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Abstract 

Carbon capture and storage (CCS) has emerged as a technological option for meeting 

greenhouse gas emissions reduction targets in the Canadian province of Alberta. Public 

support is likely to affect the feasibility of widespread implementation of CCS projects. 
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Chapter 1.  
 
Introduction and Background 

Carbon Capture and Storage (CCS) has emerged as a technology that could 

help to reduce climate change and ultimately meet greenhouse gas (GHG) emissions 

targets in Canada. During the process of CCS, carbon dioxide (CO2) is captured from 

large point sources such as fossil fuel power plants and compressed. The CO2 is then 

transported to storage facilities, thereby preventing it from entering the atmosphere.  

Both the federal government of Canada and the Alberta government have 

committed to meeting GHG emissions reduction targets by the year 2020. In July 2008, 

the Alberta Government announced a $2 billion initiative to reduce GHG emissions by 

implementing new CCS projects. The federal government of Canada has also committed 

over $800 million to support CCS demonstration projects through Canada's Economic 

Action plan (Government of Canada, 2011). This significant investment highlights both 

�J�R�Y�H�U�Q�P�H�Q�W�V�¶���F�R�P�P�L�W�P�H�Q�W to incorporate CCS as a component of federal and provincial 

climate change strategies. In the longer term, Alberta has committed to reducing its 

emissions by 200 million metric tonnes by 2050 (emissions reduction of 14% below 2005 

levels) and expects 70% of this reduction to be achieved as a direct result of CCS 

initiatives (Government of Alberta, 2008).  

As with many novel large-scale energy projects, public support or opposition can 

influence whether or not a CCS project gains approval. Public opposition has already 

derailed the funding and implementation of CCS projects in some countries. For 
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1.2. Previous Research into CCS Public Perceptions 

Research into public attitudes towards CCS can utilize a number of methods, 

including in-person qualitative interviews, focus groups, and surveys. Qualitative 

interviews and focus groups provide wide-ranging ideas about the factors driving 

attitudes, but they typically involve small sample sizes that are not sufficient for deriving 

generalisations about a given population. Surveys, in contrast, can be administered to 

much larger groups, thereby providing a more representative sample that allows for 

statistical inferences about the population as a whole (Dillman, 2011).  

�$���I�H�Z���V�W�X�G�L�H�V���F�R�Q�G�X�F�W�H�G���L�Q���&�D�Q�D�G�D���D�Q�G���$�O�E�H�U�W�D���R�Q���W�K�H���S�X�E�O�L�F�¶�V���S�H�U�F�H�S�W�L�R�Q�V���R�I��

�&�&�6���V�K�R�Z���W�K�D�W���W�K�H���S�X�E�O�L�F���W�H�Q�G�V���W�R���V�X�S�S�R�U�W���W�K�H���L�Q�F�O�X�V�L�R�Q���R�I���&�&�6���L�Q���W�K�H���F�R�X�Q�W�U�\�¶�V���F�O�L�P�D�W�H��

change strategy (Sharp et al. 2009; Ecoenergy CCS Task Force, 2007; Sharp, 2008; 

IPAC-CO2, 2012; Project Pioneer, 2011�������5�H�V�S�R�Q�G�H�Q�W�V�¶���V�W�D�W�H�G���V�X�S�S�R�U�W����
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�I�D�F�W�R�U�V���D�U�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���U�H�V�L�G�H�Q�W�V�¶���S�H�U�F�H�S�W�L�R�Q�V���R�I���&�&�6���L�Q���W�K�H�L�U���D�U�H�D�����7�K�U�R�X�J�K��

interviews, participant observation, and secondary 2011 data collection in three Alberta 

communities, three factors were identified as influential to community perceptions of 

CCS: (1) place-based knowledge and experience, (2) demographic and community 

sustainability characteristics, and (3) relationships among residents of the community. A 

different study, which examined the views of a focus group in 2012 on CCS as a 

�W�H�F�K�Q�R�O�R�J�\���W�R���D�G�G�U�H�V�V���*�+�*���H�P�L�V�V�L�R�Q�V�����I�R�X�Q�G���W�K�D�W���$�O�E�H�U�W�D���S�D�U�W�L�F�L�S�D�Q�W�V�¶���D�V�V�H�V�V�P�H�Q�W�V���D�U�H��

influenced by a combination of social, political, institutional, and economic factors, 

including public trust of industry and government, and consideration of CCS within a 

larger mix of energy system solutions to climate change (Einsiedel et al., 2013). 

Similar to Alberta, numerous studies have been conducted across a range of 

countries, which generally find opinions of CCS to be somewhat supportive and shaped 

by a wide variety of influential factors. In Japan, surveys found that majority of 

respondents expressed support for CCS, especially when respondents were provided 

with contextual information (Itaoka et al., 2004; Tokushige et al., 2006). When Itaoka et 

al. (2004) applied factor analysis and regression analysis to 2003 survey data, four 

factors were identified as influential in predicting CCS attitudes: (1) respondent 

understanding of the effectiveness of CCS as a mitigation method for climate change, 

(2) concerns about environmental risks and CO2 leakage, (3) concern that CCS would 

foster the continued use of fossil fuels, and (4) respondent awareness of human 

responsibility to reduce CO2 emissions. A few years later, Itaoka et al. (2009) replicated 

these findings in another survey conducted in 2007, with the exception of respondent 

awareness of human responsibility to reduce CO2 emissions. 

Similarly, in the Netherlands, respondents showed modest support for CCS, and 

respondents were slightly positive about the suitability of CCS as a solution to the 

climate change problem (De Best-Waldhober et al., 2009; Huijts et al., 2007). In a 2003 

survey, perceived risks, perceived benefits, trust, positive effects, negative effects, trust 

in environmental NGOs, and trust in industry were found to influence attitudes toward 

CCS (Huijts et al., 2007). Furthermore, in a survey conducted in 2009, Chinese 

respondents (n= 534 in one Chinese city) were slightly supportive of the use of CCS as a 

technology for CO2 emission reductions (Duan, 2010). The factors influencing attitudes 

towards CCS included socio-�G�H�P�R�J�U�D�S�K�L�F�V�����&�K�L�Q�H�V�H���U�H�V�S�R�Q�G�H�Q�W�V�¶���V�D�W�L�V�I�D�F�W�L�R�Q���Z�L�W�K���W�K�H�L�U��
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acceptance framework that c�R�X�O�G���F�R�Q�W�U�L�E�X�W�H���W�R���L�P�S�U�R�Y�L�Q�J���S�R�O�L�F�\�P�D�N�H�U�V�¶���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I��
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�³�L�Q�G�L�Y�L�Guals can base their acceptance on (1) the overall evaluation of 
costs, risks and benefits; (2) moral evaluations, depending on the extent 
to which the technology has a more positive or negative effect on the 
environment and society; and (3) on positive or negative feelings related 
to the technology, such as feelings of satisfaction, joy, fear, or anger.�´��
(Hujits et al., 2012, p.4)  

The framework focuses on several influential psychological factors introduced by 

Gupta et al., (2011), which are more situation-specific beliefs (as opposed to more stable 

psychological characteristics) affecting technology acceptance (Huijts et al., 2012). 

These TAF variables include experience and knowledge relating to the project, trust in 

the actors relating to the project, pe�U�F�H�S�W�L�R�Q�V���R�I���I�D�L�U�Q�H�V�V���L�Q���W�K�H���S�U�R�M�H�F�W�¶�V���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q����ive effect7>-4<004B0048>3<0003>-4a((d )8(e<004600480
4600482..] TJ
ET
BT
/F5 11052>3<0051>13<000F>-4<000e)4( t-4(()-3(1)13())-3( )6(t)-4(he)3( )6(oC>5<00520051804C0052>3<04404(ocu)3(ses)13( )6(on)318.45.] TJ
ET
BT(ne)14(f)-ks] TJ
ET
q
Q
 EMC  /P 1.13.] TJ
ET
BT 1 262.6115(t)-4( TJ
ET
q
Q
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ET
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q
Q
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media attention, and oil price etc.). In keeping with this recommendation, I decided to 

include values, environmental concern, socio-demographic characteristics, and 

situational factors relating to personal dependence on the industry in Alberta in my 

study. 

Attitudes towards CCS are entrenched in broader values and worldviews such as 

how people believe the environment should be treated. In other words, personal beliefs 

and pre-�H�[�L�V�W�L�Q�J���F�R�U�H���Y�D�O�X�H�V���D�I�I�H�F�W���F�L�W�L�]�H�Q�V�¶���R�S�L�Q�L�R�Q�V���D�Q�G���K�R�Z���W�K�H�\��perceive a certain 
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Table 1. Factors Adapted in my Study (S�X�S�S�R�U�W���U�H�S�U�H�V�H�Q�W�H�G���E�\���µ���¶���D�Q�G��
O�S�S�R�V�L�W�L�R�Q���U�H�S�U�H�V�H�Q�W�H�G���E�\���µ-�¶�� 

Factors from the Technology Acceptance Framework (TAF; Huijts et al.,2012) included in my study with 
hypothesized effect:  

+ Knowledge: awareness, familiarity, having heard of CCS 

+ Outcome efficacy: CCS as an effective climate change mitigation strategy 

+ Environmental problem perception: Perceived size of environmental problems associated with fossil fuel use  

+ Trust: Public trust in CCS proponents such as the municipality and industry  

+ Perceived benefits  

- Perceived risks and costs 

+ Distributive Fairness: Fairness of the distribution of benefits, risks and costs amongst citizens  

 +/- Personal norms (related to actions): feeling of moral obligation to act in support of or against CCS  

+/- Outcome efficacy (related to actions): extent to which the seven actions in support of or against a CCS storage 
facility are perceived to influence policy making  

 

Factors from TAF excluded from my study: 

Experience, Procedural Fairness, Positive and negative affect, Social norm and Perceived behavioral control 

 

Additional factors (non-TAF) included in my study with hypothesized effect: 

+ New Environmental Paradigm (NEP; Environmental concern) 

Core values: + altruism, + biospheric, - egoistic (self-enhancement), and -traditional (conservative) 

Socio-demographic characteristics: +Age, +Income, +Gender: Male and +Education 

+ Situational factor (Alberta industry affiliation) 

In the TAF, intention to act (behavioral responses) was evaluated using variables 

from the Norm Activation Model and the Theory of Planned Behavior. The Norm 

Activation Model (moral considerations) includes personal norm and outcome efficacy, 

while the Theory of Planned Behavior model (self-interest) includes subjective norm and 

perceived behavioral control. When applied to hydrogen technology acceptance, the 

Norm Activation Model variables explained intention to act more strongly than the 

Theory of Planned Behavior variables, for both the supporters and opponents (Huijts et 

al., 2013). Hence, I chose to include in my study only the Norm Activation Model 

variables I deemed applicable for intention to act in Alberta, which includes personal 

norm and outcome efficacy related to actions. 

The moral framework (represented here by personal norm and outcome efficacy) 

is more applicable to countries with greater opposition and stronger groups of opponents 

as compared to those countries that have more support with stronger groups of 

supporters (De Groot & Steg, 2010). For this reason, I expect that the moral framework 
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Chapter 2.  
 
Research Methods 

2.1. Data Collection 

I designed and implemented a web-based survey to elicit citizen attitudes 

towards CCS from Albertans living in areas suitable for CCS, which I divided into four 

regions: the City of Calgary, the City of Edmonton, Northern Alberta (excluding 

Edmonton) and Southern Alberta (excluding Calgary) The capital city, Edmonton, is 

located near the geographic center of the province and is the primary supply and service 

hub for Canada's crude oil, the oil sands, and other northern resource industries 

(National Energy Board of Canada, 2008). Calgary is Alberta's largest city and the 

location of corporate headquarters for oil and gas corporations and the many small and 

large companies that provide upstream and downstream products and services for these 

corporations. All four regions lie within the area of Alberta which is suitable for CO2 

storage, as shaded in grey in Figure 2. The Alberta and Williston basins, covering most 

of Alberta and southern Saskatchewan, were ranked as highly suitable storage basins. 

The southwestern, southern, and northwestern regions within these basins were ranked 

as either suitable or highly suitable for CO2 sequestration (Bachu, 2002). 
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Figure 2. Suitability of the Western Sedimentary Basin for CO2 Storage 

 

Note: A
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description sources: Sharp et al., 2009; Alberta Energy,2008; ICO2N,2009; Government 

of Alberta site) 

In August of 2013, a pilot test was conducted with 100 respondents. I reviewed 

the results to ensure that the initial responses were logical, accurately recorded, and that 

respondents found the CCS information in the survey to be clear. Based on the pilot test 

analysis, I edited the CCS description slightly to include a brief paragraph on the risks of 

CCS and a list of current CCS projects in Alberta, and then had Research Now launch 

the survey to the rest of the sample. 

In order to ensure a significant sample size within each region, the survey 

sample was stratified by region and subject to quotas. The data were reviewed 

throughout the launch t(e wi)6(t)-4(hio3(t)H1A>-3(en)3(t)6( )-4(t)-4(he)14(G)-4(ov)al)-4(A)4 lt
[(s)3( )] TJ
ET/F5
/F2 11.04 Tf
1 03.89990.024 483.31 <004800B6>6<00560003>-4<0044>13<004A>-8<0048000F>8<0003>6<004A>-8<00480051>3<00470048>3<0055>7<000F>-4<0003>-4<00440051>14<004700030055>-6<0048>13<004A>-8<004C>5<00520051>3<0044004F>6<0003> 
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(i) experience with CCS, (ii) feelings about CCS in Alberta, (iii) opinion of CCS, (iv) 

global issues, (v) values and activities, and vi) household details. My study utilizes CCS   

attitudinal data from questions in section (i), CCS perceptions from sections (ii) and (iii), 

climate change beliefs from section (iv), values from section (v), and socio-demographic 

and situational information from section (vi). I used the quantitative data obtained from 

�W�K�L�V���V�X�U�Y�H�\���W�R���F�K�D�U�D�F�W�H�U�L�]�H���F�L�W�L�]�H�Q�V�¶���D�W�W�L�W�X�G�H�V�����S�H�U�F�H�S�W�L�R�Q�V���D�Q�G���E�H�O�L�H�I�V���D�E�R�X�W���&�&�6���� 

Factors from the technology acceptance framework (TAF; Huijts et al., 2012) 

1. Knowledge of CCS: (adapted from Sharp et al., 2009) 

First the survey asked whether respondents have heard or read about CCS. In 

�R�U�G�H�U���W�R���W�H�V�W���U�H�V�S�R�Q�G�H�Q�W�V�¶���V�W�D�W�H�G���N�Q�R�Z�O�H�G�J�H�����W�K�H���V�X�U�Y�H�\���D�V�N�H�G���Z�K�L�F�K��

environmental concern is the main issue that CCS addresses. I provided nine 

answer categories listed in random order, which included (1) climate change; (2) 

the hole in the ozone layer; (3) water quality; (4) air pollution from cars and 







  

20 

and traditional (conservative) values (Stern et al., 1995). The five response 

categories were: not at all important, a little important, somewhat important, very 

�L�P�S�R�U�W�D�Q�W�����D�Q�G���,���G�R�Q�¶�W���N�Q�R�Z�� 

6. Beliefs:  

 I adapted the abbreviated version (8-statements in random order) of the 

New Ecological Paradigm to measure pro-environmental attitudes 
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2.3. Analysis Methodology 
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�‡ Distributive Fairness 

NEP (Environmental concern) 

Values  

Socio-demographic Characteristics 

�‡ Age 

�‡ Income 

�‡ Gender 

�‡ Education 

�‡ Situational variable: Alberta industry affiliation 

Second, I estimated the (stepwise analysis) �µ�U�H�G�X�F�H�G�¶ regression model in order 

to determine the best combination of independent (predictor) variables that predict the 

dependent variable (i.e. support/opposition towards CCS in Alberta). During this 

process, variables are not added to the regression equation unless they are statistically 

significant when added to the analysis. Therefore, all of the independent variables 

selected for inclusion in the stepwise analysis will have a statistically significant 

relationship to the dependent variable. Finally, I estimated a full regression model for 

each of the four regions in Alberta to determine the existence of any regional differences 

in patterns of support or opposition. 

Survey respondents expressed their level of support of CCS in Alberta through a 

�V�L�Q�J�O�H���T�X�H�V�W�L�R�Q�����³�%�D�V�H�G���R�Q���Z�K�D�W���\�R�X���N�Q�R�Z���D�E�R�X�W���&�&�6�����R�U���Z�K�D�W���\�R�X���K�D�Y�H���U�H�D�G���R�U���K�H�D�U�G��

�D�E�R�X�W���W�K�H���W�H�F�K�Q�R�O�R�J�\�����G�R���\�R�X���V�X�S�S�R�U�W���W�K�H���X�V�H���R�I���&�&�6���L�Q���$�O�E�H�U�W�D�"�´���7�K�H���V�L�[���U�H�V�S�R�Q�V�H��

categories were: strongly oppose, somewhat oppose, neutral, somewhat support, 

�V�W�U�R�Q�J�O�\���V�X�S�S�R�U�W���D�Q�G���,���G�R�Q�¶�W���N�Q�R�Z�����,���F�R�Q�G�H�Q�V�H�G���W�K�H���³�,���G�R�Q�¶�W���N�Q�R�Z�´���D�Q�G���³�Q�H�X�W�U�D�O�´��

responses into the same category for purposes of the regression analysis. The resulting 

five response categories were converted to a continuous scale and serve as the 

dependent variable in the analysis. The following section describes the survey sample, 

and presents the results of the descriptive analysis and the multiple regression analysis 

(full and reduced model) for the Alberta-wide model and the four regional models. 
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Chapter 3.  
 
Survey Results 

3.1. Alberta Survey Sample 

The final sample consists of 1076 respondents who are adult citizens of Alberta, 

with a response rate of 18%. Table 2 shows the representativeness of the survey 

sample demographics compared to the Alberta Census. The distribution of the sample 

matches the Alberta census data closely, with only a few differences. When compared to 

the Alberta census data, the Alberta sample contains slightly more women than men, is 

slightly older, earns slightly lower income, and is slightly more educated.  
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Table 2. Sample Representativeness: Socio-demographics of the Alberta 
Sample Compared to the Alberta Census Data 

  
Alberta sample% 

n=1076 

Alberta Census% 

N=2,818,960 

Gender 

  Male 44% 50% 

Female 56% 50% 

Age  

  18 to 29 15% 23% 

30 to 39 17% 19% 

40 to 49 18% 19% 

50 to 59 19% 18% 

60 to 69 17% 11% 

70 or older 13% 10% 

Education  

  Grade School or Some High School 4% 20% 

High School Completed 16% 28% 
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Table 3 shows the distribution of respondents among the four regions: the City of 

Calgary, the City of Edmonton, Northern Alberta (excluding Edmonton) and Southern 

Alberta (excluding Calgary). The first two regions, Calgary and Edmonton, are two of the 

biggest cities in Alberta, each with populations of over 1 million. The other two regions 

Northern Alberta and Southern Alberta represent populations living in these two regions 

according to the CCS regional criteria described in Section 2.1.  

Table 3. Distribution of 1076 Respondents Between the Four Alberta Regions 

REGION Number of Respondent’s surveyed 

Edmonton 354 
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3.2.3. Intention to Act (behavioral responses) 

In order to evaluate behavioral responses towards a CCS facility, respondents 

were grouped into support or oppose categories. Of the 1076 total respondents, 

potential supporters made up 814 (75%) and potential opponents made up 262 (25%) of 

the sample. Respondents evaluated the likelihood of taking seven actions in support of 

or against a CCS storage facility. I computed the mean score, standard deviation (SD), 

�D�Q�G���&�U�R�Q�E�D�F�K�¶�V���D�O�S�K�D��(�.) on the seven items for behavioral response in support of CCS 

(mean = -�������������6�'��� ���������������.��� ����������������and the seven items for behavioral responses 

against CCS (mean = -�����������6�'��� ���������������.��� �����������������,�Q���R�U�G�H�U���W�R���F�D�O�F�X�O�D�W�H���W�K�L�V���P�H�D�Q���D�Q�G���6�'����

I created a composite variable based on coding the response categories ranging from -2 

���Y�H�U�\���X�Q�O�L�N�H�O�\���W�R���W�D�N�H���D�F�W�L�R�Q�����W�R�����������Y�H�U�\���O�L�N�H�O�\���W�R���W�D�N�H���D�F�W�L�R�Q�������D�Q�G���������,���G�R�Q�¶�W���N�Q�R�Z�������7�K�H�V�H��

results indicate that on average, respondents who are supporters of CCS are slightly 

less willing to take action than respondents who are opponents of CCS. 

Figure 5 shows the seven actions that both supporters and opponents are likely 

to take to show their support of or opposition to a CCS facility. Two types of actions i.e. 

vote for a political party that shares their opinion, and sign a petition in support of or 

against CCS are most likely to be taken by both supporters and opponents in response 

to a proposed CCS facility. While supporters are less likely to participate in public 

demonstrations and meetings or write a letter to a newspaper to show their support of 

CCS, opponents seem more likely to take these participatory actions. These results 

provide useful insight into how actively supporters and opponents are likely to respond to 

a proposed CCS facility. 
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Figure 6. Trust in Stakeholders Involved in CCS 

 

3.2.5. Perceived riskiness of CCS  

In order to explore the perceived riskiness of CCS, respondents rated CCS and 

four other energy technologies on a scale of 1 to 5, where 1 is not at all risky, and 5 is 

extremely risky. The mean values (calculated by dividing the sum of responses by 

number of respondents) are shown in Figure 7. Consistent with the results of the 2005 

Canadian study from which the question was taken, respondents view wind turbines as 

having very low risk (Sharp et al., 2009). Further, respondents on average consider CCS 

to be less risky than conventional oil and gas industry operations, nuclear power, or 

coal-fired power plants.   

Figure 7. Perceived Risk of CCS Compared to Other Energy Technologies 
(Sharp et al., 2009) 
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3.2.6. Perceived effects: Benefits, Risks and Costs 

The statements related to perceived benefits, risks, and costs of CCS were 

measured using a five-point scale of agreement. Figure 8 shows that on average, the 

most frequently perceived benefit of CCS is that implementation of the technology could 

create jobs and contribute to economic development in Alberta, while the least frequently 

perceived benefit is that CCS is the only technology available to reduce emissions from 

some industrial and electricity production sources. 

Figure 8. Perceived Benefits of CCS in Alberta 

 

Figur
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Figure 10. Support/Opposition towards Climate Change Strategies for Alberta 

 

Figure 10 shows that CCS is supported more than a carbon tax, but not as highly 

as energy efficiency and the clean electricity regulation. When respondents do not have 

an option to stay neutral on CCS, support for CCS, as previously ascertained, remains 

high. My results are consistent with a British Columbia study that showed public support 
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Figure 11. Responsibility for Environmental Protection
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Table 4. Multiple Regression Analysis on Attitudes Towards CCS- Standard 
(full model) and Stepwise (reduced model) Analysis 

Variables (Factors) Full Model Reduced Model 

 Beta  

(Std coeff.) 

P-value Beta  

(Std coeff.) 

P-value 

 CCS knowledge (dummy) -.022 .384  
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99% confidence level. The adjusted R-square is 0.54 for Calgary, 0.43 for Edmonton, 

0.48 for Northern Alberta, and 0.51 for Southern Alberta.  

Some factors are significant in one or more regional models, while some factors 

are insignificant across all four regions. Specifically, outcome efficacy (belief that CCS is 

a useful climate change mitigation strategy for Alberta) is consistently associated with 

respondent support across all four regional models. Psychological perceptions such as 

trust and distributive fairness, and perceived benefits, such as ability to balance 

economic development with emissions reductions, and the potential to export CCS 

technology to other countries in the future, are also fairly consistently associated with 

respondent support across two or more regions. These results show robustness of the 

significant factors included in the regression analysis. 

Moreover, while some factors proved significant in only one of the regional 

models, they are not significant in all the regions. These factors include belief that 

climate change is a serious problem (associated with opposition in Northern Alberta 

model), perceived benefit of the continued ability to use fossil fuels (associated with 

support in Edmonton model), perceived risks such as concern about potential 

groundwater contamination, the potential for a leak to harm nearby people, animals or 

plants, and the unknown future impacts of CCS technology (associated with opposition 

in Edmonton model). Other significant perceived risks include CCS would potentially 

displace investments in renewable energy (associated with opposition in the Calgary 

model) and CCS may be very expensive 
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REGIONAL MODEL (Significant 
factors) 

Calgary  
Std.Coeff 

Edmonton  

Std. Coeff. 

Northern Alberta     

Std. Coeff. 

Southern Alberta     

Std. Coeff. 

Sample size (n=1076)  354  354  152  216 

 Beta P-value Beta P-value Beta P-value Beta P-value 

 NEP (pro-environmental) .123 .032* .033 .547 -.036 .663 .051 .475 

Values         

 Traditional values .020 .686 .067 .218 
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Chapter 4.  
 
Discussion and Limitations 

4.1. Discussion  

This study is designed to (1) assess Alberta citizen�V�¶ knowledge of CCS and 

changes in knowledge over the last decade;(2) characterize citizen perceptions, 

attitudes and behavioral responses regarding CCS technology development and 

implementation in Alberta; and (3) explore the individual factors associated with support 

of or opposition to CCS in Alberta, and determine if there are any regional differences in 

how individual factors are associated with CCS support or opposition. This chapter 

reviews my key findings as they relate to my research objectives, considers these in light 
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from continuing to produce, use, and export fossil fuels while reducing emissions, 

opponents are worried that CCS might displace investments in other technologies, such 

as renewable energy. Perhaps these concerns could be alleviated if CCS is framed as 

being considered alongside renewables and energy efficiency as part of a broader 

climate change strategy portfolio.  

The province-
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In order to guide a more detailed regional analysis, future research could include 

surveying more regions o
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proposal, although the impact of location on respondent support was not evaluated in 

this study. When evaluating attitudes towards a locally sited project, a number of 

significant factors that were identified through the results of the regression analysis could 

be incorporated along with local concerns.  

Regression analysis reveals that respondent support for CCS is associated with 

perceptions of outcome efficacy (belief that CCS is a useful climate change mitigation 

strategy), trust in the regulator and industry, and distributive fairness. Outcome efficacy 

is consistently a significant predictor of support for CCS in the Alberta model as well as 

in all four regional models. Respondent support is associated with perceptions of several 

benefits of CCS implementation, including the ability to balance economic development 

with emissions reductions, the continued ability to use fossil fuels, and the potential to 

export CCS technology to other countries in the future. On the other hand, respondent 

opposition to CCS is associated with perceptions of risk, including concern about 

potential groundwater contamination and concerns that CCS would potentially displace 

investments in renewable energy.  

By taking these significant factors into account, effective communication 

strategies can be developed through the outlined recommendations. These 

recommendations can help to improve the ongoing design and implementation of CCS 

technology, thus enhancing public outreach and engagement efforts related to CCS in 

Alberta. 



http://www.energy.gov.ab.ca/
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Q4 Based on this information, as well as anything you have read or heard about the technology, 
do you oppose or support the use of carbon capture and storage in Alberta? 

 Strongly oppose (1) 

 Somewhat oppose (2) 

 Neutral (3) 

 Somewhat support (4) 

 Strongly support (5) 

 �,���G�R�Q�¶�W���N�Q�R�Z���������� 
 
�4�����$�O�E�H�U�W�D�¶�V���F�O�L�P�D�W�H���F�K�D�Q�J�H���V�W�U�D�W�H�J�\���L�Q�F�O�X�G�H�V���H�I�I�R�U�W�V���W�R���U�H�G�X�F�H���H�Q�H�U�J�\���X�V�H�����L�P�S�U�R�Y�H���H�Q�H�U�J�\��
efficiency, increase the use of renewable energy, and implement carbon capture and storage to 
reduce emissions (carbon pollution).   
How unimportant or important do you think it is to include carbon capture and storage in the 
�S�U�R�Y�L�Q�F�H�¶�V���V�W�U�D�W�H�J�\���W�R���U�H�G�X�F�H���H�P�L�V�V�L�R�Q�V�" 

 Not at all important (1) 

 Somewhat important (2) 

 Important (3) 
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 Will 
definitely not 
take this 
action (1) 

Unlikely to 
take this 
action (2) 

Somewhat 
likely to take 
this action (3) 

Very 
likely to 
take this 
action (4)
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 Will 
definitely not 
take this 
action (1) 

Unlikely to 
take this 
action (2) 

Somewhat 
likely to take 
this action (3) 

Very 
likely to 
take this 
action (4) 

�,���G�R�Q�¶�W��
know 
(5) 

Participate in a 
demonstration or public 
event against the 
implementation of CCS (7) 

     

 
Q7b To what extent do you disagree or agree with the following statements about actions �D�J�D�L�Q�V�W�¶��
a CCS storage facility? 
 
 Strongly 
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Q14 To what extent do you disagree or agree with the following statements benefits of carbon 
capture and storage (CCS) to Alberta? 
 
 Strongly 

disagree 
(1) 

Disagree 
(2) 

Neutral 
(3) 

Agree 
(4) 

Strongly 
agree (5) 

�,���G�R�Q�¶�W��
know 
(6) 

CCS could allow Alberta to 
continue producing, using, 
and exporting fossil fuels 
while reducing emissions 
(carbon pollution) (1) 
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 Strongly 
disagree 
(1) 

Disagree 
(2) 

Neutral 
(3) 

Agree 
(4) 

Strongly 
agree (5) 

�,���G�R�Q�¶�W��
know 
(6) 

The carbon pollution could 
move underground and 
contaminate groundwater (2) 

      

A leak may harm nearby 
people, animals, or plants. 
(3) 

      

There may be unknown 
future impacts (4) 
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SECTION 4: GLOBAL ISSUES   
 
Q18a How much do you feel you know about climate change (global warming)? 
 
Nothing (1) A little (2) Some (3) A lot (4) 

    

 
Q18b Regardless of your knowledge about climate change, please indicate whether you think 
each of the following is a significant cause or not a significant cause of climate change (global 
warming) 
 
 A  significant cause 

(1) 
Not a significant  cause 
(2) 

Cows (1)   
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Never 
(1) 

Rarely 
(2) 

Occasionally 
(3) 

Frequently 
(4) 

Very 
Frequently 
(5) 

Working on or tinkering with 
technology. (39) 

     

Following the news and 
current events. (40) 

     

Taking part in political 
meetings. (41) 

     

Discussing politics. (42)      

Thinking about protecting the 
environment. (43) 

     

Trying to help the environment 
through daily actions. (44) 

     

Attending environmental 
meetings. (45) 

     

Engaging in environmental 
conservation activities. (46) 

     

Promoting environmental 
conservation (talking to people 
about the environment). (47) 

     

 
Q25 Please indicate your thoughts on the following: 
 
 Strongly 

disagree (1) 
Disagree 
(2) 

Undecided 
(3) 

Agree 
(4) 

Strongly 
agree (5) 

I often try new activities. (1)      

My responsibilities usually 
keep me from trying new 
things. (2) 
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Q27 Please indicate to what extent you disagree or agree with the following statements about 
your community 
 
 Yes 

(1) 
No 
(2) 

I work for a business associated with the energy industry in Alberta (1)   

Someone in my family works for a business associated with the energy 
industry in Alberta (2) 

  

I  have an oil injection well or pipeline on my property (3)   

Someone in my family has an oil injection well or pipeline on their property (4)   

The oil and gas industry has a significant presence in my community (5)   
 
 
SECTION 6: SOCIO DEMOGRAPHIC DETAILS     
 
Q28 The information in this section will be used only for descriptive / statistical purposes.    What 
is your employment status? 

 Employed or self-employed (1) 

 Unemployed (2) 

 �1�R�W���L�Q���W�K�H���O�D�E�R�X�U���I�R�U�F�H�����V�W�X�G�H�Q�W�V�����K�R�P�H�P�D�N�H�U�V�����U�H�W�L�U�H�G���Z�R�U�N�H�U�V�����V�H�D�V�R�Q�D�O���Z�R�U�N�H�U�V���L�Q���D�Q���¶�R�I�I�¶��
season who were not looking for work, and persons who can not work because of a long-term 
illness or disability) (3) 
 
Q29 Please indicate which of the following industries best describes the industry you work in? 

 Agriculture, forestry, fishing and hunting (1) 

 Mining and oil and gas extraction (2) 

 Utilities (3) 

 Construction (4) 

 Manufacturing (5) 

 Wholesale trade (6) 

 Retail trade (7) 

 Transportation and warehousing (8) 

 Information and cultural industries (9) 

 Finance and insurance (10) 

 Real estate and rental and leasing (11) 

 Professional, scientific and technical services (12) 

 Management of companies and enterprises (13) 

 Administrative and support, waste management and remediation services (14) 

 Educational services (15) 

 Health care and social assistance (16) 

 Arts, entertainment and recreation (17) 

 Accommodation and food services (18) 

 Other services (except public administration) (19) 

 Public administration (20) 

 Non profit sector (21) 
 
Q30 What is the highest level of education you  have completed? 
This information is used only for statistical purposes. 

 Grade School or Some High School (1) 

 High School Completed (2) 

 Technical or Trade School/Community College Completed (3) 
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Appendix B.  
 
Supporting figure: Multiple Regression Analysis 


