
 

 

 

 

 

The University of Queensland Surat Deep Aquifer 

Appraisal Project (UQ-SDAAP) 

Scoping study for material carbon abatement via 

carbon capture and storage 

 

Supplementary Detailed Report  

 

Effects of message framing on the support for carbon capture and 

storage (CCS) and alternative energy technologies 

 

 

30 April 2019 

  



Effects of message framing on the support for carbon capture and storage (CCS) and alternative energy technologies 2 

Authors 

Ms Michele Ferguson, The University of Queensland 

Dr Katherine Witt, The University of Queensland 

Dr Claudia Nisa, The University of Queensland 

Prof Peta Ashworth, The University of Queensland 

Acknowledgements 

This working document was prepared for The University of Queensland Surat Deep Aquifer Appraisal Project (UQ-SDAAP),  

a 3-year, $5.5 million project funded by the Australian Government through the Carbon Capture and Storage Research Development and 

Demonstration (CCS RD&D) programme, by Coal 21, and The University of Queensland. 

Citation 

Ferguson F, Witt K, Nisa C & Ashworth P (2019), Effects of message framing on the support for carbon capture and storage (CCS) and 

alternative energy technologies, The University of Queensland Surat Deep Aquifer Appraisal Project – Supplementary Detailed Report, 

The University of Queensland. 

Referenced throughout the UQ-SDAAP reports as Ferguson et al. 2019a. 

Publication details 

Published by The University of Queensland © 2019 all rights reserved. This work is copyright. Apart from any use as permitted under the 

Copyright Act 1968, no part may be reproduced by any process without prior written permission from The University of Queensland. 

ISBN: 978-1-74272-242-9 

Disclaimer 

The information, opinions and views expressed in this document do not necessarily represent those of The University of Queensland, the 

Australian Government or Coal 21. Researchers within or working with the UQ-SDAAP are bound by the same policies and procedures as 

other researchers within The University of Queensland, which are designed to ensure the integrity of research. The Australian Code for the 

Responsible Conduct of Research outlines expectations and responsibilities of researchers to further ensure independent and rigorous 

investigations. 



Effects of message framing on the support for carbon capture and storage (CCS) and alternative energy technologies 3 

 

Contents 

1. Executive summary .................................................................................................................................... 5 

2. Introduction ................................................................................................................................................. 7 

3. Method ......................................................................................................................................................... 9 

3.1. Questionnaire versions ........................................................................................................................ 9 

3.2. Sample ............................................................................................................................................... 11 

3.3. Sample characteristics and analysis ................................................................................................. 11 

4. Results ....................................................................................................................................................... 14 

4.1. Frame: Knowledge ............................................................................................................................. 16 

4.2. Frame: Cost & reliability ..................................................................................................................... 18 

4.3. Frame: Climate change ..................................................................................................................... 20 

4.4. Frame: Energy behaviours ................................................................................................................ 22 

5. Discussion & conclusion ......................................................................................................................... 26 

6. References ................................................................................................................................................ 28 

7. Appendix ................................................................................................................................................... 30 

7.1. Survey ................................................................................................................................................ 30 

 

Tables 
Table 1 Survey structure – main version (A) 9 

Table 2 Questionnaire order - five versions 11 

Table 3 Sociodemographic characteristics of participants exposed to experimental conditions 13 

Table 4 Mean energy support, by ‘no information’ and ‘knowledge’ conditions 17 

Table 5 Mean energy support, by No Information and Cost & Reliability conditions 19 

Table 6 Mean energy support, by ‘no information’ and ‘climate change’ conditions. 21 

Table 7 Mean energy support, by ‘no information’ and ‘energy behaviours’ conditions 24 

 

Figures 
Figure 1 Average support for types of energy technologies, by condition ................................................... 14 

Figure 2 Support for each energy technologies per condition, compared to ‘no information’ condition ...... 15 

Figure 3 Number of correct answers to objective knowledge questions, by ‘no information’ and ‘knowledge’ 

conditions 16 

Figure 4 Perceived knowledge, by ‘no information’ and ‘knowledge’ conditions ......................................... 17 

Figure 5 Factors underlying energy preferences, by ‘no information’ and ‘cost and reliability’ conditions. . 19 



Effects of message framing on the support for carbon capture and storage (CCS) and alternative energy technologies 4 

 

Figure 6 Is global warming happening, by ‘no information’ and ‘climate change’ conditions. ..................... 20 

Figure 7 Causes of global warming, by No Information and Climate Change conditions ........................... 21 

Figure 8 Actions undertaken due to environmental concern in the last 12 months, by ‘no information’ and 

‘energy behaviour’ conditions. ........................................................................................................................... 23 

Figure 9 Frequency of energy-efficient behaviours in daily life, by ‘no information’ and ‘energy behaviour’ 

conditions. 23 

  



Effects of message framing on the support for carbon capture and storage (CCS) and alternative energy technologies 5 

 

1. Executive summary 

This report is part of a larger study on the Energy Technology Preferences Survey, which explored the 

Australian population’s attitudes towards energy sources and technologies in Australia, with a particular 

emphasis on carbon capture and storage (CCS). CCS is one technology that has been proposed to play a 

major role in mitigating climate change (e.g. IEA 2013). However, discussions about CCS have not been 

without controversy. Several CCS projects have been put on hold or cancelled due to public opposition, either 

failing to gain or sustain support from political actors (Wallquist et al. 2012; Hammond & Shackley 2010); or 

proved difficult to implement at the community level (Ashworth et al. 2012). Therefore, understanding public 

perceptions and evaluation of CCS technology is acknowledged as a critical determinant in the commercial 

development of CCS (L’Orange Seigo et al. 2014). An important aim of this survey has been to identify which 

factors are more strongly associated with support for CCS, and to differentiate socio-economic and 

demographic groups regarding their views on this topic. 

The study presented in this report examined the impact of increasing the salience of related topics on 

participants’ reported levels of support for energy technologies. This increase in salience was manipulated by 

varying the first group of questions participants were presented with in a survey about energy sources and 

technologies.  

The motivation behind testing variations in the first topic presented is based on question order effects. Survey 

questionnaire design research has demonstrated that the order in which questions are asked can alter the 

context, or frame, in which subsequent questions are interpreted, and can influence how participants respond 

to subsequent questions, thus producing different results (Bruine de Bruin 2011; Oldendick 2008).  

In social science experiments, questions can be purposefully ordered to increase the salience and mental 

accessibility of particular topics or information, and thus act as prompts/cues, ‘in line with literature showing 

that people base survey responses on whatever information most easily comes to mind’ (Druckman 2015; 

Kahneman & Frederick 2002). It was hypothesised that this experimental manipulation would allow us to 

better understand how the salience of different information may lead to shifts in individuals’ preferences. The 

key outcome measure was the relative frame effect of different questions on the support for different energy 

technologies, and more specifically CCS.  

We examined data from 594 individuals from the general Australian population. Data was collected between 

June and August 2017 from a nationally representative Australian sample of individuals aged 18 years of age 

and older (95% confidence level and +/-1.76% confidence interval). The sample included individuals from the 

general public main survey (n=2383), and data collected from an additional 469 individuals. The additional 

individuals were randomly allocated into one of four groups (approximately 125 individuals per group) to be 

exposed at the beginning of the questionnaire to different topics about energy sources and technologies, as 

described below:  

a. Knowledge: including questions both on objective knowledge about energy topics and perceived 

knowledge about different energy sources and technologies 

b. Cost & Reliability: including questions about financial implications of using just renewable energy, 

attitudes about energy reliability standards and perceptions of energy security 

c. Climate Change: including questions about beliefs in global warming, causes of global warming, 

perceived severity of a variety of environmental problems and environmental attitudes 

d. Energy Behaviours: including questions about the frequency with which people perform a variety of pro-

environmental behaviours such as e.g. saving water, recycling, reducing air conditioning usage, 

washing clothes with full loads only, and subscription to Green Power 

Our findings demonstrate that using different frames impacts on the reported levels of support for energy 

technologies in sometimes surprising ways. These preliminary results will help to inform future research in this 

area, as well as policy recommendations and community engagement activities. 
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Key results  

• Participants in the ‘knowledge’ group reported higher levels of support for fossil fuel-related energy 

technologies such as coal, gas and nuclear, and lower levels of support for renewable energy 

technologies 

• The results for the ‘climate change’ group followed a similar pattern to the ‘knowledge’ group, regardless 

of whether participants did or did not believe that global warming is happening. Surprisingly, for 

participants who believe that global warming is mostly caused by human activity, this condition had the 

unexpected effect of raising support for all energy technologies, including fossil fuel-related energy 

technologies, significantly so for CCS 

• In contrast, the ‘energy behaviours’ condition reported an increase the overall support for nearly all energy 

technologies, significantly so for nuclear, biomass, CCS and gas. It was the only frame that significantly 

increased overall levels of support for CCS 

• Of all the experimental conditions, the ‘cost and reliability’ condition demonstrated the least effect, and 

there were no significant differences in the support reported for different energy technologies compared to 

the ‘no information’ group. This suggests that economic issues, energy costs and reliability are baseline 

factors used by people when considering trade-offs and support for energy technologies 
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2. Introduction 

The United Nations Framework Convention on Climate Change (UNFCC) Paris Agreement set the ambitious 

goal to limit average global temperature increase to 2°C relative to pre-industrial levels by the end of the 

century (Rogelj 2016). However, many suggest this goal is unachievable in the face of rapidly increasing 

global energy demand, growing population and goals to move billions of people out of poverty. This is 

particularly so if high carbon intensive fossil fuels continue to dominate the world’s energy generation.  

Carbon capture and storage (CCS) is one technology that has been proposed to play a major role in potential 

ways to mitigate global warming (IEA 2013). CCS is the process of capturing carbon dioxide (CO2) from large 

point sources, such as fossil fuel power plants or industrial processes, transporting it to a storage site, and 

storing it in underground geological formations. The aim is to prevent the release of large quantities of CO2 

into the atmosphere. CCS is considered by many experts to be an integral component of attempts to lower 

global CO2 levels and mitigate global warming – particularly given its potential to significantly reduce 

emissions from the current fossil fuelled power generation fleet and emission intensive industries. For more 

than two decades, CCS has been considered a medium-term option for reducing carbon dioxide (CO2) 

emissions and transitioning to a more sustainable energy future, particularly for those countries reliant on 

fossil fuels (Boot-Handford et al. 2014). CCS is also relevant to a number of fast developing countries 

including India, China and South Africa whose future CO2 emissions are expected to continue to rise 

(Dütschke et al. 2016). 

However, discussions about CCS have not been without controversy. Opponents argue that it promotes ‘dirty 

energy’ (Marshall 2016) and as a technological option, if deployed, its impact may be a ‘double-edged sword’, 

leading to a technological lock-in that hinders the development of more renewable energy options (idem). In 

addition, several CCS projects have been put on hold or cancelled due to public opposition, either failing to 

gain, or sustain, support from political actors (Wallquist et al. 2012; Hammond & Shackley 2010). Moreover, 

some consider CCS technology as still in a developmental stage, and the full commercial scale projects that 

were originally mooted to test CCS have proven difficult to implement (Ashworth et al. 2012).  

Whilst CCS project developers primarily focus on the technical and geological specifications associated with a 

project during its planning and implementation phases, the social science literature indicates there is benefit in 

also taking into account the social characteristics of a potential host site and developing effective and 

appropriate stakeholder communication. Understanding the key cognitive and emotional factors associated 

with attitude formation, judgment and decision making about CCS technology which may hinder or facilitate 

the understanding and deployment of this technology, whether from the general population, political actors or 

other key parties, is critical to developing effective and appropriate stakeholder communication activities 

(Ashworth et al. 2015; Bruine de Bruin et al 2015). 

A growing body of social science research has examined the attitudes and perceptions of the general public 

and affected communities regarding CCS and other energy technologies using observational and correlational 

research designs, i.e. case studies based on interviews and small-scale surveys or larger-scale national 

representative surveys (for a comprehensive review, see Ashworth et al. 2015). Taken together, this research 

has demonstrated that individuals’ knowledge about, familiarity with, and perceptions of energy sources and 

technologies are associated with support for their development and deployment, as are individuals’ personal 

beliefs, values and norms. 

A key issue for the social acceptance of any energy technology is the trade-off involved in the decision making 

to enable its deployment, including trade-offs between different criteria, risks and benefits at the economic, 

social and environmental levels (e.g. Huijts et al. 2014; de Best-Waldhober et al. 2009). Often, these trade-

offs are considered not only about one technology but in comparative terms for several technologies, posing a 

complex multi-criteria decision problem. The issue then is how to clearly communicate information in a clear 

and non-biased way that will help individuals to make informed decisions. Previous experimental research 

examining the effects of communication on informing public opinion to increase public acceptance of CCS has 

reported mixed findings (Ashworth et al 2015). There is some evidence supporting the use of valid and 
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balanced information such as the Information-Choice Questionnaire (ICQ) that presents both potential risk 

and benefits about CCS in a non-biased way (de Best-Waldhober et al. 2009; ter Mors et al. 2013).  

There is sustained interest in examining the relative effectiveness of message framing, that is, different ways 

to present or frame information about energy technologies in order to promote better understanding and 

informed decision-making. Research about framing effects on public opinions on a wide range of topics is 

well-established in psychology, sociology, political science and economics. While a growing body of research 

has explored framing effects and prompts/cues on perceptions of climate change and support for climate 

policy (Bernauer & McGrath 2016; Bolsen & Druckman 2018), there are fewer published studies in the area of 

energy sources and technologies (see Bolsen, Druckman & Lomax Cook 2014; Bruine de Bruin et al. 2014). 

Albeit limited in number, the findings of these recent studies suggest possible directions for tailoring 

information when designing messages to inform the general public about CCS and other low carbon 

technologies.  

To inform the development of such messages, this study examined the impact of increasing the salience of 

related topics on participants’ reported levels of support for energy technologies. This increase in salience 

was manipulated by varying the first group of questions participants were presented with in a survey about 

energy sources and technologies.  

The motivation behind testing variations in the first topic presented is based on question order effects. Survey 

questionnaire design research has demonstrated that the order in which questions are asked can alter the 

context, or frame, in which subsequent questions are interpreted, and can influence how participants respond 

to subsequent questions, thus producing different results (Bruine de Bruin 2011; Oldendick 2008). Much of the 

literature on order effects in survey questionnaire design is aimed at reducing unintentional bias and statistical 

noise. However, in social science experiments, questions can also be purposefully ordered to increase the 

salience and mental accessibility of particular topics or information, and thus act as prompts/cues, ‘in line with 

literature showing that people base survey responses on whatever information most easily comes to mind’ 

(Druckman 2015; Kahneman & Frederick 2002).  

It was hypothesised that this experimental manipulation will allow us to better understand how the salience of 

different information may lead to shifts in individuals’ preferences.  

Therefore, this project aimed to examine the specific research question:  

What is the salience of the following related topics on levels of support for CCS and alternative energy 

technologies? 

• Objective and perceived knowledge about energy technologies 

• Economic trade-offs – cost and reliability of energy technologies 

• Beliefs about climate change – occurrence and causes 

• Energy efficiency behaviours and pro-environmental actions 
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3. Method 

3.1. Questionnaire versions 

The questionnaire used was designed to include a broad variety of questions to provide a solid 

contextualisation of the factors that are associated with public understanding and support for different energy 

sources and technologies (refer to the Appendix for the Survey Questionnaire). We aimed to maintain a level 

of replicability with other surveys previously conducted to monitor changes in the evolution of preferences for 

different energy technologies in Australia (for example: Ashworth et al. 2009a; 2009b; 2011; 2013). The 

questionnaire was broadly divided into seven sections; the following sequence of sections outlines the 

structure of the main survey (Version A).  

Respondents first answered several screening questions (age, gender, and postcode). The first section of the 

questionnaire focused on objective and perceived knowledge about energy sources and technologies. The 

next section about the level of technology support, factors for support and funding priorities was also based on 

the Jeanneret et al. 2014 survey. Before expressing their level of support and funding priorities, participants 

were presented with definitions for each of the energy sources and technologies under evaluation consistent 

with previous surveys.  

Additional questions were included to enable international longitudinal comparability including comparisons 

with previous environmental and energy-related surveys such as the World Values Survey (WVS) and the 

OECD Household Consumption (EPIC) surveys. Three sections included key questions about trade-offs 

between economic growth, environmental protection and climate change; as well as individual and household 

energy behaviours. Most questions were adapted from the WVS, which has included similar questions since 

1995. This enables both temporal pattern analysis and the comparison of Australians’ attitudes with the rest of 

the world.  

The sixth section of the questionnaire aimed to analyse attitudes and perceptions of CCS compared to 

renewable energy. Questions in this section were preceded by a video presenting CCS as one of several 

technologies that when combined with energy efficiency and renewable energy technologies can reduce 

global emissions and thus prevent climate change. Questions following this video were adapted from Huijts et 

al. 2012, 2014 framework for understanding technology acceptance. This framework incorporates questions 

about perceived risks and benefits for each energy technology and perceived fairness, transparency and trust 

of government and industry to regulate, support and deliver CCS or renewable energy projects.  The final 

section collected data on standard sociodemographic information to enable UQ-SDAAP to characterise the 

sample and understand different trends between groups.  

The details of the questions are described in Table 1 below: 

Table 1 Survey structure – main version (A) 

Section Topic Example Questions Source 

1 Knowledge Objective knowledge e.g., “How is most electricity in 
Australia generated?” and perceived knowledge e.g. 
“Please indicate your current level of knowledge about the 
following energy sources and technologies” (scale from 
1=no knowledge to 7=expert knowledge)   

Adapted from 
Jeanneret et al. 
2014 

2 Support for energy 
technologies and 
public funding 
preferences 

Stated support e.g. “Please indicate how strongly you 
agree or disagree with the following options as potential 
ways of generating Australia’s future energy needs” (scale 
from 1=strongly disagree to 7=strongly agree) 

Adapted from 
Jeanneret et al. 
2014 

3 Economic trade-offs 
and reliability 
concerns 

Willingness to pay e.g. “I would give part of my income if I 

were certain that the money would be used to prevent 

environmental pollution” (scale from 1=strongly disagree 

Adapted from 
OECD EPIC survey; 
WVS 

http://www.worldvaluessurvey.org/
http://www.oecd.org/environment/households.htm
https://www.youtube.com/watch?v=aHtbDmzjYgg&list=PL44479250B58056C7
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to 7=strongly agree); Please indicate below how concerned 

you are that in the next 10-20 years electricity will become 

unaffordable for you? (scale from 1=not at all concerned to 

7=extremely concerned) 

4 Climate Change Perceptions about global warming e.g. “Do you believe 

global warming is happening now or will happen in the 

next 30 years?; How serious do you think are the 

environmental problems facing the world? (1=not at all 

serious to 7=extremely serious) 

Adapted from 
OECD EPIC survey; 
WVS 

5 Energy efficiency 
behaviours 

E.g. How often do you perform the following in your daily 

life? e.g. washing clothes using cold water instead of 

warm/hot water; switch off standby mode of appliances 

(1=never to 5=always) 

Adapted from 
OECD EPIC survey; 
WVS 

6 CCS versus 

renewable energy 

perceptions 

E.g. How likely do you think the following consequences 

are as a result of using CCS technology? e.g. An increase in 

the risk of a major accident involving the public occurring 

(1=very unlikely to 7=very likely); With regard to 

renewable energy projects to what extent do you trust 

renewable energy industries to e.g. act in the best interest 

of society? (1=not at all to 5=trust a lot) 

Adapted from 

Huijts et al. 2012, 

2014 

7 Socio-demographic 

Information 

E.g. Educational level, income level, household 

composition, political preferences 

Adapted from 

Jeanneret et al. 

2014 

 

In addition to the main survey (Version A), four different versions of the survey were each presented to a 

random sample of around 125 individuals. All versions began with screening questions (age, gender and 

postcode). The initial questions preceding the support questions for each version are outlined below and in 

Table 2.  

Version A – Knowledge – Salience: Objective and perceived knowledge (KN) 

The first questions presented were about objective knowledge about energy topics and perceived knowledge 

about different energy sources and technologies. As described above, this was the format used in our larger 

Australian nationally representative data collection. This group of participants was randomly selected from the 

larger project described above (subsample n=125, randomly selected from n=2383). This version allowed us 

to identify the effect of participants’ knowledge on individuals’ preferences and support for different energies. 

Version B – No information – No questions presented before stated preferences (control group) (NI) 

No questions were presented before asking participants to rate their support for the various energy sources 

and technologies under analysis. This version allowed us to identify individuals’ baseline preferences and 

support for different energies without having considered any preceding information. 

Version C – Cost and reliability – Salience: Economic trade-offs and reliability concerns (CR) 

The first questions presented were related to the financial implications of using just renewable energy, 

attitudes about energy reliability standards and perceptions of energy security. This version allowed us to 

identify individuals’ preferences and support for different energies after having considered the multiple 

economic and financial implications of different energies, as well as individuals’ concerns for future energy 

reliability.  
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Version D – Climate change – Salience: Beliefs about occurrence and causes of global warming (CC) 

The first questions presented were about beliefs about whether global warming is occurring, the causes of 

global warming, the perceived severity of a variety of environmental problems, and environmental attitudes. 

This version allowed us to identify individuals’ preferences and support for different energies after having 

considered their beliefs in climate change and global warming, as well as their concerns for the various 

environmental problems we face as a society.  

Version E – Energy behaviours – Salience: Energy efficiency behaviours (EB) 

The first questions presented were about the frequency with which people perform a variety of pro-

environmental behaviours, e.g. saving water, recycling, reducing air conditioning usage, and washing clothes 

with full loads only, as well as subscription to Green Power. This version allowed us to identify individuals’ 

preferences and support for different energies after having considered their own individual and household 

contribution and their daily behaviours in terms of energy consumption and energy resources use.  

 

Table 2 Questionnaire order - five versions 

Section order 1 2 3 4 5 6 7 

Version A KN Support CR CC EB 

CCS versus 

renewable 

energy 

perceptions 

Socio-

demographic 

information 

Version B (control) Support  KN CR CC EB 

Version C CR Support CC EB KN 

Version D CC Support CR EB KN 

Version E EB Support KN CC CR 

3.2. Sample 

A market research company (Q & A Research) was engaged to collect data via an online survey. Data was 

collected between June and August 2017 from a nationally representative Australian randomised sample of 

3040 individuals aged 18 years of age and older (95% confidence level and +/-1.76% confidence interval). 

The sample included individuals from the general public. The analysis of this data is presented in the UQ 

Report Australian Energy Preferences and the place of Carbon Capture and Storage (CCS) within the energy 

mix (Nisa et al. 2018).  

We collected data from an additional 500 individuals, who were randomly allocated to one of four groups 

(approximately 125 individuals per group) to be exposed at the beginning of the questionnaire to different 

topics about energy sources and technologies, as described in the section above.  

3.3. Sample characteristics and analysis 

A total of 2540 surveys in the main version were completed, and of these 2383 were included in the final data 

set. The geographical distribution of participants per state follows a representative random sampling, 

corresponding to state population size. A total of 500 additional surveys were completed for the four 

experimental groups, and a total of 469 of these surveys were retained. Although these participants were 

shown a questionnaire with a variation in the order of questions, these participants were equally included in 

the national randomisation process. This means that these participants were not selected from a particular 

area, but randomly collected across Australia.   

Data was cleaned and analysed using Stata/MP v.15.1 (StataCorp LLC). Completed surveys were discarded 

from the dataset if: completion time was more than six hours (average completion time was 30 minutes); or 

participants had responded in a biased way. From the main version, 125 surveys were randomly selected 

using the – sample – command, which draws observations without replacement. Bivariate analyses (cross 

https://energy.uq.edu.au/files/4261/180630%20-%20Ashworth%20Peta%20-%20Australian%20Energy%20Preferences%20and%20the%20place%20of%20CCS.pdf
https://energy.uq.edu.au/files/4261/180630%20-%20Ashworth%20Peta%20-%20Australian%20Energy%20Preferences%20and%20the%20place%20of%20CCS.pdf
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tabulations, one-way ANOVA, t-tests and correlations) explored relationships between the topics of interest in 

each survey version, and levels of and factors underlying support for energy technologies.   

Table 3 below presents the characteristics of these participants. The sample of participants between the 

conditions was balanced in terms of age (mean age 46-49), gender and state location.  
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Table 3 Sociodemographic characteristics of participants exposed to experimental conditions 

SAMPLE 
No 

information 
Knowledge 

Cost & 
reliability 

Climate 
change 

Energy 
behaviours 

Total 

Gender 
Male 50.8% 51.2% 51.3% 45.9% 42.9% 288 

Female 49.2% 48.8% 48.7% 54.1% 57.1% 306 

State 

NSW 27.9% 28.0% 28.6% 29.4% 35.3% 177 

VIC 29.5% 27.2% 33.6% 27.5% 23.5% 168 

QLD 21.3% 16.0% 16.0% 16.5% 18.5% 105 

SA 6.6% 7.2% 8.4% 8.3% 4.2% 41 

WA 7.4% 14.4% 8.4% 13.8% 12.6% 67 

TAS 3.3% 2.4% 2.5% 1.8% 3.4% 16 

NT 0.8% 0.0% 0.8% 0.0% 0.8% 3 

ACT 3.3% 4.8% 1.7% 2.8% 1.7% 17 

Age 
Mean 48.7 47.8 49.9 47.5 50.6 48.9 

(SD) (17.4) (16.7) (16.0) (17.4) (17.4) (17.0) 

Total 122 125 119 109 119 594 
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4. Results 

We start by examining the differences between the conditions in terms of support for energy technologies. 

The support for the energy technologies can be examined by individual technology, or by grouped measures. 

Factor analysis with promax rotation1 showed that eight of the support items loaded on two factors of four 

items each (only items with factor loadings above 0.7 and communalities above 0.5 were retained). Two 

indices were created: fossil fuel-related energy technology items (coal, coal seam gas (CSG), gas and CCS) 

loaded on the first factor (Cronbach’s alpha .86), and four renewable energy technology items (solar (thermal), 

solar (PV), wave and wind) loaded on the second factor (Cronbach’s alpha .91). Such measures may be used 

as a proxy of public support for energy sources and technologies funding and investment.  

Results show that support for renewable energy technologies was higher across all conditions (Figure 1). 

There were no significant differences in mean scores between conditions for fossil-fuel related energy 

technologies. However, compared to the control group – the no information (NI) group (i.e. no questions 

presented before rating support for energy technologies) – the knowledge (KN) group (i.e. main survey - first 

presented with questions about their own knowledge about energy) reported a significantly lower level of 

support for renewable energies (5.78 vs 5.26). The KN group scores were also significantly lower than the 

cost & reliability (CR) group (5.78) and the energy behaviours (EB) group, which had the highest level of 

support for renewable energy technologies (5.84).  

 Figure 1 Average support for types of energy technologies, by condition 

 

Note: NI sample n=122; KN sample n=125; CR sample n=119; CC sample n=109; EB sample n=119. 

Exploring gender differences, males reported higher mean support for fossil fuel-related energy technologies 

across all conditions, and significantly higher than females in the KN group (4.26 vs 3.68). There were no 

significant differences in gender for either males or females when comparing the groups. Turning to 

renewable energy technology support, there was no clear pattern of difference between genders. Males in the 

NI group recorded the highest mean score (6.0), significantly higher than males in the KN group (5.23). 

Females in the CR group recorded the highest mean score (6.01), both compared to males in the CR group 

(5.56) and compared to females in the KN group (5.28).  

                                                       

1 Promax rotation is a non-orthogonal (oblique) rotation method used in factor analysis. It first conducts an 

orthogonal rotation (such as Varimax) and then allows correlations between the factors in an attempt to improve 
the fit to simple structure. Promax rotation will reveal if the factors are uncorrelated with one another. For more 
information, see: https://stats.idre.ucla.edu/stata/output/factor-analysis/  
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With respect to age, there was a marginally significant difference in mean support between the age groups for 

fossil fuel-related energy technologies in the NI group (4.08 for 55 years and older vs 3.36 for 18-34 years). 

There was also a significant difference for participants aged 18-34 years in the NI group (3.36) recording 

lower levels of support compared to the climate change (CC) group (4.39) and EB group (4.33). There was no 

significant difference between age groups for support for renewable energy technologies. However, within the 

35-44 years age group, participants in the KN group recorded significantly lower levels of support (5.07) 

compared to the NI and EB groups (5.95 and 5.96 respectively).  

Looking at differences per individual energy technologies according to the experimental conditions, we see an 

interesting difference between the technologies involved (Figure 2).  

Figure 2 Support for each energy technologies per condition, compared to ‘no information’ condition 

 

Note: KN sample n=125; CR sample n=119; CC sample n=1907; EB sample n=119.   * P-value<.05 

Compared to the NI group, the KN group recorded significantly lower support for renewable energy 

technologies wind, solar (PV), and hydroelectric. In contrast, participants in the EB group had higher support 

for all energy technologies except for hydroelectric and wind, and significantly higher support for gas, nuclear, 

CCS and biomass – a group of technologies that typically receive the lowest support.  

The following sections present more detailed results for each of the question frame conditions in an attempt to 

understand how the attitudes and preferences of participants may have been influenced by order effects. 

Given that participants were randomly allocated to the different conditions, any differences found can be 

attributed to the order effects and not to different characteristics of the participants in each group.  

  

-0.80

-0.60

-0.40

-0.20

0.00

0.20

0.40

0.60

0.80

(D
if

fe
re

n
ce

 o
f 

m
e

an
s,

 c
o

m
p

ar
e

d
 t

o
 N

o
 in

fo
rm

at
io

n
 

gr
o

u
p

)

Knowledge Cost & Reliability Climate Change Energy Behaviours

* *

*

*
*

**



Effects of message framing on the support for carbon capture and storage (CCS) and alternative energy technologies 16 

 

4.1. Frame: Knowledge 

The set of questions about knowledge included both questions about objective knowledge about energy 

topics as well as perceived knowledge in relation to the variety of energy technologies under analysis.  

As shown in Figure 3 below, there were generally low levels of objective knowledge about energy, with the 

largest proportion of participants across the groups answering one to two out of four questions correctly. 

Interestingly, a higher proportion of participants in the NI condition (25%) answered three or more knowledge 

questions correctly compared to 16% in the KN condition. Only 2.5% of individuals in each group answered all 

questions correctly. There was no significant difference in the mean number of questions answered correctly 

between conditions (NI 1.77 vs KN 1.76).  

Figure 3 Number of correct answers to objective knowledge questions, by ‘no information’ and 
‘knowledge’ conditions 

 

Note: NI sample n=122; KN sample n=125.   Pearson chi2 (4) = 7.35; Pr = 0.118. 

On average, participants also reported low levels of self-rated (perceived) knowledge (that is, a mean below 4 

on a 7-point scale) about energy sources and technologies. An overall index of perceived knowledge (i.e. 

composite average) was highly statistically reliable (Cronbach’s alpha=.956). Participants in the KN condition 

self-reported knowing less about energy technologies on average than those in the NI condition (3.29 vs 3.62 

respectively, p<0.05). Examining individual energy technologies (Figure 4), KN participants reported lower 

levels of perceived knowledge for all energy technologies except gas compared to the NI group; and 

significantly lower levels of knowledge about biomass, solar (PV) and wave energies (p<0.01). Positioning the 

knowledge questions first means that participants would be more likely to have self-rated their knowledge in a 

way that is not influenced by the effects of other questions, and thus rather a more accurate indication of 

baseline levels of knowledge. It appears by asking objective knowledge questions at the start of a survey 

participants are made aware of their lack of knowledge on the topic and therefore rated their subsequent 

knowledge questions lower than those in other groups. 
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Figure 4 Perceived knowledge, by ‘no information’ and ‘knowledge’ conditions 

 

Note: NI sample n=122; KN sample n=125.   * P-value<.01 

We then examined possible framing effects on levels of support for energy technologies by comparing the KN 

group to the NI group. Table 4 below presents these differences for each energy technology. Results 

demonstrate that when a series of questions about how much participants know about energy technologies 

precedes questions about levels of support (KN group), the average support ratings were higher for fossil fuel-

related energy technologies such as coal, gas and nuclear energy when compared to the NI group. However, 

support for renewable and geothermal energy technologies was significantly lower. 

Table 4 Mean energy support, by ‘no information’ and ‘knowledge’ conditions  
 

NO INFORMATION 
(n=122) 

KNOWLEDGE  
(n=125) 

Difference P value 

Biomass 3.71 3.62 -0.09 0.665 

Coal 3.48 3.94 0.46 0.045 

Coal seam gas 3.43 3.55 0.12 0.612 

Gas 4.17 4.35 0.18 0.363 

CCS 3.85 4.05 0.20 0.347 

Geothermal 4.77 4.27 -0.50 0.014 

Hydroelectric 5.76 5.26 -0.51 0.005 

Nuclear 3.46 3.74 0.28 0.283 

Solar (thermal) 5.84 5.33 -0.51 0.008 

Solar (PV) 5.95 5.50 -0.45 0.017 

Wave 5.50 4.99 -0.51 0.014 

Wind 5.84 5.20 -0.64 0.002 

Note: Mean score on 7-point scale: 1=Strongly disagree to 7=Strongly agree. Red indicates significant results. 

This difference in energy support between the conditions does not seem to be explained by differences in 

levels of objective or perceived knowledge. Regression models tested the differences between the NI and KN 
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levels of objective knowledge on levels of support. Difference between the groups was significant for wave 

energy only (NI: B=0.095, β=0.058, p=0.528; KN: B=5.24, β=0.287, p=0.001; difference between mean 

scores, chi2=3.98, p<0.05). These models were repeated regressing perceived knowledge on levels of 

support, with difference significant for wind energy only (NI: B=0.269, β=0.216, p=0.017; KN: B=-0.100, β=-

0.077, p=0.394; difference between mean scores, chi2=5.13, p<0.05). Furthermore, there were no significant 

differences between the conditions in terms of how much participants considered various factors, such as 

environmental issues, economic issues, or electricity price and reliability issues, when deciding whether to 

support energy technologies. 

The more challenging aspect in this pattern of results is the lower level of support for renewable energy 

technologies. The difference in energy support between the conditions does not appear to be related to a 

variety of attitudes related to the environment or energy concerns. There were no significant differences 

between the NI and KN groups on willingness to pay to prevent environmental pollution; to pay an increase in 

annual electricity bills to use only renewable energy sources; concerns over future energy affordability and 

availability concerns; or attitudes towards saving energy. 

The results suggest that there is a frame effect related to the knowledge questions that generated a status 

quo bias (Bolsen, Druckman & Lomax Cook 2014; Samuelson & Zeckhauser 1988). Although the objective 

knowledge questions were themselves framed neutrally, they nonetheless increased the emphasis on and 

salience of the topics covered, i.e. electricity generation, household energy use and costs, and national 

energy needs (see Appendix). Participants in the KN group reported a strong bias towards alternatives that 

perpetuate the status quo, demonstrating higher levels of support for conventional energy technologies that 

have been around for longer and with which the general population are most familiar, and that are seen as 

reliable and more affordable.  

4.2. Frame: Cost & reliability 

Hypothetically, prompting participants with questions about trade-offs between the economic and 

environmental costs and reliability of energy technologies should increase support for technologies that are 

considered cheaper and more reliable. Yet, of all the experimental conditions, this demonstrated the least 

effect. There were no significant differences in comparison to the NI group and not even a statistical trend in 

some direction; p-values do not remotely approach significance (Table 5 below).  

We further examined energy support according to level of household income, to see if more affluent 

participants (vs. less) would exhibit distinct energy preferences when prompted with cost and reliability items. 

Regression models revealed that the only significant difference in support for any energy technology between 

income levels within the CR group was for CCS (income level $60,000-$80,999: B=0.92, β=0.233, p=0.05). 

No significant differences were found between levels of income between the NI and CR groups. 
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Table 5 Mean energy support, by No Information and Cost & Reliability conditions 
 

NO INFORMATION 
(n=122) 

COSTS & RELIABILITY  
(n=119) 

Difference P value 

Biomass 3.71 3.72 0.01 0.964 

Coal 3.48 3.50 0.02 0.929 

Coal seam gas 3.43 3.45 0.02 0.932 

Gas 4.17 4.11 -0.06 0.749 

CCS 3.85 3.88 0.03 0.887 

Geothermal 4.77 4.85 0.08 0.696 

Hydroelectric 5.76 5.58 -0.18 0.267 

Nuclear 3.46 3.58 0.12 0.654 

Solar (Thermal) 5.84 5.87 0.03 0.874 

Solar (Photovoltaic) 5.95 5.94 -0.01 0.958 

Wave 5.50 5.61 0.11 0.593 

Wind 5.84 5.71 -0.14 0.480 

Note: Mean score on 7-point scale: 1=Strongly disagree to 7=Strongly agree 

In an attempt to uncover the motives that influenced individual preferences, participants were asked to 

indicate the extent to which they considered various factors when deciding whether to support energy 

technologies. Economic issues, and installation/maintenance costs, were significant factors in the CR group 

when compared to the NI group (Figure 5 below). As there were no similar differences between the other 

conditions (KN, CC and EB) compared to the NI group, it would appear that prompting participants with 

questions that increase the salience of economic and environmental cost and reliability trade-offs, as in the 

CR condition, may have some effect on the factors underlying support. However, this did not seem to 

translate in different energy support ratings.  

Figure 5 Factors underlying energy preferences, by ‘no information’ and ‘cost and reliability’ conditions. 

  

Note: NI sample n=122; CR sample n=119.   * P-value<.05 

5.72 5.56

4.89 4.95

5.46
5.70

5.01

5.53 5.40 5.23 5.29 5.42 5.42

4.87

1

2

3

4

5

6

7

Environmental
Protection

Climate Change Economy Cost Electricity Price Reliability Location

(1
 =

 N
o

t 
at

 a
ll 

to
 7

 =
 V

e
ry

 m
u

ch
)

No information Cost & Reliability

* * 



Effects of message framing on the support for carbon capture and storage (CCS) and alternative energy technologies 20 

 

The findings suggest that economic issues, costs and energy reliability are the baseline factors that people 

consider to make their decisions about energy. This is not surprising, in the sense that cost and reliability are 

two key topics in discussions about the public preferences and investment in energy technologies. 

4.3. Frame: Climate change 

Perceptions about climate change have been associated with support for or lack of support for different 

energy technologies, and can also be related to different levels of energy efficient behaviours (e.g. Pisarski & 

Ashworth 2013). As in the other question order conditions, the hypothesis was that prompting participants with 

questions about climate change, environmental problems, and their personal values, beliefs and norms in 

relation to climate change and energy use, was expected to increase the salience of these topics when 

considering preferences for energy technologies. The extent to which climate change questions may increase 

the salience of the need to support renewable energy or other carbon mitigation technologies, is likely to be 

dependent on whether individuals believe that global warming is happening, and their values and levels of 

pro-environmental attitudes. This increase in salience might make pro-environmental individuals more 

concerned about climate change and thus more supportive of renewable energy. Conversely, for those 

individuals who do not believe that global warming is happening, prompting these issues may lead to a 

reverse pattern, by which they would support fossil fuel-related technologies more.  

As shown in Figure 6 below, a slightly higher proportion of participants in the CC group believe that global 

warming is happening compared to the NI group. However, a lower proportion of participants in the CC group 

agreed that global warming is caused mostly by human activities (Figure 7).  

Figure 6 Is global warming happening, by ‘no information’ and ‘climate change’ conditions. 

 

Note: NI sample n=122; CC sample n=109.   Pearson chi2(3) =   2.201; Pr = 0.532. 
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Figure 7 Causes of global warming, by No Information and Climate Change conditions 

 

Note: NI sample n=122; CC sample n=109.  Pearson chi2(3) =   4.061; Pr = 0.255  

Mean energy preferences for the CC group are reported in Table 6 below. Compared to the NI group, there 

was a tendency towards an increase in support for coal, CSG, CCS and nuclear, and lower support for 

renewables, particularly wind energy, in the CC group. This pattern of results is very similar to that observed 

for the KN group (refer Table 4). These results are unexpected to some extent. Prompting with climate change 

questions should, in theory, increase the salience of the need for supporting energy technologies that are 

perceived as producing lower emissions, typically identified as renewable energy technologies. 

Table 6 Mean energy support, by ‘no information’ and ‘climate change’ conditions. 
 

NO INFORMATION 
(n=122) 

CLIMATE CHANGE  
(n=109) 

Difference P value 

Biomass 3.71 3.92 0.20 0.337 

Coal 3.48 3.83 0.35 0.142 

Coal seam gas 3.43 3.75 0.32 0.184 

Gas 4.17 4.35 0.18 0.394 

CCS 3.85 4.18 0.33 0.114 

Geothermal 4.77 4.85 0.08 0.689 

Hydroelectric 5.76 5.59 -0.18 0.320 

Nuclear 3.46 3.82 0.36 0.172 

Solar (thermal) 5.84 5.67 -0.17 0.392 

Solar (PV) 5.95 5.77 -0.18 0.338 

Wave 5.50 5.29 -0.21 0.316 

Wind 5.84 5.40 -0.44 0.042 

Note: Mean score on 7-point scale: 1=Strongly disagree to 7=Strongly agree. Red indicates significant result. 

UQ-SDAAP then examined whether this pattern of results differed according to beliefs about global warming. 

For participants who indicated they were uncertain, did not know or did not believe that climate change was 

happening, there were no significant differences in levels of support for energy technologies between those in 
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the CC group compared to the NI group (note that these groups were n<40, thus lacked statistical power). 

The responses followed a similar pattern to those shown in Table 6 (above), with higher levels of support for 

fossil fuel-related energies and nuclear, and lower support for renewable energies. It was more surprising that 

this pattern was also seen for participants who do believe that global warming is happening. There were 

significant increases for support in the CC group compared to the NI group for coal (3.57 vs 3.01, p<0.05), 

and for nuclear (3.74 vs 3.07, p<0.05).  

A closely corresponding pattern of results was found when examining beliefs about the causes of global 

warming. Participants in the CC group who believe global warming is caused mostly by natural changes in the 

environment, or by both natural changes and human activities, were significantly less supportive of wind 

energy compared to the NI group (5.01 vs 5.69, p<0.05) and hydroelectricity (5.43 vs 5.90, p<0.05). However, 

CC group participants who believe that global warming is caused mostly by human activities were more 

supportive of all energy technologies compared to the NI group, and support for CCS was significantly higher 

(4.23 vs 3.48, p<0.05).  

Examining the consideration given to factors when deciding whether to support energy technologies, there 

were no significant differences between the NI and CC groups overall. Among participants who believe that 

global warming is happening, and those who believe that global warming is caused mostly by human activity, 

environmental protection and climate change issues were the factors considered to the greatest extent by 

both the NI and CC groups. However, those who believe that global warming is happening in the CC group 

considered climate change issues to a lesser extent than those in the NI group (5.90 vs 6.24 respectively, 

p<0.05).  

These results suggest that a psychological mechanism is triggered when participants are prompted with 

climate change questions – even for those who believe that global warming is happening and is caused 

mostly by human activity. These findings did not appear to be mediated by prompting with the questions 

regarding values, norms and beliefs included in the CC section, as there were no significant differences in 

levels of support when these variables were added to regression analyses.  

One possible explanation is that of ‘techno-optimism’, which Gardezi and Arbuckle 2018 define as ‘a belief 

that human ingenuity, through improved science and technology, will ultimately provide remedies to most 

current and future threats to human well-being’, such as climate change. In their study of farmers’ attitudes 

towards climate change adaptation, they found that techno-optimism can reduce farmers’ support for climate 

change adaptation and increase their tendency to express a preference to delay adaptation-related actions. In 

this instance it is possible that respondents thought that all possible technologies, including fossil fuels, will be 

required as we adapt to climate change. Particularly for developing the new technologies that require large 

amounts of conventional energy to power the transition. 

4.4. Frame: Energy behaviours 

We were interested to see whether first exposing participants to questions about their pro-environmental 

and/or energy efficient behaviours would result in differences in levels of support for particular energy 

technologies. The hypothesis behind prompting energy behaviours is based on Thøgersen and Noblet’s 2012 

study of whether individual pro-environmental behaviours in daily life have implications (e.g. positive spillover 

or ‘wedge’ effect) for “support for” or “acceptance of” more radical structural changes, such as infrastructure 

change, which are decided at the political level. The study found that there was a positive relationship 

between pro-environmental behaviours and acceptance of wind energy that was not just due to a common 

mediating factor, such as individual levels of general environmental concern.  

Figure 8 below shows that participants in both the NI and EB groups reported average levels of pro-

environmental behaviours. In the past 12 months, almost three quarters of participants report having recycled 

at least once (72-75%) while around half of the participants reported having, at least once in the past year, 

purchased products good for the environment and saved water for environmental concerns. 
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Figure 8 Actions undertaken due to environmental concern in the last 12 months, by ‘no information’ and 
‘energy behaviour’ conditions. 

 
Note: NI sample n=122; EB sample n=119. 

Participants were asked how often they performed eight energy efficient behaviours in daily life, on a scale of 

1=Never to 5=Always (Figure 9). The mean frequency varied according to the type of behaviour, with the 

highest frequencies reported for simple behaviours such as air drying laundry instead of using a clothes dryer; 

turning off lights; and only running full loads when using washing machines or dishwashers. In comparison, 

participants reported taking public transport, walking or cycling when possible to reduce the use of a car much 

less frequently; and almost never driving an electric car. There were no significant differences between the NI 

and EB conditions. Similar low proportions of participants in each of the conditions reported subscribing to 

Green Power (EB 13% vs NI 12%). 

Figure 9 Frequency of energy-efficient behaviours in daily life, by ‘no information’ and ‘energy behaviour’ 
conditions. 

 
Note: NI sample n=122; EB sample n=119. 
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The energy behaviours frame had a substantial effect on levels of support for energy technologies, including 

CCS (Table 7). Participants in the EB condition reported increased support for coal and CSG, and significantly 

higher support for gas, nuclear, CCS and biomass, compared to the NI group. However, there was little 

difference between the two groups in relation to support for renewable energies. It is unclear why renewable 

energy technologies did not seem to benefit from this effect, noting that levels of support for renewable energy 

are generally higher than those for fossil fuels. 

Table 7 Mean energy support, by ‘no information’ and ‘energy behaviours’ conditions 
 

NO INFORMATION 
(n=122) 

ENERGY BEHAVIOURS  
(n=119) 

Difference P value 

Biomass 3.71 4.12 0.40 0.049 

Coal 3.48 3.80 0.31 0.171 

Coal seam gas 3.43 3.74 0.31 0.185 

Gas 4.17 4.69 0.52 0.008 

CCS 3.85 4.28 0.42 0.037 

Geothermal 4.77 4.94 0.17 0.398 

Hydroelectric 5.76 5.72 -0.04 0.815 

Nuclear 3.46 4.11 0.65 0.013 

Solar (thermal) 5.84 5.95 0.11 0.532 

Solar (PV) 5.95 6.01 0.06 0.753 

Wave 5.50 5.63 0.13 0.504 

Wind 5.84 5.79 -0.05 0.784 

Note: Mean score on 7-point scale: 1=Strongly disagree to 7=Strongly agree. Red indicates a significant result. 

Turning to the consideration given to factors when deciding whether or not to support energy technologies, 

participants in the EB group considered reliability and electricity price issues to a larger extent (5.76 and 5.70 

respectively, on a scale of 1=Not at all to 7=Very much), and location least (5.05). There were no significant 

differences between the NI and EB groups.  

The pattern of results presented in Table 7 is very similar to the pattern seen in the section above for 

participants in the climate change condition who believe that global warming is caused mostly by human 

activity. It is interesting that the largest increases in support (albeit from a low base level) were seen for the 

fossil-fuel related energy technologies that may be perceived as somewhat ‘cleaner’ than coal. While it is 

difficult to directly attribute such changes in support, it is possible that when individuals realise the 

insignificance of their own energy efficiency behaviours or lack there-of, that they see the need for 

technologies such as CCS and nuclear to help mitigate climate change. There is also the potential that their 

concerns for reliability and pricing mean continued support for the more mainstream energy technologies also 

becomes a logical choice. 

Thøgersen and Noblet 2012 note that many pro-environmental behaviours are common, accepted as general 

norms and/or are socially mandated (such as recycling and using energy-efficient light bulbs); or are 

ambiguous in that they produce both environmental and private benefits, and thus may not be thought of by 

an individual as related to environmental goals. In the EB condition, the first question (shown in Figure 8) was 

specifically framed around concern for the environment, so it may have reduced this type of ambiguity. 

However, this framing was not used for subsequent questions about household and daily energy efficiency 

behaviours that in Australia, are increasingly common. 

Another possible explanation is cognitive dissonance theory (Festinger 1957), which suggests that people feel 

uncomfortable when they hold inconsistent attitudes and/or perceptions or behave inconsistently. Thus, to 

avoid the discomfort of dissonance, people generally seek to align behaviours and attitudes, and either adjust 
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their behaviours, or rationalise the reasons for the behaviours and accordingly adjust their attitudes. 

Thøgersen and Crompton 2009 note that the amount of dissonance produced depends on whether an 

individual perceives their behaviours as linked to the same super-ordinate (common) goal, how similar the 

behaviours are, whether disparities are perceived as important, and their level of perceived control over the 

behaviour in the context of personal and contextual constraints. Therefore, an individual with higher levels of 

pro-environmental energy-efficient behaviours may report higher levels of support for energy technologies 

such as nuclear or CCS, if they see these as both linked to the same common goal, e.g. reducing energy 

emissions or reducing environmental pollution. Likewise, an individual with low levels of energy-efficient 

behaviours may report higher levels of support for fossil fuel-related energy technologies, bringing behaviours 

and attitudes into alignment to reduce dissonance.  
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5. Discussion & conclusion  

The specific objective of this study was to explore the impact of increasing the salience of frames that prompt 

a variety of motives or criteria upon which people based their support for energy technologies, with a 

particular interest in CCS. Overall, the results in this report demonstrate the framing effects of questionnaire 

order, which often lead to unexpected impacts on participants and can result in biased findings. These effects 

remain largely ignored if no assessment or evaluation is performed of the messages and communications that 

industry, companies, universities and other stakeholders disseminate to the public.  

Our preliminary results suggest that individuals’ energy preferences may be influenced by exposure to the 

different frames presented. The largest effects were for the ‘knowledge’ and ‘energy behaviours’ frames. The 

‘knowledge’ frame resulted in higher reported levels of support for fossil fuel-related energy technologies, 

notably coal, gas and nuclear energy, and reduced levels of support for renewable energies, particularly wind. 

This difference in energy support between the ‘knowledge’ and ‘no information’ groups does not seem to be 

explained by differences in levels of objective or perceived knowledge. Participants in the KN group reported a 

strong bias towards alternatives that perpetuate the status quo, demonstrating higher levels of support for 

energy technologies that have been around for longer and with which the general population are most familiar, 

and that are seen as reliable and more affordable. These findings align with those from the larger survey, 

which demonstrate that support for an energy technology is influenced by exposure and familiarity.  

Most surprising was that the ‘energy behaviours’ frame increased reported levels of support for nearly all 

energy technologies, notably for fossil fuel-related technologies, including CCS, nuclear and biomass. It was 

the only frame that significantly increased overall levels of support for CCS. However, support for renewable 

energies remained relatively constant. The reasons underlying this pattern of results is unclear and points to 

the need for further research about the relationship between individuals’ behaviours and levels of support for 

more radical structural changes and the thought processes that influence that support. It appears that when 

individuals realise the insignificance of their own personal contribution to reducing greenhouse gas emissions 

there is a recognition for a suite of options to be utilised including CCS. 

Prompting participants with climate change questions had a similar effect overall to the ‘knowledge’ frame, 

with increases in levels of support for fossil fuel-related energy technologies, and reduced support for 

renewables. This pattern was replicated in the results for participants regardless of whether participants do or 

do not believe that global warming is happening. In contrast, for participants who believe global warming is 

mostly caused by human activity, this frame had the unexpected effect of raising support for all energy 

technologies, including fossil fuel-related energy technologies; significantly so for CCS. This result was very 

similar to that for the ‘energy behaviours’ frame, suggesting using cues that highlight individual norms, beliefs 

and behaviours in the broader context of the role human activities play in relation to global warming triggers a 

psychological mechanism.   

‘Techno-optimism’ is one possibility where individuals have a positive view about the role that science and 

technology can play in overcoming challenges such as climate change. In this instance it is possible that 

respondents thought that all possible technologies, including fossil fuels, will be required as we adapt to 

climate change. Particularly for developing the new technologies that require large amounts of conventional 

energy to power the transition. 

Finally, the ‘cost and reliability’ frame did not produce significant changes in any direction. The findings 

suggest that economic issues, costs and energy reliability are the baseline factors that people consider to 

make their decisions about energy. This is not surprising, in the sense that cost and reliability are frequently 

highlighted in discussions about public preferences and investment in energy technologies. They are also key 

factors individuals face when considering trade-offs in everyday decision-making about household and 

personal energy use.  

Therefore, one recommendation might be to base messages on economic cost and affordability to reduce 

activating potential bias, and in a second order of priority, mention the collateral environmental benefits that 

the technology may bring. This may be a useful strategy for lesser known technologies such as CCS, 

highlighting its potential economic benefits, and downplaying links to arguments of climate change mitigation 
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and adaptation that may be more polarising. However, the success of this type of message reframing using 

alternative justifications that highlight technological, economic and personal benefits rather than reducing 

climate change risks is unclear (e.g. see Bernauer & McGrath 2016). It is important to take into account that 

people often have strong opinions on topics that they know little about, and once they have formed opinions, 

they process facts in a biased manner, consistent with these prior opinions (Druckman & Bolsen 2011, pp 

681). Messages should thus be tailored to take into account individuals’ beliefs about climate change and its 

causes, and individual values and norms.  

An important caveat to the results presented in this study is that when exploring public opinions on topics 

people are largely uninformed about, the results can be misleading, as in the case of CCS. In addition, it 

cannot be ruled out that some of the significant results reported may be statistical artefacts, or ‘noise’, as the 

effect size for many of the results was small and explained little of the variance in differences between 

conditions.  

Further research based on the findings of this preliminary study will explore the effects of message framing in 

conjunction with the provision of different types of factual information.  
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7. Appendix 

7.1. Survey 

PROJECT TITLE: Understanding attitudes towards low carbon technologies in Australia 

PARTICIPANT INFORMATION 

Project Overview 

This research project intends to advance understanding about the social challenges associated with low carbon 

energy technologies regarding their public acceptance and use. The main aim is to identify public 

understanding of the different energy technologies, and the perceived risks and benefits of increasing the use 

of low carbon technologies in Australia. 

This project is funded by the Australian government under the Carbon Capture and Storage Research 

Development & Demonstration, the Australian Coal Association Low Emissions Technology Pty Ltd (ACALET), 

the Carbon Transport and Storage Company (CTSCo) and the University of Queensland. These organisations 

partnered in order to better understand climate change mitigation, and to better inform public debate and 

policy makers on how low carbon technologies could be a real option in Australia. 

What is involved? 

You are invited to respond to this online survey which will take up to 25 minutes of your time. We are keen to 

access the views of a range of Australians and you do not need to be an expert in this field. 

Do I have to be part of this program? 

Completion of the online survey is completely voluntary and you are free to withdraw at any time without 

prejudice or penalty. If you wish to withdraw from the study your information will be removed from the study. 

We would like to encourage you to participate in the study as your participation will ensure that we 

understand your opinion about low carbon energy technologies and your preferred options for Australia. 

How will my responses be recorded, used and kept? 

The completed online survey will only be seen by members of the research team. All your personal information 

will be de-identified meaning that your responses will be assigned an identity code and your personal 

information will be detached from your survey responses. All data collected will be kept in locked storage for 

up to five years. Information will be used to prepare research reports and academic publications. Your 

personal information will not appear in any publications. Data collected in this survey may be used for 

comparative analysis to similar data collected in China and we would also like to be able to reuse some of your 

responses to compare with subsequent surveys and related research we complete on Australian attitudes to 

energy technologies. 

How can I find out more about the study? 

If you would like more information about this study please contact the project leader Peta Ashworth by phone 

(+61 7 3346 3883) or email (p.ashworth@uq.edu.au). 

Has this project received ethical clearance? 

This study adheres to the Guidelines of the ethical review process of The University of Queensland and the 

National Statement. 

Please tick the appropriate box: 

Yes, I have reviewed the information above and I agree to participate in this online survey 

mailto:p.ashworth@uq.edu.au
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Sorry, I do not wish to participate in this online survey 

Screening Questions: 

What is your age (in years)? 

What is your postcode? 

What is your gender? 

Male 

Female 

 

KNOWLEDGE – VERSION A 

We would like to start by asking you some general questions about energy. Please choose what you think 

is the right answer. 

How is most electricity in Australia generated? 

a. By burning coal 

b. By burning natural gas 

c. Through wind and solar energy 

d. At hydroelectric power plants 

e. Don’t know 

 

In the average Australian home which of the following uses the most energy? 

a. Lighting rooms 

b. Heating water 

c. Heating and cooling rooms 

d. Power for appliances 

e. Don’t know 

 

Evidence suggests that the fastest and most cost-effective way to address our energy needs is to… 

a. Develop all possible domestic sources of oil and gas 

b. Build nuclear power plants 

c. Develop more renewable power plants 

d. Implement more energy efficiency and conservation 

e. Don’t know 

 

The largest component of a typical electricity bill is . . . 

a. Wholesale energy costs 

b. Network costs (poles and wires) 

c. Retail costs and margins 
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d. Taxes and subsidies 

e. Don’t know 

 

 

 

 

 

 

Please indicate your current level of knowledge about the following energy sources and technologies. 
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SUPPORT – VERSION B 

Please find below a definition of the different energy technologies.  

Please indicate how strongly you agree or disagree with the following options as potential ways of 

generating Australia’s future energy needs. 
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Please rank the following energy sources/technologies in the priority order that you would allocate public 
funds toward their development and implementation. 

 

Select your priority ranking from highest to lowest, by dragging and ordering the options in the right 

column.  
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In deciding whether or not to support new energy sources and related technologies, please indicate how 
much you consider the following factors: 
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VERSION C – COST & RELIABILITY 

Below are two statements people sometimes make when discussing the environment and economic 

growth. Which of them comes closer to your own point of view? 

 

a. Protecting the environment should be given priority, even if it causes slower economic growth and some 
loss of jobs 

b. Economic growth and creating jobs should be the top priority, even if the environment suffers to some 
extent 

 

 

Here is a list of statements about the environment. For each one, please indicate whether you agree or 
disagree with it: 

 

To what extent do you agree with the following reasons some people give to not pay more to use only 
renewable energy sources? 

 

 

 

Australian reliability standards require that, on average, each person in Australia should not be without 
electricity more than 10 minutes per year. 
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How many minutes each year would you accept being without access to electricity if it meant you had a 
lower electricity bill? 

 

a. Up to 10 minutes each year, I think the current arrangement is necessary 

b. Up to 30 minutes each year 

c. Up to one hour each year 

d. Up to two hours each year 

e. More than two hours 

 

 

Please indicate below how concerned you are that in the next 10-20 years… 

 

 

 

By how much would you be willing to increase your annual electricity bill to use only renewable energy 
sources? (Assuming your energy consumption remains the same) 
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VERSION D – Climate Change 

Do you believe global warming is happening now or will happen in the next 30 years? 

a. Yes, it is already happening. 

b. It will start happening within the next 30 years 

c. No, it is not happening and won’t 

d. I do not know/ I am not sure 

 

Assuming global warming is happening, do you think it is: 

a. Caused mostly by human activities 

b. Caused mostly by natural changes in the environment 

c. Caused by both natural changes in the environment and human activities 

d. None of the above because global warming isn’t happening 

 

How serious do you think are the following environmental problems facing the world? 

 

 

 

Please indicate the extent to which you agree or disagree with each of the statements below. 
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VERSION E – ENERGY BEHAVIOURS 

Please say which, if any, of these things have you done or not done in the last 12 months, out of concern for 
the environment?  

(tick as many as applicable) 

a. Have chosen household products that you think are better for the environment 

b. Have decided for environmental reasons to reuse or recycle something rather than throw it away 

c. Have tried to reduce water consumption for environmental reasons 

d. None of the above 

 

Has your household installed any of the following items over the past ten years in your current primary 

residence? 

 

How often do you perform the following in your daily life? 
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Do you subscribe to green power? 

a. Yes 

b. No 

c. Don't know 

 

(If yes) And what percentage do you subscribe to green power? 
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There is much discussion as to what might be the best options to transition to a more sustainable energy 
use. 

 

The video below introduces you to some of these concepts. 

 

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

 

The following sets of questions are about your reactions to some of the technologies discussed in the video. 
Please select the answer that best represents your opinion. 

 

Once you have watched the video, press 'Next' to continue 

 

 
  

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


Effects of message framing on the support for carbon capture and storage (CCS) and alternative energy technologies 42 

 

When you think about carbon capture and storage (CCS), what first comes to mind? 

a. The advantages of CCS as a carbon reduction option outweigh the risks it poses 

b. The risks of CCS as a carbon reduction option outweigh its advantages 

c. Neither 

d. Don't know 

 

When you think about renewable energy (e.g., wind, solar, geothermal), what first comes to mind? 

a. The advantages of renewable energy as a carbon reduction option outweigh the risks it poses 

b. The risks of renewable energy as a carbon reduction option outweigh its advantages 

c. Neither 

d. Don't know 

 

How likely do you think the following consequences are as a result of using CCS technology? 

a. An increase in the risk of a major accident involving the public occurring 

b. An increase in the risk of accidents occurring for future generations 

c. An increase in environmental problems 

d. An increase in health risks for the local host community 

e. An increase in the risks of accidents related to the storage of CO2using CCS technology 

f. An increase in the risks of accidents related to the transport of carbon dioxide in pipelines. 

g. An increase in the use of fossil fuels 

 
1. Very unlikely 
2. Unlikely 
3. Somewhat unlikely 
4. Neither likely nor unlikely 
5. Somewhat likely 
6. Likely 
7. Very likely 

 

How likely do you think the following consequences are as a result of using CCS technology? 

a. An increase in economic growth 

b. A decrease in climate change 

c. An increase in employment 

d. More affordable energy 

e. A decrease in CO2 emissions 

f. A decrease in the dependency of energy supply from other countries 

 
1. Very unlikely 
2. Unlikely 
3. Somewhat unlikely 
4. Neither likely nor unlikely 
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5. Somewhat likely 
6. Likely 
7. Very likely 

 

In relation to building and operating CCS projects in Australia: 

a. How transparent do you think the decision making processes would be to determine whether or not to 
implement CCS technology? 

b. How fair do you think the decision making processes would be to determine whether or not to implement 
CCS technology? 

c. What do you believe would be the chance of a catastrophic/ irreversible event occurring? 
1. Very low 
2. Low 
3. Moderate 
4. High 
5. Very high 

 

With regard to CCS projects to what extent do you trust your government to: 

a. Act in the best interest of society 

b. Act responsibly 

c. Do what is right 

 
1. Not at all 
2. Very little trust 
3. Neutral 
4. Somewhat trust 
5. Trust a lot 

 

With regard to CCS projects to what extent do you trust the CCS industry to: 

a. Act in the best interest of society 

b. Act responsibly 

c. Do what is right 

 
1. Not at all 
2. Very little trust 
3. Neutral 
4. Somewhat trust 
5. Trust a lot 

 
 

How likely do you think the following consequences are as a result of using renewable energy technologies? 

a. An increase in the risk of a major accident involving the public occurring 

b. An increase in the risk of accidents occurring for future generations 

c. An increase in environmental problems 

d. An increase in health risks for the local host community 
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e. An increase in the risks to wildlife (i.e. bird kill, bats etc.) when using wind technology 

f. An increase in the risk of disputes over competing land use 

 
1. Very unlikely 
2. Unlikely 
3. Somewhat unlikely 
4. Neither likely nor unlikely 
5. Somewhat likely 
6. Likely 
7. Very likely 

 

How likely do you think the following consequences are as a result of using renewable energy technologies? 

a. An increase in economic growth 

b. A decrease in climate change 

c. An increase in employment 

d. More affordable energy 

e. A decrease in CO2 emissions 

f. A decrease in the dependency of energy supply from other countries 

g. A decrease in the dependence on fossil fuels 

 
1. Very unlikely 
2. Unlikely 
3. Somewhat unlikely 
4. Neither likely nor unlikely 
5. Somewhat likely 
6. Likely 
7. Very likely 

 

In relation to building and operating renewable energy projects in Australia: 

a. How transparent do you think the decision making processes would be to determine whether or not to 
implement renewable energy? 

b. How fair do you think the decision making processes would be to determine whether or not to implement 
renewable energy? 

c. What do you believe would be the chance of a catastrophic/ irreversible event occurring? 

 
1. Very low 
2. Low 
3. Moderate 
4. High 
5. Very high 
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With regard to renewable energy projects in Australia to what extent do you trust your government to: 

a. Act in the best interest of society 

b. Act responsibly 

c. Do what is right 

 
1. Not at all 
2. Very little trust 
3. Neutral 
4. Somewhat trust 
5. Trust a lot 

 

With regard to renewable energy projects to what extent do you trust renewable energy industries to: 

a. Act in the best interest of society 

b. Act responsibly 

c. Do what is right 

 
1. Not at all 
2. Very little trust 
3. Neutral 
4. Somewhat trust 
5. Trust a lot 

 

Imagine a CCS project is under consideration to be implemented near your residential area. How much money 
(in AUD$) would you be willing to pay to stop this from happening? 

 

AUD$  

 

Imagine a renewable energy project (e.g., wind farm) is under consideration to be implemented near your 
residential area. How much money (in AUD$) would you be willing to pay to stop this from happening? 

AUD$  

 

Imagine a CCS project is under consideration to be implemented near your residential area. How much money 
(in AUD$) would you want as compensation to consent having such a project close to you? 

 

AUD$  

 

Imagine a renewable energy project (e.g., wind farm) is under consideration to be implemented near your 
residential area. How much money (in AUD$) would you want as compensation to consent having such a 
project close to you? 

 

AUD$  
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In your day to day life how important is … 

 

 

To what extent do you agree or disagree with the following statements? 

 

 

What is your primary source(s) of information about energy sources and technologies? (Pick your top 3 
options) 

a. National newspapers 

b. State newspapers 

c. Local newspapers 

d. Periodicals (e.g., magazines) 

e. Academic articles based on scientific research 

f. Professional reports from the industry 

g. Professional reports from the government 

h. Professional reports from other stakeholder groups (i.e. NGO's) 

i. Blogs 

j. Twitter 

k. Facebook 
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l. Television 

m. Family/ friends/ colleagues 

n. Other (please specify) 

 

How much do you trust the following sources of information? 

 

 

What is the highest level of education you have completed? 

a. Below Year 10 

b. Year 10 or equivalent 

c. Year 11 or equivalent 

d. Year 12 or equivalent 

e. Certificate (including trade certificate) 

f. Diploma/Advanced diploma 

g. Bachelor degree (including honours) 

h. Graduate diploma/Graduate certificate 

i. Postgraduate degree 

j. Other (please specify) 
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Which term below best describes you? 

a. Employed full time 

b. Employed part time or casual 

c. Self employed 

d. Unemployed 

e. Retired/pension recipient 

f. Home duties 

g. Full time student 

h. Part time student 

i. Other (please specify) 

 

Which term below best describes your employment? 

a. Manager or Administrator 

b. Professional 

c. Associate Professional 

d. Tradesperson or Related Worker 

e. Advanced Clerical or Service Worker 

f. Intermediate Clerical, Sales and/or Service Worker 

g. Intermediate Production or Transport Worker 

h. Elementary Clerical, Sales or Service Worker 

i. Labourer or Related Worker 

j. Other (please specify) 

 

To what extent is your job associated with the Coal and/ or Gas Industry? 

 

 

What is your household's total income per year (before tax)? 

a. Less than $30,000 

b. $30,000 - $59,999 

c. $60,000 - $89,999 

d. $90,000 - $119,999 

e. $120,000 - $149,999 

f. $150,000 - $179,000 
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g. $180,000 - $199,999 

h. $200,000 - $219,999 

i. $220,000 - $239,999 

j. $240,000 - $269,999 

k. $270,000 - $299,999 

l. More than $300,000 

m. Other (please specify) 

 

Which of the following best describes your household? 

a. Group household 

b. Single person household 

c. One parent with children 

d. Couple with children 

e. Couple with no children 

f. Other family (e.g. extended family household) 

 

 

Do you rent or own the home in which you live? 

a. Rent 

b. Own 

c. Other (please specify) 

 

Which party did you vote for in the last election? 

a. The Coalition: Liberal Party of Australia 

b. The Coalition: National Party of Australia 

c. Australian Labour Party 

d. Australian Greens 

e. Nick Xenophon Team 

f. Pauline Hanson’s One Nation 

g. Other (please specify) 

 

 

A summary of the findings will be made available to participants on the completion of the project. Would 
you like the summary to be emailed to you? Please tick the appropriate box. 

a) Yes 

b) No  
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