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Introduction 

 Study of public acceptance of CCS and CO2 

storage sites in Spain and two potential hosting 

regions  

 The Spanish Technology Platform on CO2 was 

interested in measuring the levels of acceptance 

of CCS among the general public in Spain 

 Public acceptance of CCS projects is considered a 

critical issue in the successful implementation of 
these projects (Global CCS Institute, 2010; Forbes, 
Almendra y Ziegler, 2010).  



Specific research questions 

 RQ1: What is the effect of evaluating valid 

and balanced information about CCS (and its 

potential consequences) on the attitude 

towards CCS? 

 RQ2: What is the influence of individuals’ 

prior orientations (regarding the environment 

and technology) on attitudes towards CCS? 

 RQ3: How evaluating information and prior 

orientations interact? 

 



Literature 

 Information: It influences significantly attitudes towards CCS 

technologies (effects are weak to moderate). It can improve the 

attitude (Pietzner et al., 2011), but it depends on the type of 

technology and the messages provided (de Best-Waldhober and 

Daamen, 2006; Tokushige, K., Akimoto, K., & Tomoda, T., 2006; Oltra, 

Sala y Boso, 2012) 

 Determinants: Research on public perception has focused on direct 

determinants of attitude and acceptance: knowledge, experience, 

trust, fairness, affect, perceived costs, perceived risks and perceived 

benefit (Selma et al., 2014). 

 A potentially important role of prior values on acceptance has been 

recognized (Selma et al., 2014). The value “interference with nature” 

seems to influence public perception of CCS. Further studies could try 

to clarify its exact role in acceptance of CCS 



Method 

• Survey study with members of the general 

population. On-line implementation 

• Sample:  

– General sample: 963. Quota sampling. 

Members of an online panel 

– Two regional samples: 800. Quota sampling. 

Members of an online panel 

 

 

 



Instrument 

• The questionnaire draws partially on the 

technology acceptance model (Huijts, 

Molin, & Steg, 2012) and Information 

Choice Questionnaire (ICQ) (Best-

waldhober & Daamen, 2006) 

 

 

 



Instrument 

Evaluation of climate change 

Introduction to the study 

Awareness and uninformed evaluation of CCS 

Background information on CCS 

Awareness, emotions, perceived costs and benefits 

Evaluation of consequences 

Acceptance, support and preference  

Other questions: trust, pro-environmental self-identity, 

engagement with technological issues and life-styles 



RQ1 

 
What is the effect of evaluating information 

about CCS and its potential consequences on the 

attitude towards CCS? 

 



Initial evaluation of CCS 
(One item. Scale 1-5; 
very bad-very good 
solution) 

Brief introduction 



Detailed information about CCS 

Additional information on 
stakeholders’ views 



Evaluation of consequences 

Global evaluation of 
CCS (One item. Scale 1-
5; very bad-very good 
solution) 

C1. Electricity with less CO2 

emissions 

C2. Local carbon to generate 

electricity with less effects on 

climate change 

C3. Economic and energetic costs 

C4. Need of new pipelines for the 

transport of CO2 

C5. Long-term storage of CO2 

requires high safety standards 



The effect of evaluating information 
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Initial evaluation Informed evaluation

1  
(very bad) 

2 3 4 5 
(very good) 

M SD 

Initial evaluation 3 8 28% 48 14 3,62 0,91 

Informed 
evaluation 

7 19 36% 31 6 3,10 1,02 

p= 0,00 



RQ2 

What is the influence of individuals’ prior 

orientations on attitudes towards CCS? 

 



Procedure 

1. Participants were classified based on responses to 
two items: 
 “Humans have the right to modify the natural environment to suit 

their needs” (Scale 1-5) (NEP item) 

 “Technological solutions are the best option to solve environmental 
problems” (Scale 1-5) 

2. Five orientations: Pro-technological (27%); pro-
environmental (33%); pro-technological and pro-
environmental (23%); ambivalent (15%); non-
technological and non environmental (2%).   

3. Analysis of differences in studied variables between 
the groups 
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Env & No 

Tec 

(M) 

Env & Tec 

(M) 

No env & 

No Tec 

(M) 

Tec & No 

Env 

(M) 

Ambivalent 

(M) 
p-value 

Familiarity 2,02 2,06 2,50 2,18 2,07 0,60 

Personal 

relevance 
3,85 4,17 3,53 4,20 3,68 

0,00 

Initial evaluation 3,40 3,67 3,37 3,90 3,51 0,00 

Interest 3,39 3,65 3,35 3,77 3,23 0,00 

Concern 3,25 3,14 3,06 3,30 2,98 0,09 

Risk perception* 2,33 2,66 2,94 3,13 2,80 0,00 

Global 

evaluation 
2,71 3,23 2,94 3,51 3,05 

0,00 

Acceptance 2,95 3,46 3,00 3,72 3,20 0,00 

Support 2,85 3,31 3,00 3,51 3,07 0,00 

Acceptance of a 

CO2 storage 
2,05 2,70 2,29 3,18 2,69 

0,00 

Trust in industry 2,16 2,60 2,37 3,09 2,83 0,00 

Table. Studied variables (Mean) in the five groups 
 



RQ3 

How evaluating information and prior 

orientations interact? 

 



Initial 
evaluation 

Global 
evaluation Difference 

Env & No Tec 3,40 2,71 0,70* 

Env & Tec 3,67 3,23 0,45* 
No Env & No 
Tec 

3,37 2,94 
0,43* 

Tec & No Env 3,90 3,51 0,39* 

Ambivalent 3,51 3,05 0,46* 
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Figure. Change from initial evaluation 
to global evaluation in the five groups  



Conclusion 

• When individuals adquire new information and are 

asked to consider the potential consequences of CCS, 

the global evaluation of CCS decreases 

• Although the strongest predictors of global attitude and 

acceptance are affects and beliefs, followed by 

personal relevance and trust, prior orientations (beliefs 

about the environment and technology) also 

significantly influence acceptance (specially, acceptance 

of a CO2 storage site) 

• Prior orientations also influence how information is 

procesed 

 

 



Thank you  
 

 

“Estudio de percepción pública de la CAC”  
(Plataforma Tecnológica Española del CO2)  

 

Christian Oltra 

Christian.oltra@ciemat.es 

De Best-Waldhober, M., & Daamen, D. (2006). Public perceptions and preferences regarding large scale 

implementation of six CO2 capture and storage technologies. Well-informed and well-considered opinions versus 

uninformed pseudo-opinions of the Dutch public. 

Oltra, C., Sala, R., & Boso, À. (2012). The influence of information on individuals' reactions to CCS technologies: 

results from experimental online survey research. Greenhouse Gases: Science and Technology, 2(3), 209-215. 

Pietzner, K., Schumann, D., Tvedt, S. D., Torvatn, H. Y., Næss, R., Reiner, D. M., ... & Dudu, A. (2011). Public 

awareness and perceptions of carbon dioxide capture and storage (CCS): Insights from surveys administered to 

representative samples in six European countries. Energy Procedia, 4, 6300-6306. 

Selma, L., Seigo, O., Dohle, S., & Siegrist, M. (2014). Public perception of carbon capture and storage (CCS): A 

review. Renewable and Sustainable Energy Reviews, 38, 848-863. 

Tokushige, K., Akimoto, K., & Tomoda, T. (2007). Public acceptance and risk-benefit perception of CO2 

geological storage for global warming mitigation in Japan. Mitigation and Adaptation Strategies for Global Change, 

12(7), 1237-1251. 

 

mailto:Christian.oltra@ciemat.es


Acceptance of CCS 

 Between 40 and 50% of respondents accepts the 

development of CCS projects in Spain (variations 

due to measurement and type of 

acceptance/support (R&D/…) 

 Between 25 and 35% is ambivalent about CCS 

technologies 

 Around 25% of respondents is against the 

development of CCS technologies 



Distribution of participants 
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