alluded to the safety of the analogous technology. In this way, we aimed to explore 
whether communicating information that contained an analogy of CO2 storage as 
well as safety-related information about the analogue would reduce participants’ risk 
perception and negative emotional reactions to the implementation of the technology. 
Such reductions would then possibly lead to an increase in the level of cognitive closure 
that people achieved on the topic. Contrary to the first data collection wave, participants 
in the analogy conditions first learned about the analogy, and then read further 
information on the CCS-component. 

Method
Participants and design. Participants were 122 students (24 men and 98 women; 

Mage = 20.00, SD = 2.69) who were randomly assigned to either one of three experimental 
conditions (analogy with safety information vs. analogy without safety information vs. 
no analogy). They received either a monetary reward or course credit in return for their 
participation.

Procedure. The study was the first in a set of unrelated studies. The procedure and 
measures of this data collection wave were as described in the main text of Chapter 2. 
Depending on experimental condition, participants read information about CO2 storage 
that did or did not include an analogy. Specifically, participants in the “analogy with 
safety information” condition and the “analogy without safety information” condition 
first learned about a technology that is analogous to CO2 storage in depleted natural 
gas fields; storage of natural gas in depleted natural gas fields. The text on the analogy 
in the “analogy with safety information” condition additionally contained information 
that alluded to the safety of the analogous technology. Participants in the “no analogy” 
condition did not learn about an analogy. Thus, the complete text on CO2 storage in 
depleted natural gas fields in the “analogy with safety information” read as follows:

6RPH�SDUWV�RI� WKH�&22� FDSWXUH�� WUDQVSRUW�� DQG� VWRUDJH� WHFKQRORJ\�DUH�
FRPSDUDEOH�WR�DOUHDG\�H[LVWLQJ�WHFKQRORJLHV��)RU�LQVWDQFH��VWRUDJH�RI�&22 
LQ�GHSOHWHG�QDWXUDO�JDV�ȴHOGV�LV�FRPSDUDEOH�WR�WKH�VWRUDJH�RI�QDWXUDO�JDV�
LQ� WKHVH� W\SHV�RI�ȴHOGV��6WRUDJH�RI�QDWXUDO�JDV� LQ�GHSOHWHG�QDWXUDO�JDV�
ȴHOGV�WDNHV�SODFH�WR�HQDEOH�H΍HFWLYH�UHVSRQVHV�WR�SHDNV�LQ�JDV�GHPDQG�
LQ� ZLQWHU�� 8QGHUJURXQG� VWRUDJH� RI� QDWXUDO� JDV� LV� D� WULHG� DQG� WHVWHG�
PHWKRG�DQG�KDV�EHHQ�WDNLQJ�SODFH�VLQFH�WKH�����V�RQ�VHYHUDO�ORFDWLRQV�
LQ� WKH�1HWKHUODQGV�� 7R� VWRUH� WKH�QDWXUDO� JDV�� LW� LV� LQVHUWHG� LQ�GHSOHWHG�
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QDWXUDO�JDV�ȴHOGV�YLD�ZHOOV�WKDW�ZHUH�RULJLQDOO\�XVHG�IRU�JDV�H[WUDFWLRQ��ΖW�
KDV�EHHQ�GHPRQVWUDWHG�WKDW�WKH�FKDQFH�LV�YLUWXDOO\�]HUR�WKDW�QDWXUDO�JDV�
ZLOO�HVFDSH�IURP�WKH�QDWXUDO�JDV�ȴHOG�LQ�ZKLFK�LW�KDV�EHHQ�VWRUHG��

&22� FDQ� EH� VWRUHG� LQ� GL΍HUHQW� ZD\V�� 'HSOHWHG� QDWXUDO� JDV� ȴHOGV� DUH�
WKH�PRVW�OLNHO\�VWRUDJH�ORFDWLRQ�IRU�&22�LQ�WKH�1HWKHUODQGV��3ULRU�WR�WKH�
VHOHFWLRQ�RI�&22� VWRUDJH� ORFDWLRQV�� LQYHVWLJDWLRQV� DUH� FDUULHG�RXW�� DIWHU�
ZKLFK�WKH�PRVW�VXLWDEOH�ORFDWLRQ�IRU�VWRUDJH�RI�WKH�&22�LV�VHOHFWHG��7R�EH�
DEOH�WR�VWRUH�WKH�&22�LW�LV�JDWKHUHG�DW�WKH�GHSOHWHG�QDWXUDO�JDV�ȴHOG��7KH�
&22� LV� WKHQ� LQVHUWHG� LQWR� WKH�GHSOHWHG�QDWXUDO� JDV�ȴHOG�YLD�DQ�H[LVWLQJ�
ZHOO�ZKHUH�LW�LV�VWRUHG��ΖQ�WKLV�ZD\��VWRUDJH�RI�&22�LQ�GHSOHWHG�QDWXUDO�JDV�
ȴHOGV�LV�FRPSDUDEOH�WR�WKH�VWRUDJH�RI�QDWXUDO�JDV�LQ�GHSOHWHG�QDWXUDO�JDV�
ȴHOGV��

Participants in the “analogy without safety information” read the following text: 

6RPH�SDUWV�RI� WKH�&22� FDSWXUH�� WUDQVSRUW�� DQG� VWRUDJH� WHFKQRORJ\�DUH�
FRPSDUDEOH�WR�DOUHDG\�H[LVWLQJ�WHFKQRORJLHV��)RU�LQVWDQFH��VWRUDJH�RI�&22 
LQ�GHSOHWHG�QDWXUDO�JDV�ȴHOGV�LV�FRPSDUDEOH�WR�WKH�VWRUDJH�RI�QDWXUDO�JDV�
LQ� WKHVH� W\SHV�RI�ȴHOGV��6WRUDJH�RI�QDWXUDO�JDV� LQ�GHSOHWHG�QDWXUDO�JDV�
ȴHOGV�WDNHV�SODFH�WR�HQDEOH�H΍HFWLYH�UHVSRQVHV�WR�SHDNV�LQ�JDV�GHPDQG�
LQ�ZLQWHU��7R�VWRUH�WKH�QDWXUDO�JDV��LW�LV�LQVHUWHG�LQ�GHSOHWHG�QDWXUDO�JDV�
ȴHOGV�YLD�ZHOOV�WKDW�ZHUH�RULJLQDOO\�XVHG�IRU�JDV�H[WUDFWLRQ�

&22� FDQ� EH� VWRUHG� LQ� GL΍HUHQW� ZD\V�� 'HSOHWHG� QDWXUDO� JDV� ȴHOGV� DUH�
WKH�PRVW�OLNHO\�VWRUDJH�ORFDWLRQ�IRU�&22�LQ�WKH�1HWKHUODQGV��3ULRU�WR�WKH�
VHOHFWLRQ�RI�&22� VWRUDJH� ORFDWLRQV�� LQYHVWLJDWLRQV� DUH� FDUULHG�RXW�� DIWHU�
ZKLFK�WKH�PRVW�VXLWDEOH�ORFDWLRQ�IRU�VWRUDJH�RI�WKH�&22�LV�VHOHFWHG��7R�EH�
DEOH�WR�VWRUH�WKH�&22�LW�LV�JDWKHUHG�DW�WKH�GHSOHWHG�QDWXUDO�JDV�ȴHOG��7KH�
&22� LV� WKHQ� LQVHUWHG� LQWR� WKH�GHSOHWHG�QDWXUDO� JDV�ȴHOG�YLD�DQ�H[LVWLQJ�
ZHOO�ZKHUH�LW�LV�VWRUHG��ΖQ�WKLV�ZD\��VWRUDJH�RI�&22�LQ�GHSOHWHG�QDWXUDO�JDV�
ȴHOGV�LV�FRPSDUDEOH�WR�WKH�VWRUDJH�RI�QDWXUDO�JDV�LQ�GHSOHWHG�QDWXUDO�JDV�
ȴHOGV�

And, finally, the information on CO2 storage in depleted natural gas fields in the “no 
analogy” condition read: 

&22� FDQ� EH� VWRUHG� LQ� GL΍HUHQW� ZD\V�� 'HSOHWHG� QDWXUDO� JDV� ȴHOGV� DUH�
WKH�PRVW�OLNHO\�VWRUDJH�ORFDWLRQ�IRU�&22�LQ�WKH�1HWKHUODQGV��3ULRU�WR�WKH�
VHOHFWLRQ�RI�&22� VWRUDJH� ORFDWLRQV�� LQYHVWLJDWLRQV� DUH� FDUULHG�RXW�� DIWHU�
ZKLFK�WKH�PRVW�VXLWDEOH�ORFDWLRQ�IRU�VWRUDJH�RI�WKH�&22�LV�VHOHFWHG��7R�EH�
DEOH�WR�VWRUH�WKH�&22�LW�LV�JDWKHUHG�DW�WKH�GHSOHWHG�QDWXUDO�JDV�ȴHOG��7KH�
&22�LV�WKHQ�LQVHUWHG�LQWR�WKH�GHSOHWHG�QDWXUDO�JDV�ȴHOG�YLD�DQ�H[LVWLQJ�ZHOO�
ZKHUH�LW�LV�VWRUHG�
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Results
To explore whether participants´ general risk perception, specific risk perceptions, 

negative emotional reactions, and achievement of cognitive closure were affected by 
the use of an analogy that either did or did not include safety-related information, we 
conducted Analysis of Variance (ANOVA). Results revealed no significant differences 
between the three experimental conditions on general risk perception, the three risk 
perception dimensions, negative outcome uncertainty-related emotions, or level of 
cognitive closure achieved Fs(1, 119) ≤ 2.54, ps ≥ .083. Thus, communication about a 
natural gas analogue of CO2 storage (including or excluding safety information) did not 
affect these measures. Participants in the three conditions, however, did differ in the 
extent to which they experienced outcome certainty-related emotions, F(1, 119) = 3.85, 
p = .024, ηp

2 = .06. Bonferroni post hoc tests revealed that participants in the “analogy 
without safety information” condition experienced less outcome certainty-related 
emotions (e.g., anger, disappointment) (M = 1.77, SD = 0.86), than participants in the 
“analogy with safety information” condition (M = 2.33, SD = 1.09, p = .051) or the “no 
analogy” condition (M = 2.32, SD = 1.14, p = .054).
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