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The Public Engagement for Energy Infrastructure Task is an Annex of the IEA Technology 

Collaboration Programme on User-Centred Energy Systems (Users TCP), which provides 

policy-relevant evidence on factors influencing energy use, including technology acceptance, 

and their impact on society.   

The Users TCP is established under the auspices of the International Energy Agency (IEA) 

as a functionally and legally autonomous body. Further information on the Users TCP is 

available from: www.userstcp.org 
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Executive summary 

Emerging energy technologies such as renewable hydrogen, carbon capture usage and 

storage (CCUS), and advanced nuclear technologies are expected to play an important role 

in future low-carbon energy systems. Their deployment will depend not only on technological 

performance and policy support, but also on how local communities engage with the 

infrastructure projects associated with these technologies. While previous research has 

largely focused on public acceptance of emerging energy technologies, considerably less 

attention has been devoted to understanding whether people are willing to engage with local 

infrastructure developments, how deeply they wish to engage, and which forms of 

engagement they prefer. 

This study of the Users TCP Public Engagement for Energy Infrastructure Task addresses 

this gap by investigating public willingness to engage (WTE) with renewable hydrogen, 

CCUS, and advanced nuclear infrastructure projects across Austria, the Netherlands, 

Sweden, and the United Kingdom (UK). The study distinguishes between three engagement 

preferences: disengagement (no interest in engagement or no clear preference), 

consultation-oriented engagement (receiving information and sharing views through surveys, 

or public meetings) and co-creative engagement (active involvement in project development 

through workshops, citizens' assemblies, or direct roles in monitoring and oversight). Using 

nationwide online surveys with in total more than 2,400 respondents, the study identifies the 

factors associated with WTE and describes how engagement preferences distribute across 

respondents in different country samples, providing new insights into how emerging energy 

infrastructure projects can be designed to reflect the diverse ways in which citizens wish to 

engage in energy transitions. 

The results show that survey respondents express moderate-to-high WTE with 

emerging energy technologies, despite generally moderate familiarity with these 

technologies. Among survey respondents, renewable hydrogen had the highest reported 

WTE, with 44–59% of respondents willing to engage across the four country samples, 

followed by CCUS at 29–49%, and advanced nuclear at 22–48%. Importantly, WTE can vary 

depending on the technology. In Austria and the UK, respondents were more willing to 

engage with renewable hydrogen projects than with advanced nuclear ones, with CCUS 

falling in between. In the Netherlands, respondents were most willing to engage with 

renewable hydrogen, while WTE with CCUS and advanced nuclear was similar. In Sweden, 

respondents had higher WTE with renewable hydrogen than with CCUS, while their WTE 

with advanced nuclear did not differ significantly from either. 

The relationship between prior technology knowledge and WTE is context-dependent: 

respondents in Austria and the UK expressed WTE regardless of their prior technology 

knowledge, while respondents in the Netherlands showed higher WTE with renewable 

hydrogen and CCUS when they had greater prior knowledge, and respondents in Sweden 

showed higher WTE with CCUS when they had greater prior knowledge.  

Across all country samples and technologies, consultation-oriented participation — 

involving information and consultation roles — was the dominant preference among 

survey respondents, ranging from 37% in Austria for advanced nuclear to 53% in Sweden 
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for CCUS. A significant share, however, preferred more active co-creative involvement (from 

32% in the Netherlands for CCUS to 42% in Sweden for advanced nuclear), suggesting 

potential for deeper participation. Respondents with no interest in engagement or no clear 

preference for any form of participation, classified as disengaged, represented a share 

ranging from 10% for respondents in Sweden for renewable hydrogen, to 30% for 

respondents in Austria for advanced nuclear. Furthermore, across country samples and 

technologies, consultation-oriented respondents had a higher preference to be engaged in 

early project developments, while co-creation-oriented respondents preferred more 

sustained engagement across all project stages. 

The survey results also suggest that engagement patterns are statistically significantly 

different between the four country samples. On average across the three technologies, 

respondents in Austria showed the highest lack of interest in engagement or clear 

preference (21%), while respondents in Sweden show the lowest (10%). Swedish 

respondents showed the highest consultative preference (51%), while Austrian respondents 

show the lowest (42%). Respondents in the UK showed the highest co-creative preference 

(40%), while the Netherlands the lowest (34%). The distribution of respondents across 

engagement preferences (those showing no interest in engagement, those preferring 

consultation, and those preferring co-creation) differs significantly depending on the 

technology in the Austrian and the Dutch samples. Instead, in the Swedish and the UK 

samples, the distribution of respondents across engagement groups is similar across the 

three technologies. 

Within the achieved samples, regression analysis revealed that two factors are 

associated with higher WTE across all country samples and technologies: positive 

feelings toward the technology, and perceived acceptability for local deployment; 

additionally, for hydrogen, concerns for fairness in energy projects are linked to higher 

WTE. Country- and technology-specific factors also emerged: within each country sample, 

and differently for each technology, respondents scoring higher on the factors shown in 

Table 1 are more willing to engage than other respondents scoring lower in the same 

country sample (full results are reported in Section 3.2 Cross-country model synthesis 

and Annex 13 Regression models).  

Some factors recur across technologies: fairness concerns were positively associated not 

only with WTE for renewable hydrogen in all four country samples, but also for CCUS in 

Sweden and advanced nuclear in the UK; prior involvement in collective energy initiatives or 

climate assemblies was associated with higher WTE across three country samples and two 

technologies; and exposure to information about energy technologies recurs too, although 

the source that matters differs by country and technology. This suggests that questions of 

fairness, existing participatory structures and access to credible information are worth 

building into engagement alongside other factors, as no single factor accounts for WTE. 

Other factors are more technology-specific: 

• For renewable hydrogen, fairness concerns were positively associated with WTE in all 

four country samples. Within each country sample, respondents who prioritised fairness 

in energy projects were more willing to engage than those who do not. This suggests that 

questions regarding benefit and cost distribution, recognition of local voices and long-term 
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implications could be considered openly throughout the process. For example, benefit-

sharing arrangements could be decided as soon as the engagement starts. 

• For CCUS, WTE is positively associated with the sources people use to find information 

about energy technologies. These sources differed between country samples; industry-

based information in the Netherlands, research-based information in Sweden, and 

government communication in the UK. Those exposed to these sources were thus more 

willing to engage than those who are not. These sources therefore appear to be relevant 

entry points into engagement. However, as not everyone in a given country uses the 

same sources, information about a project is likely to need to be available via more than 

one channel. 

• For advanced nuclear projects, those respondents in the Netherlands who had greater 

trust in project oversight bodies were more willing to engage than those who had less 

trust. In the UK, it was those who give more weight to fairness in energy projects, and in 

Sweden, those who drew on news channels for information about energy technologies. 

These are single-country associations that would need further testing, but they suggest 

that how oversight is arranged and communicated may matter in the Netherlands, that 

questions of fairness could remain open in the engagement process in the UK, and that 

news channels may serve as entry points in Sweden.  

These findings suggest that engagement strategies may need to account for multiple 

dimensions and may benefit from being tailored by country and technology. Emerging 

energy infrastructure projects could offer differentiated participation pathways: consultation 

processes (surveys, public forums) for those preferring information-sharing, and deliberative 

formats (citizens' assemblies, co-design workshops) for those seeking a more active role. 

Making accessible information about these technologies available can support people in 

forming a view, whether they find it worth using or wish to take part in consultation or co-

creation. While single-country findings would need validation through mixed methods and 

over time, the overall findings from this study suggest where engagement might start and 

which considerations are worth addressing together with communities.  

Taken together, this research suggests that most surveyed citizens are willing to engage 

with emerging energy infrastructures. Within each country sample, certain factors distinguish 

respondents who are more willing to engage from others in the same country sample, and 

these factors differ across technologies and country samples. Engagement teams can use 

the country-technology profiles in this report as a starting point to identify which factors are 

associated with openness to engage in their context, which formats match the engagement 

preferences of their likely publics, and which concerns need to be treated as the purpose of 

engagement rather than a means to acceptance. 
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Table 1. Country- and Technology-Specific Factors Associated with Higher Willingness to Engage (WTE) 

Country Renewable Hydrogen CCUS Advanced Nuclear 

Shared 
factors 
across all 
country 
samples 

Positive feelings;  

Project acceptability;  

Fairness concerns in 
energy projects 

Positive feelings;  

Project acceptability 

Positive feelings;  

Project acceptability 

Austria Risk tolerance Prior involvement in 
collective energy 
initiatives or climate 
assemblies 

None (beyond shared 
factors across country 
samples above) 

Netherlands Prior knowledge,  

Prior involvement in 
climate assemblies, 
Technology uncertainty 
concerns  

Prior knowledge, 

Prior involvement in 
climate assemblies, 

Exposure to industry 
information 

Trust in project oversight 
bodies,  

Information focusing on 
technology benefits 

Sweden Prior involvement in 
collective energy initiatives 
or climate assemblies, 

Biodiversity concerns 
 

Prior involvement in 
collective energy 
initiatives or climate 
assemblies, 

Prior knowledge,  

Exposure to research 
information,  

Fairness concerns in 
energy projects 

Exposure to news 
information  

UK Prior involvement in 
collective energy initiatives 
or climate assemblies  

Exposure to government 
information  

Fairness concerns in 
energy projects 
 

Note: The same factors were tested in every country and technology model; the table reports only positive 
associations significant at p<0.05. 
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1 Introduction  

Transforming energy systems is central to keeping global warming well below 2°C compared 

to pre-industrial levels (1). Emerging energy technologies — renewable hydrogen, carbon 

capture systems, and advanced nuclear energy — are increasingly seen as key tools for 

decarbonising and innovating hard-to-abate sectors such as industry and shipping (2,3). 

This study focuses on three emerging energy technologies: Renewable hydrogen is 

produced using renewable energy sources, most commonly by splitting water through 

electrolysis powered by electricity from wind, solar, or other renewable sources. Carbon 

capture, utilisation and storage (CCUS) refer to a suite of technologies which involve 

capturing carbon dioxide (CO₂) from large point sources, such as power plants or industrial 

facilities that use fossil fuels or biomass, and then using or storing it. Advanced nuclear 

energy includes technological developments of current reactors in terms of scale (e.g., small 

modular reactors, SMRs) and new designs (Generation IV designs) (Annex 1 Defining 

emerging energy technologies provides more comprehensive definitions for each emerging 

energy technology). 

Across Europe and beyond, national energy and climate plans are setting concrete 

deployment targets and mobilising substantial public investment for these technologies (4,5). 

The list of hydrogen and CCUS projects in the EU, United Kingdom (UK), and worldwide is 

growing, and plans about deploying small modular reactors by the mid-2030s are becoming 

more concrete. 

Yet policy ambition and project pipelines do not automatically translate into public support or 

engagement of citizens in project development. The "social gap" — the disconnect between 

broad societal support for the energy transition and opposition to specific infrastructure 

projects at the local level — is well documented for renewables and grid infrastructure (6,7). 

For emerging technologies such as hydrogen, CCUS, and advanced nuclear, however, the 

evidence base remains thin. As our recent cross-technology review (8) shows, survey-based 

studies addressing local acceptability are scarce, and those that exist tend to focus on 

general technology acceptance rather than the conditions under which people accept or 

resist specific local projects. That review identified trust in institutions — including project 

developers and local authorities — and risk perceptions as the most consistent factors 

associated with acceptance, while limited knowledge acts as a barrier and perceived 

economic benefits to communities act as driver across all three technology domains. 

A further and largely overlooked question concerns how people wish to engage with 

emerging energy infrastructure projects. While research has primarily focused on 

acceptance (whether people support or oppose technologies), much less is known about 

whether citizens are willing to engage with project development processes, how deeply they 

wish to engage, and which forms of participation they prefer. Acceptance and Willingness to 

Engage (WTE) are related but distinct. Both reflect how people position themselves towards 

a technology project. But WTE does not automatically translate into support: citizens may 

wish to take part because they welcome a project, because they oppose it, or because they 

want to understand it better.  
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The willingness of individuals to engage in decisions relating to emerging energy 

infrastructure has received little research attention, with one notable exception: Afanasiev et 

al. (9) found that around 80% of participants in a hydrogen awareness survey among Cypriot 

residents were likely to engage in discussions or activities related to hydrogen development.  

Understanding these engagement preferences has direct implications for the design of 

participation processes. However, the reasons why engagement matters are usually left 

implicit. Engagement is most often justified in instrumental terms: it can improve 

transparency, strengthen trust between developers, authorities, and affected communities, 

and reduce the risk of local opposition. Yet, engagement also has a normative rationale: 

those affected by energy infrastructures have a right to influence decisions that concern 

them. Understanding the perspectives, experiences and concerns of local people hold 

before a project is developed locally is essential for decisions to be considered legitimate 

(10–12). As many emerging energy technologies are being developed in parallel and across 

different national contexts, there is a pressing need for comparative, survey-based evidence 

on both local acceptability and WTE. 

This study addresses that need. It was conducted as part of the IEA Technology 

Collaboration Programme’s Users TCP Task on Public Engagement for Energy 

Infrastructure, of which the second phase focuses on emerging energy infrastructure 

technologies. The study focuses on Austria, the Netherlands, Sweden, and the UK, four 

Task participating countries that represent relevant energy transition policy approaches and 

funded this research. It also builds on our literature review (8) and will be complemented by 

a forthcoming report on qualitative interview-based findings and guidelines for practitioners 

and policymakers. The report targets policymakers and practitioners working on policies and 

engagement strategies for implementing energy infrastructure technologies. 

This study examines which factors distinguish citizens with higher WTE with emerging 

energy technologies, and how citizens prefer to engage. Drawing on online quota-sampled 

surveys with over 600 respondents per country, the study examines respondents’ 

perceptions of emerging energy infrastructure projects, the factors associated with their 

WTE, and their preferences regarding how, when, and to what extent they wish to engage in 

project development processes across these four national contexts. 

The report begins with the study methodology — including sampling strategy, the conceptual 

framework underpinning the survey design, questionnaire development and analytical 

approach (Section 2). Section 3 presents the results. The report closes with a synthesis, 

policy implications and conclusions (Section 4). 
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2 Study scope and method 

This study examined public engagement preferences with renewable hydrogen, CCUS and 

advanced nuclear energy across Austria, the Netherlands, Sweden, and the UK. These four 

countries are part of the Users TCP Task on Public Engagement for Energy Infrastructure 

and represent diverse energy contexts and policy approaches relevant to these emerging 

technologies. The objective was to assess how willing to engage survey respondents were 

with these technologies, and to explore differences in respondents’ preferred participation 

intensities, engagement formats, and project stages. The methodology was a web-based 

quota-sampled survey conducted in the four countries. This section first presents the sample 

description and variables, then moves to the survey design and questions, closing with the 

analysis approach. 

2.1 Survey sampling and recruitment 

Data were collected through online surveys administered in Austria (21-22 April 2026), the 

Netherlands (30 April 2026), Sweden (28 April 2026), and the UK (31 March 2026) using 

SurveyMonkey Audience, an online opt-in panel provider. 

The final dataset comprised 2,422 completed responses distributed almost equally across 

the four country samples (see Table 2). 

Table 2: Country respondents and share of total sample. 

Country Respondents (N) Share of total sample (%) 

Austria 609 25.1 

Netherlands 600 24.8 

Sweden 602 24.9 

United Kingdom 611 25.2 

Total 2,422 100 

Quota sampling was employed in each country to align the achieved sample of adults (18+) 

with population benchmarks for age, gender, and region. Quota targets were derived from 

the most recent population statistics available from Eurostat for Austria, the Netherlands, 

and Sweden, and from the UK Office for National Statistics (ONS) for the UK. A target 

sample size of approximately 600 respondents per country was set to ensure sufficient 

observations across demographic subgroups for meaningful comparison and to enable 

cross-country analyses. 

Overall, quota targets were achieved to a satisfactory degree across the four country 

samples. Gender distributions closely reflected population benchmarks in all national 

samples. Regional distributions were generally well aligned with target quotas, though some 

regional imbalances warranted attention. Detailed country-specific sample characteristics 

and quota assessments are reported in Annex 2 Assessment of quota achievement. 
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Despite these deviations, the final samples provide a good basis for comparisons between 

the achieved country samples. 

2.2 Variables and theoretical framework 

Before examining the factors linked to engagement preferences, this section begins by 

defining its meaning. In this study, engagement refers to public participation in energy 

technology projects—from receiving information and sharing opinions, to co-designing 

projects, influencing decisions, or monitoring impacts. Engagement is not a single activity 

but a spectrum: some people prefer no involvement, others prefer minimal involvement 

(information only), while others seek active roles in decision-making and project governance. 

Engagement preferences 

To understand public engagement, we focused on the question asked for each technology: 

“If a [technology] project were developed near your home (within about 10 km), how willing 

would you be to engage in its development (for example, by receiving information, sharing 

your opinion, or taking part in discussions)?”. Respondents answered on a 5-point scale: Not 

willing to engage at all, Rather unwilling to engage, Neither willing nor unwilling to engage, 

Rather willing to engage, or Very willing to engage. 

This measure of general WTE is the central outcome examined in this study. It captures 

whether and to what extent people are open to engage. In the results section, we explore 

which factors are associated with WTE across country samples and technologies. 

We further examined three dimensions of engagement preferences: 

1. Depth of involvement: What level respondents would prefer—no interest in 

engagement, information only, consultation, co-design, decision-making, or 

monitoring (multiple choice) 

2. Engagement formats: What methods respondents would suit—public meetings, 

surveys, workshops, citizens' assemblies, email updates, site visits, sharing local 

knowledge, or community groups (multiple choice) 

3. Project stages: When would respondents want to engage—early planning, 

permitting, construction, operation, or evaluation (multiple choice) 

We then classified respondents based on their responses to the abovementioned three 

questions into one of the three groups below: 

• Disengaged: Those selecting "no engagement" across all three questions (no 

interest in engagement, no preferred format, no preferred stage). These respondents 

were consistent in their lack of interest to engage. 

• Consultees: Those preferring lower-intensity involvement (information and 

consultation) across depth, format, and stage preferences. 

• Co-creators: Those preferring higher-intensity involvement (co-design, decision-

making, monitoring) across multiple dimensions. 
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Some respondents showed inconsistent patterns within these three dimensions—for 

instance, selecting "no interest in engagement" for depth but then specifying preferred 

formats and/or stages. These respondents could not be clearly classified into a single 

engagement preference and excluded from the analysis. Across all country samples, this 

represented only a small proportion of respondents (Austria 6.18%, Netherlands 2.83%, 

Sweden 4.82%, UK 4.53%). 

Factors Associated with Engagement Preferences 

Engagement preferences with emerging energy technologies are not fixed. Rather they are 

associated with ongoing interactions between citizens, technologies, project characteristics, 

and institutional practices. How risks are perceived, how trustworthy oversight bodies 

appear, how a project fits with people's everyday lives and sense of place, and how much 

importance people place on projects being fair and inclusive may be linked with whether and 

how much people are willing to engage in energy technology projects. To analyse these 

associations, this study considers six pillars, reflecting the recognition in the science-for-

policy literature that engagement cannot be linked to any single factor alone. 

1) Technology-specific: Public engagement with emerging energy technologies begins 

with the specific technology and project itself. People's engagement preferences are 

influenced by what people actually know about a particular technology, and how they 

evaluate specific project components (8) . As an example, a person may be deeply 

concerned about climate change, yet have legitimate concerns about renewable hydrogen 

safety and this may affect their engagement preferences.  

In this study, we examined how engagement preferences differ depending on how familiar 

people are with a technology, how they assess its acceptability if built near them (within 10 

km of their home), and which specific concerns and affective responses they hold toward it. 

• Familiarity. We first assessed baseline awareness: whether people have heard of 

the technology. Familiarity can shape whether engagement discussions can be 

informed or need foundational education. 

• Acceptability of project stages. Different parts of a technology's chain may 

generate different responses. For CCUS, for instance, people might distinguish 

between capturing CO₂ from industrial processes, transporting it, storing it deep 

underground onshore or offshore beneath the seabed, or using it in industrial 

applications. Understanding which specific chain elements are acceptable versus 

contested is key for project design. 

• Feelings and concerns. Finally, we assessed whether people feel positively or 

negatively about each technology, and what their main concerns are: safety, cost, 

unproven technology, waste or pollutions concerns, lack of regulation, landscape 

change, or biodiversity effects. This allowed to understand which concerns are most 

salient and need addressing. 

2) Behavioural. People do not evaluate new technologies through purely rational cost–

benefit calculations. Decisions are shaped by cognitive shortcuts and bounded rationality — 

patterns such as loss aversion, status-quo bias, and reliance on trusted messengers that 

consistently influence how people respond to unfamiliar or complex technologies (13). This 
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matters for policy because it explains why information provision alone is insufficient to 

change behaviour: how a message is framed, who delivers it, and what motivations it speaks 

to are often as important as its content. Applying behavioural insights before technologies 

are widely deployed allows policymakers to anticipate barriers, tailor communication, and 

design engagement processes that work with how people actually reason — not how they 

are assumed to reason. This approach is increasingly embedded in governance practice, 

reflected in the work of the UK Behavioural Insights Team1, the OECD network2, and the 

European Commission's Better Regulation toolbox3 and its Behavioural Insights Unit4. 

In this study, we examined six behavioural dimensions that can be associated with public 

engagement preferences with emerging energy technologies: 

• Institutional trust. People are more likely to engage with new energy technologies if 

they trust the organisations managing them—whether that is industry, research 

institutes, government at national or local levels, or international bodies (14). 

• Information exposure. How people learn about new technologies matters: some 

rely on news media, others on social media, government websites, scientists, or 

friends and family. Different groups use different sources, which can shape what they 

learn (15). 

• Framing sensitivity. The way a technology is framed can influence whether people 

are willing to engage with it—but the effect depends on how individual processes it. 

Some people tend to focus more on risks when evaluating new technologies, others 

on benefits. A message emphasising benefits may work well for benefit-focused 

people but less for risk-focused ones (16,17). 

• Time and risk preferences: Some people are more risk tolerant and willing to wait 

for long-term benefits associated with new technologies; others less. These 

differences may predict who is more willing to engage with new technologies (18,19). 

• Climate beliefs and environmental identity. People who care about the 

environment and believe climate change is urgent tend to engage more with new 

energy technologies (19,20). 

• Sense of agency. Citizens' belief that they can personally influence energy 

outcomes in their region can be associated with higher WTE (21). 

3) Energy justice. Citizens do not only care whether a technology works — they can also 

ask whether it is fair. The energy justice framework captures this by examining how people 

evaluate emerging technologies and the processes surrounding them across five 

dimensions (22): 

• Recognition justice — People expect that diverse experiences, identities, and local 

knowledge are respected in decision-making about new energy projects.  

• Restorative justice — Past experiences with energy infrastructure shape current 

attitudes. Where previous energy projects are perceived to break promises or create 

unequal impacts, communities approach new projects with scepticism.  

 
1 https://www.gov.uk/government/organisations/behavioural-insights-team  
2 https://www.oecd.org/en/topics/behavioural-science.html  
3 https://commission.europa.eu/law/law-making-process/better-regulation/better-regulation-guidelines-and-toolbox_en  
4 https://knowledge4policy.ec.europa.eu/behavioural-insights_en  

https://www.gov.uk/government/organisations/behavioural-insights-team
https://www.oecd.org/en/topics/behavioural-science.html
https://commission.europa.eu/law/law-making-process/better-regulation/better-regulation-guidelines-and-toolbox_en
https://knowledge4policy.ec.europa.eu/behavioural-insights_en
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• Procedural justice — People want transparent processes where those likely to be 

affected by projects are genuinely included in decision-making, not just informed 

after decisions are made. 

• Distributional justice — People expect both risks and benefits to be shared fairly. 

The financial costs and local impacts should not fall disproportionately on some 

communities, and the benefits—such as jobs or local investment—should reach 

those most affected. 

• Intergenerational justice — People believe decisions about new energy 

technologies should consider long-term impacts and the interests of future 

generations, not just immediate gains. 

These dimensions align closely with policy priorities around just and inclusive transitions 

(23), and together offer a structured way to assess whether engagement processes meet 

broader societal expectations. 

4) Spatial imaginaries. Where a technology is located matters — but not only in a physical 

sense. People interpret projects through shared understandings of place: what a landscape 

means, what it stands for, and what kind of future it should have (24). These spatial 

imaginaries operate at different scales, from the meanings attached to a specific site, to 

symbolic categories like "the countryside" or "industrial zone", to broader narratives about 

regional regeneration or ecological transition. This explains why technically similar projects 

can provoke very different reactions in different places: public judgements depend not just 

on what a technology does, but on whether it is imagined as fitting — or clashing — with the 

character of a place. Spatial imaginaries thus extend the energy justice framework by 

grounding fairness concerns in lived landscapes and cultural attachments, rather than 

treating them as abstract principles. In this study, we measured this through people’s views 

on where emerging energy technologies should belong—for instance, whether they should 

be sited in industrial areas rather than rural or residential areas (24). 

5) Energy citizenship. People do not come to emerging energy technologies as blank 

slates. They arrive with existing relationships to the energy system — as consumers, 

adopters, prosumers, or community members— shaped by their everyday energy practices 

and prior experiences of participation. The energy citizenship pillar captures these existing 

orientations and asks how they condition openness to new energy technologies. Someone 

already engaged in a local energy community, for instance, may approach a new 

infrastructure project with different expectations and capacities than someone with no prior 

engagement (21). This perspective, which has gained prominence in European policy 

through the Green Deal Climate Pact5, makes it possible to examine how familiarity and 

current participation with the energy system shapes engagement propensity with emerging 

ones. In this study, we measured energy citizenship across four levels of previous 

engagement with the energy system (21): 

• Optimal consumption engagement. People at this level take individual action to 

reduce energy use (turning off lights, lowering heating). 

 
5 https://climate-pact.europa.eu/index_en  

https://climate-pact.europa.eu/index_en
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• Optimal investment engagement. People at this level take individual investments 

to reduce energy use (improving home insulation, changing windows). 

• Collective energy engagement. People actively produce or share energy through 

solar panels, energy cooperatives, or similar initiatives, becoming part of the energy 

system itself rather than just consumers. 

• Energy civic participation. People engage in discussions or civic activities related 

to energy and climate issues. 

6) Socio-economic background. Structural and material conditions shape both attitudes 

toward low-carbon technologies and people's capacity to engage with them. This pillar 

enables to understand barriers and opportunities for participation. 

• Age. Age reflects familiarity with technologies and life-stage constraints. Younger 

and older populations may have different time availability, digital literacy, or 

preferences for engagement formats, necessitating tailored engagement approaches 

(25). 

• Gender. Gender often shapes roles in household energy decisions, risk perceptions, 

and time availability, with care responsibilities affecting women's capacity to engage 

in time-intensive participation processes (26). 

• Income and energy burden. Financial capacity can shape participation. Some 

people with lower incomes and struggling to pay energy bills may find energy 

transitions relevant and want to engage, but lack the time, resources, or financial 

security to engage in time-intensive processes or investments in new technologies 

(27). Understanding this capacity can reveal gaps between engagement 

propensity—who wants to engage—and actual participation capacity—who has the 

means to do so 

• Rural-urban location. Where people live—urban, small town, or rural—shapes both 

infrastructure exposure and access to engagement opportunities. As an example, 

rural communities may face different energy challenges and have different 

participation exposure than urban ones.  

• Employment: Whether people work in energy, technology, environmental, or related 

sectors shapes their technical knowledge, professional networks, and perceived 

stakes in energy transitions. 

• Ethnicity (UK only). Ethnicity may reflect varying access to information networks 

and different community engagement patterns. 

2.3 Survey design and questions 

The survey questionnaire followed a multi-iterative co-design process with participants from 

the four Task participating countries (hereafter called Task participants) and Technology 

experts from the project Expert Board. 

The study authors designed a questionnaire to examine public engagement preferences with 

three emerging energy technologies and identified factors that could be associated with 

these preferences. Question formulation drew on established prior studies, including 
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European-wide surveys such as Eurobarometer, with items partially adapted to fit the 

specific study context. 

The draft questionnaire was subsequently reviewed by Task participants and experts, whose 

inputs led to several substantial design decisions: 

• Technology-specific question blocks: Three dedicated question blocks were 

developed — one per technology (renewable hydrogen, CCUS, and advanced 

nuclear energy). Each technology section was preceded by a short introductory 

section explaining what the technology is, how it works, and its key chain elements. 

• Question simplification: Questions were reframed and simplified to ensure 

accessibility for respondents with varying levels of technical knowledge. 

• Plain-language review: The full questionnaire wording was reviewed for 

comprehensibility at an accessible reading level, ensuring respondents without 

energy sector expertise could engage meaningfully. 

The final questionnaire (see Annex 3 Survey for the English survey instrument) started with 

an introduction to the overall survey objective and was structured around six parts:  

1. Technology-specific blocks: The order of technology blocks was randomised across 

respondents. Each technology began with an introduction to each technology, 

followed by questions on familiarity, acceptability of specific project chain elements, 

WTE, preferred depth of involvement, preferred engagement formats, and preferred 

project stages for engagement. Each section concluded with questions about 

feelings and main concerns,  

2. Views on energy technologies in general: a section with questions on energy justice 

perceptions, place identity preferences, and risk versus benefit sensitivity followed. 

3. Trust and information sources: Questions on institutional trust and preferred sources 

for learning about energy technologies followed. 

4. Experiences with energy: Questions on household energy practices, energy civic 

experience, collective energy participation, sense of agency in the local energy 

system, and past experiences with energy projects followed.  

5. Attitudes: Questions on time and risk preferences, environmental identity, and 

climate concerns followed. 

6. Socio-demographic characteristics. Finally, there was a section on age, gender, 

income, education, employment, energy bill burden, rural-urban location, and 

ethnicity for UK only. A "prefer not to say" option was provided for these questions. 

For an overview of all measured variables organised by theoretical pillar (presented in 

Section 2.2), see Table A5 in Annex 4 Variables by theoretical pillar and operationalisation.  
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2.4 Statistical analysis 

To understand public engagement with emerging energy technologies, first, we described 

engagement patterns across country samples and technologies to identify where 

engagement propensity is higher or lower. Second, we used regression modelling to 

examine which factors are associated with WTE. 

All analyses were conducted using Stata14. Descriptive analyses were performed to 

examine within and between-country differences, while regression analyses were conducted 

separately for each country. 

Descriptive analysis 

We began by describing public engagement preferences across respondents in the four 

country samples and the technology-specific factors behind those. Specifically, we examined 

how much respondents know about each technology, how much they view it positively or 

negatively, which project chain elements they find acceptable, their WTE, the distribution of 

respondents across engagement groups (disengaged, consultees, co-creators), and - 

among consultees and co-creators- their preferences for engagement formats and project 

stages across the four country samples. 

To assess whether observed differences between country samples or technologies are 

statistically significant, we used standard statistical methods (chi-square tests, one-way 

ANOVA tests, paired t-tests, z-tests, independent samples t-tests, and frequency analysis). 

These descriptive findings are presented throughout Section 3, with detailed statistical 

results documented in Annexes 6-12. 

Regression analysis: factors associated with WTE 

Beyond describing what respondents prefer, we investigated which factors are linked with 

WTE. We used ordered logistic regression analysis separately for each country and 

technology, examining how the items under each of the six pillars presented in section 2.2 

relate to WTE: 

Prior to estimation, statistical analysis indicated that for several key constructs, we could 

reliably combine multiple related questions into single composite scores (Detailed statistics 

and country-specific index compositions are reported in Annex 5 Composite indices). This 

was done by averaging the scores across the related survey items on the original 1-5 

response scale. Analysis confirmed that reliable measurement scales could be constructed 

for: 

• Technology acceptability (how acceptable different chain elements are—e.g., for 

renewable hydrogen: production, transport, storage); 

• Institutional trust (trust in different organisations managing energy technologies); 

• Energy justice (importance given to fairness in decision-making, benefit/cost sharing, 

inclusion of affected communities, consideration of future generations and past 

energy experiences); 
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For these three constructs, average indices were constructed consistently across the four 

country samples. 

Two constructs required different approaches across country samples, reflecting how they 

manifest differently across national regulatory and policy contexts6: 

• Climate-related orientation: A composite index was constructed in all four country 

samples. However, in the Netherlands, one item (aversion to human interference 

with nature) was analysed separately, following reliability analysis. For Austria, 

Sweden, and the UK we retained all four items (climate belief, climate anxiety, green 

identity, aversion to tampering with nature) in the composite index. 

• Energy citizenship: Austria, Sweden, and the United Kingdom, a composite index 

was constructed from three items: optimal investment, civic engagement, and 

collective engagement (optimal consumption was kept separate following reliability 

analysis). In the Netherlands, all four items (optimal consumption, optimal 

investment, energy civic experience, and energy collective engagement) did not 

cohere sufficiently as a single scale and were analysed as separate variables. 

After developing the indices, prior to estimation, we conducted multicollinearity diagnostics 

(variance inflation factors) to ensure that explanatory variables were not excessively 

correlated with each other, which could distort results. 

All regression analyses were estimated in two stages. First, baseline models excluding 

socio-demographic controls were estimated to assess the independent associations 

between the main theoretical constructs. Second, full models incorporating socio-

demographic controls were estimated to account for potential confounding effects and socio-

economic heterogeneity. 

All regression results from the full models showing which factors are statistically significant 

(p<0.05) in being associated with WTE are described in Section 3.2 by technology and are 

available in Annex 13 Regression models. 

  

 
6 These country-specific adaptations reflect our analytical approach of conducting separate regression analyses for each 

country sample rather than pooling data. While standardised scales across countries would offer analytical convenience, 

energy citizenship and climate orientation are shaped by distinct regulatory environments, energy market structures, and policy 

histories that differ substantially across countries.  
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3 Results  

This section presents the findings from the online survey conducted in Austria, the 

Netherlands, Sweden, and the UK. The results are organised in two stages: 

1. A descriptive comparison of respondents’ perceptions and engagement preferences 

across the four country samples, focusing on previous knowledge, feelings, acceptability, 

concerns, WTE, and engagement-group distributions for renewable hydrogen (H2), 

CCUS, and advanced nuclear technologies.  

2. A cross-country synthesis of the regression results to examine the factors associated 

with WTE across technologies in each country. 

3.1 Cross-country descriptive analysis  

This subsection compares perceptions of renewable hydrogen, CCUS, and advanced 

nuclear technologies across respondents in Austria (AU), the Netherlands (NL), Sweden 

(SE), and the UK. 

Previous knowledge  

Knowledge of emerging energy technologies can vary both by technology type and by 

country. Here we report to what extent respondents in Austria, the Netherlands, Sweden, 

and the UK were familiar with renewable hydrogen, CCUS, and advanced nuclear. For more 

details on descriptive statistics and statistical tests see Annex 6 Previous knowledge. 

Across all four country samples, respondents were most familiar with renewable hydrogen 

and least familiar with CCUS — but they shared high unfamiliarity in the sense that both 

were largely unknown. Respondents' familiarity with advanced nuclear differs significantly 

between country samples, with respondents in the UK reporting the highest awareness and 

respondents in Austria the lowest. Details on statistics and tests are provided in Table A7 in 

the Annex 6. 

Renewable Hydrogen: Across country samples, respondents similarly reported having 

heard of renewable hydrogen but knowing little about it (54-60%). Between 29-33% have 

never heard of it, and 9-15% reported to having heard of it and know quite a bit about it. 

CCUS: Across country samples, respondents similarly reported (55-62%) never having 

heard of CCUS, 29-35% have heard of it but know little, and 6-8% reported good knowledge.  

Advanced Nuclear: Prior knowledge levels of advanced nuclear statistically differ across 

respondents in different country samples, with those having heard a little representing the 

dominant category (51–61%) across all country samples (Figure 1 on the next page). 

Respondents showing no awareness range from 22% in the Netherlands to 31% in UK, 

while somewhat knowledge range from 51% among respondents in Austria to 61% among 

respondents in the Netherlands.  
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Figure 1: Respondent’s familiarity with advanced nuclear. Note: People were asked whether they have 
heard of advanced nuclear before. Scales: 1 = No, I had never heard of it. 2 = Yes, I had heard of it but know 
hardly anything about it. 3 = Yes, I had heard of it and know quite a bit about it. Difference in familiarity with 
advanced nuclear between the four country samples is statistically significant: χ²(6, N = 609) = 42.49, p < .001.  

Overall, the results of the survey show that most respondents have never heard of or know 

little about the three emerging energy technologies, and where prior knowledge exists it 

remains moderate. The broadly similar – and low – familiarity with renewable hydrogen and 

CCUS across all four country samples suggests these technologies have entered the public 

debate to a comparable, limited extent. The greater cross-country sample differences in 

advanced nuclear familiarity suggests that advanced nuclear occupies a different place and 

framing in national debates.  

Feelings 

How respondents in Austria, the Netherlands, Sweden, and the UK feel about energy 

technologies can vary both by technology type and by country sample. Here we report 

respondents' feelings toward renewable hydrogen, CCUS, and advanced nuclear. For more 

details on descriptive statistics and statistical tests see Figures 2-4 and Annex 7 Feelings. 

The survey results show that respondents across all four country samples held more positive 

feelings towards renewable hydrogen, and more neutral feelings toward CCUS. 

Respondents' feelings toward advanced nuclear differ the most across country samples. 

Details on statistics and tests are provided in Table A8 in Annex 7 Feelings. 

Renewable Hydrogen: Feelings toward renewable hydrogen were broadly positive (50-

66%) across respondents in Austria, the Netherlands, Sweden, and the UK, with negative 

views low (below 15%) in all four country samples (Figure 2 on the next page). However, 

the distribution of feelings differs across country samples, with around a third of respondents 

in each country holding neutral feelings (31–35%).  
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Figure 2: Feelings towards renewable hydrogen. Note: People were asked how they generally feel about 
renewable hydrogen. Scale ranging from to very negative (1) to very positive (5). Difference in feelings toward 
renewable hydrogen between the four country samples is statistically significant: χ²(12, N = 609) = 47.41, p < 
.001. 

CCUS: Feelings toward CCUS differ across the four country samples and are more mixed 

than for renewable hydrogen, with neutral feelings being dominant across respondents in all 

four country samples (39–49%) (Figure 3). 

 

Figure 3: Feelings towards CCUS. Note: People were asked how they generally feel about CCUS. Scale 
ranging from very negative (1) to very positive (5). Difference in feelings toward CCUS between the four country 
samples is statistically significant: χ²(12, N = 609) = 46.13, p < .001. 

Advanced nuclear: Feelings toward advanced nuclear show the largest country differences 

among the three technologies, with neutral views being most prevalent (29–38%) (Figure 4 

on the next page). Austrian respondents report the highest level of very negative feelings 

(25.9%). 
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Figure 4: Feelings towards advanced nuclear. Note: People were asked how they generally feel about 
advanced nuclear. Scale ranging from to very negative (1) to very positive (5). Difference in feelings toward 
advanced nuclear between the four country samples is statistically significant: χ²(12, N = 609) = 112.90, p < .001. 

Within each country sample, on average feelings toward the three technologies differ 

significantly. Renewable hydrogen elicits significantly more positive feelings than both CCUS 

and advanced nuclear in all four country samples. Advanced nuclear elicits the least positive 

feelings overall, but is statistically similar to CCUS among respondents in the Netherlands 

and Sweden; for respondents in Austria and the UK, CCUS falls between renewable 

hydrogen and advanced nuclear. Differences between technologies are largest in Austria 

and smallest in the Sweden. Details on statistics and tests are provided in Tables A9 and 

A10 in Annex 7 Feelings. 

Overall, respondents in all four country samples reported positive feelings toward renewable 

hydrogen, more neutral feelings toward CCUS, and less positive feelings toward advanced 

nuclear. However, the intensity of these positive, neutral and negative feelings differed 

across country samples. This suggests that respondents in some contexts feel more 

positively overall and are more open toward emerging energy technologies, and this may be 

due to country differences in, amongst others, public debates, general attitudes toward 

innovation and technologies, and policy prominence.  

Technology Acceptability  

Acceptability of emerging energy technologies can vary by both technology type and chain 

elements, and acceptability can differ across country samples. Here we report respondents’ 

acceptability of renewable hydrogen, CCUS, and advanced nuclear across Austria, the 

Netherlands, Sweden, and the UK. For more details on descriptive statistics and statistical 

tests see Figures 5-7 and Annex 8 Acceptability. 

First, we report the average acceptability scores for each technology, which was calculated 

by averaging respondents' ratings across all technology chain elements — production, 
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transport, and storage for renewable hydrogen; capture, transport, storage, and use for 

CCUS; and production, testing, and waste storage for advanced nuclear. Differences in 

average acceptability scores across technologies were all statistically significant (see Annex 

8 Acceptability, Table A11). 

Across all four country samples, renewable hydrogen received the highest acceptability, 

followed by CCUS, and advanced nuclear the lowest (Figure 5). Acceptability scores differ 

across country samples for all three technologies (see Annex 8 Acceptability, Table A12 

and Table 13). For renewable hydrogen, acceptability was highest for respondents in the UK 

and the Netherlands, which did not differ significantly from each other, and lowest for 

respondents in Sweden and Austria, which also did not differ significantly from each other. 

For CCUS, acceptability was highest for respondents in the UK and lowest for respondents 

in Austria, with the Netherlands and Sweden falling in between and not differing significantly 

from each other. For advanced nuclear, acceptability was lower for respondents in Austria 

than for respondents in the other three country samples; among these, acceptability was 

somewhat higher in the Netherlands than in Sweden, while that in the UK does not differ 

significantly from either. 

 

Figure 5: Average acceptability of technologies by country if a project were developed near the home 
(within about 10 km) of the respondent. Note: Different technology chain elements were differentiated. 
Composite scale based on separate items ranging from very unacceptable (1) to very acceptable (5). Differences 
in average acceptability between the four country samples were statistically significant for renewable hydrogen (F 
= 17.83, p < .001), CCUS (F = 29.59, p < .001), and advanced nuclear (F = 50.38, p < .001), except for the 
pairwise comparisons renewable hydrogen (Austria–Sweden, Netherlands–UK), CCUS (Netherlands–Sweden), 
and advanced nuclear (Netherlands–UK, Sweden–UK), which were not significant and are marked n.s. (not 
significant). 

Within each country sample, renewable hydrogen received the highest acceptability score, 

followed by CCUS, then advanced nuclear — a ranking consistent across respondents in all 

four country samples. In Austria, advanced nuclear was rated 1.15 points below renewable 

hydrogen on the five-point scale, and was the only technology in any country samples to fall 

below the scale midpoint. Details are provided in Annex 8 Acceptability, Table A14. 

Within each technology, acceptability also varied across chain elements, from production 

and capture through transport, storage, and use, though the magnitude of differences 

depends on technology and country (Annex 8 Acceptability, Table A15). 
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Renewable Hydrogen: Acceptability varied across chain elements both within and between 

respondents in different country samples (Figure 6). Within country samples, differences 

across chain elements were significant in Austria, Sweden, and the UK, but not in the 

Netherlands. Descriptively, production was associated with the highest acceptability score in 

all four country samples. 

Figure 6: Acceptability or unacceptability of renewable hydrogen (H2) if a project were developed near the 
home (within about 10 km) of the respondent. Note: Different technology chain elements were differentiated. 
Scale ranging from very unacceptable (1) to very acceptable (5). Differences in average acceptability toward 
renewable hydrogen between the four country samples were statistically significant across all chain elements: 
production (F = 14.51, p < .001), transport (F = 19.38, p < .001), and storage (F = 10.65, p < .001). Within-
country differences across chain elements were also statistically significant in Austria (F = 3.28, p < .001), 
Sweden (F = 3.55, p < .05), and the United Kingdom (F = 7.28, p < .001), but not in the Netherlands (F = 2.62, 

n.s.), marked n.s. in the figure. 

These patterns suggest that while production facilities were broadly accepted across all four 

country samples, acceptability of transport and storage infrastructure was generally linked to 

national context. 

CCUS: Acceptability differed significantly across all five CCUS chain elements both between 

and within country samples. Descriptively, respondents in the UK reported the highest 

acceptability across all five chain elements (Figure 7).  

Figure 7: Acceptability or unacceptability of CCUS if a project were developed near the home (within 
about 10 km) of the respondent. Note: Different technology chain elements were differentiated. Scale ranging 
from very unacceptable (1) to very acceptable (5). Differences in average acceptability toward CCUS between 
the four country samples were statistically significant across all chain elements: capture (F = 23.75, p < .001), 
transport (F = 14.14, p < .001), underground storage (F = 20.05, p < .001), seafloor storage (F = 38.92, p < .001), 
and use (F = 12.77, p < .001). Within-country differences across chain elements were also statistically significant 
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in Austria (F = 23.41, p < .001), Netherlands (F = 15.87, p < .001), Sweden (F = 6.92, p < .001), and the UK (F = 
10.79, p < .001). 

Advanced Nuclear: Acceptability differed significantly across the three advanced nuclear 

chain elements both between and within country samples. Descriptively, production received 

the highest acceptability among respondents in all four country samples, while waste 

storage received the lowest, suggesting waste management as a shared public concern 

across respondents in all four country samples (Figure 8).  

Figure 8: Acceptability or unacceptability of advanced nuclear energy if a project were developed near 
the home (within about 10 km) of the respondent. Note: Different technology chain elements were 
differentiated. Scale ranging from very unacceptable (1) to very acceptable (5). Differences in average 
acceptability toward advanced nuclear between the four country samples were statistically significant across all 
chain elements: production (F = 39.15, p < .001), waste storage (F = 39.79, p < .001), and testing (F = 43.15, p < 
.001). Within-country differences across chain elements were also statistically significant in Austria (F = 23.53, p 
< .001), Netherlands (F = 15.27, p < .001), Sweden (F = 20.45, p < .001), and the UK (F = 29.47, p < .001). 

Overall, in this survey, renewable hydrogen received the highest average acceptability 

score, CCUS moderate, and advanced nuclear lowest. However, the magnitude of country 

differences in acceptability also varied by technology, with advanced nuclear showing the 

largest and renewable hydrogen the smallest, possibly reflecting polarised national debates 

and established policy positions towards nuclear energy, and broader consensus on 

renewable hydrogen's local deployment across country samples. 

Concerns about technologies  

Public concerns about energy technologies varied by both technology type and country 

sample. Respondents were asked to select all concerns that applied to them across seven 

categories: safety risks to people or nearby communities, affordability for national 

development (cost), uncertainty on technology maturity, waste management, lack of 

regulation or oversight, aesthetic/landscape impact, and environmental/biodiversity effects, 

for renewable hydrogen, CCUS, and advanced nuclear. Here we report concerns of 

respondents in Austria, the Netherlands, Sweden, and the UK who selected each concern 

for renewable hydrogen, CCUS, and advanced nuclear energy. For more details see Annex 

9 Concerns. 

Averaging concern selection across all four country samples, advanced nuclear emerged as 

associated with the highest share of safety and waste management concerns, significantly 

above both CCUS and renewable hydrogen. CCUS was associated with the highest 

uncertainty concerns, followed by renewable hydrogen, then advanced nuclear. Renewable 

hydrogen was associated with lower environmental concerns than both CCUS and 
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advanced nuclear, higher cost concerns than advanced nuclear, and lower regulation 

concerns than CCUS. For detailed statistics see Annex 9, Table A16. 

Concern profiles also differed significantly within and between country samples across all 

three technologies, with the magnitude of differences varying by technology and country 

(Annex 9, Table A17). 

Renewable Hydrogen: Descriptively, safety concerns showed the greatest country 

differences, with respondents in Sweden reporting the highest and respondents in Austria 

the lowest. Biodiversity concerns showed the second greatest country differences, with 

respondents in the UK reporting the highest and respondents in the Netherlands the lowest. 

Waste, regulation, visual, and cost concerns also differed across country samples, though 

less prominently (Figure 9). Within each country sample, safety was descriptively the most 

frequently reported concern. Cost and regulation concerns were generally among the least 

frequently reported across all four country samples. Within-country differences in the overall 

concern profile was descriptively largest among respondents in Sweden. 

Figure 9: Main concerns for renewable hydrogen. Note. Respondents could select multiple concerns for each 
technology. Percentages therefore indicate the proportion of respondents selecting each concern and do not sum 
to 100%. Differences in selection of concerns toward renewable hydrogen within each of the four country 
samples were statistically significant:  ustria (χ²(6) = 56.79, p < .001), Netherlands (χ²(6) = 55.13, p < .001), 
 weden (χ²(6) = 150.30, p < .001), and  nited  ingdom (χ²(6) = 96.6 , p < .001). Differences between the four 
country samples were also statistically significant for safety (χ²(3) = 32. 7, p < .001), cost (χ²(3) = 11.62, p < .01), 
waste (χ²(3) = 15.57, p < .01), regulation (χ²(3) =  .45, p < .05), visual impact (χ²(3) = 14.94, p < .01), and 
biodiversity (χ²(3) = 25.03, p < .001), except for uncertainty (χ²(3) = 4.99, n.s.), marked n.s. in the figure. 

CCUS: Concern profiles for CCUS differed from those for renewable hydrogen (Figure 10 

on the next page). Descriptively, biodiversity concerns showed the greatest country 

differences, with respondents in Sweden reporting the highest and respondents in the 

Netherlands the lowest. Waste concerns also differed across country samples, with 

respondents in the UK reporting the highest and respondents in Austria the lowest. 

Visual/landscape concerns showed additional country differences. 
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Figure 10: Main concerns for CCUS. Note. Respondents could select multiple concerns for each technology. 
Percentages therefore indicate the proportion of respondents selecting each concern and do not sum to 100%. 
Differences in selection of concerns toward CCUS within each of the four country samples were statistically 
significant:  ustria (χ²(6) = 109.95, p < .001), Netherlands (χ²(6) = 122.76, p < .001),  weden (χ²(6) = 162.74, p < 
.001), and  nited  ingdom (χ²(6) = 130.80, p < .001). Differences between the four country samples were also 
statistically significant for waste (χ²(3) = 7.92, p < .05), visual impact (χ²(3) = 13. 7, p < .01), and biodiversity 
(χ²(3) = 29.91, p < .001), except for safety (χ²(3) = 3.3 , n.s.), cost (χ²(3) = 2.52, n.s.), uncertainty (χ²(3) = 1.95, 

n.s.), and regulation (χ²(3) = 3.51, n.s.), marked n.s. in the figure. 

Within each country sample, safety was descriptively among the most frequently reported 

concern, though in Sweden biodiversity was highest; cost and visual concerns were 

generally the least frequently reported. Waste concerns were descriptively higher for CCUS 

than for renewable hydrogen across respondents in all four country samples. As with 

renewable hydrogen, within-country differences in the overall concern profile were 

descriptively higher among respondents in Sweden. 

Advanced nuclear: For advanced nuclear, safety and waste were descriptively the most 

frequently reported concerns across respondents in all four country samples (Figure 11). 

Biodiversity concerns showed the greatest between-country differences. Safety, uncertainty, 

waste, and visual/landscape concerns also differed across country samples: descriptively, 

respondents in the UK reported the highest safety concerns and respondents in the 

Netherlands the lowest, while respondents in Austria reported the highest waste concerns 

and respondents in Sweden the lowest. Cost and regulation concerns showed smaller, 

though significant, country differences. Within each country sample, waste and safety were 

the highest concerns, while regulation and cost concerns were the least. Within-country 

differences in the overall concern profile were descriptively most pronounced among 

respondents in the UK. 

Figure 11: Main concerns for advanced nuclear. Note. Respondents could select multiple concerns for each 
technology. Percentages therefore indicate the proportion of respondents selecting each concern and do not sum 
to 100%. Differences in selection of concerns toward advanced nuclear within each of the four country samples 
were statistically significant:  ustria (χ²(6) = 410.6 , p < .001), Netherlands (χ²(6) = 443.64, p < .001),  weden 
(χ²(6) = 299.26, p < .001), and  nited  ingdom (χ²(6) = 470.0 , p < .001). Differences between the four country 
samples were also statistically significant for safety (χ²(3) = 14.51, p < .01), cost (χ²(3) =  .64, p < .05), 
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uncertainty (χ²(3) = 17.92, p < .001), waste (χ²(3) = 11. 0, p < .01), regulation (χ²(3) =  .52, p < .05), visual 
impact (χ²(3) = 25.65, p < .001), and biodiversity (χ²(3) = 32.47, p < .001). 

Willingness to engage  

WTE with renewable hydrogen, CCUS, and advanced nuclear can vary both by technology 

type and by country. Here we report respondents in Austria, the Netherlands, Sweden, and 

the UK on their WTE with these three technologies. For more details on descriptive statistics 

and statistical tests see Figures 12-14 and Annex 10 WTE. 

Renewable Hydrogen: WTE with renewable hydrogen differed across country samples 

(see Annex 10 Table A18). Combining "very willing" and "rather willing" responses, 

willingness ranges from 44% to 59%, with neutral responses from 27% to 34% (Figure 12). 

Respondents in the UK and the Netherlands reported the highest willingness (58.8% and 

54.0%, not significantly different from each other), while respondents in Austria and Sweden 

reported the lowest (46.6% and 43.9%, also not significantly different from each other). For 

more details see Annex 10 WTE, Table A19. 

 

Figure 12: WTE with renewable hydrogen project development. Respondents were asked how willing they 
would be to engage in the development of a renewable hydrogen project sited near their home (within about 10 
km) — for example, by receiving information, sharing their opinion, or taking part in discussions. Scale ranging 
from to very unwilling (1) to very willing (5). Differences in the distribution of willingness to be engaged with 
renewable hydrogen (across the 5 response categories) between the four country samples were statistically 
significant: χ²(12, N = 2,422) = 45.27, p < .001. Pairwise comparisons of the proportion of respondents willing to 
engage (combining "rather willing" and "very willing") indicated no significant differences between Austria and 
Sweden (z = 0.97, n.s.) or the Netherlands and UK (z = -1.67, n.s.) 

CCUS: WTE with CCUS showed greater country differences than for renewable hydrogen 

(see Annex 10 Table A18), with willingness (combining very willing and rather willing) 

ranging from 29–49% and neutral responses from 30–37% across all country samples 

(Figure 13). Respondents in the UK reported significantly higher willingness (48.9%) than 

the other three country samples. Respondents in Austria reported significantly lower 

willingness (29%) than the other three country samples. The Netherlands and Sweden fell in 
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between and did not differ significantly from each other (38.7% and 38.2%). For more details 

see Annex 10 WTE, Table A19. 

 

Figure 13: WTE with CCUS project development. Respondents were asked how willing they would be to 
engage in the development of a CCUS project sited near their home (within about 10 km) — for example, by 
receiving information, sharing their opinion, or taking part in discussions. Scale ranging from to very unwilling (1) 
to very willing (5). Differences in the distribution of willingness to be engaged with CCUS (across the 5 response 
categories) between the four country samples were statistically significant: χ²(12, N = 2,422) =  2.24, p < .001. 
Pairwise comparisons of the proportion of respondents willing to engage (combining "rather willing" and "very 

willing") indicated no significant difference between the Netherlands and Sweden (z = 0.16, n.s.) 

Advanced Nuclear: WTE with advanced nuclear showed the largest country differences of 

the three technologies (see Annex 10 Table A18), with willingness (combining very willing 

and rather willing) ranging from 22–48% and neutral responses from 22–28% across all 

country samples (Figure 14 on the next page). Respondents in Austria reported lower 

willingness (21.5%) than the other three country samples, which did not differ significantly 

from one another (Netherlands 43.3%, Sweden 44.4%, UK 47.5%). For more details see 

Annex 10 WTE, Table A19. 
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Figure 14: WTE with advanced nuclear project development. Respondents were asked how willing they 
would be to engage in the development of an advanced nuclear project sited near their home (within about 10 
km) — for example, by receiving information, sharing their opinion, or taking part in discussions. Scale ranging 
from to very unwilling (1) to very willing (5). Differences in the distribution of willingness to be engaged with 
advanced nuclear (across the 5 response categories) between the four country samples were statistically 
significant: χ²(12, N = 2,422) = 159.09, p < .001. Pairwise comparisons of the proportion of respondents willing to 
engage (combining "rather willing" and "very willing") indicated no significant differences between the 
Netherlands and Sweden (z = -0.36, n.s.), the Netherlands and UK (z = -1.44, n.s.), or Sweden and UK (z=-1.09, 

ns). 

Mean WTE scores were calculated from respondents' 1-5 scale ratings for each technology 

and country. Within country samples, respondents in Austria and the UK were on average 

most willing to engage with renewable hydrogen, followed by CCUS, and least willing to 

engage with advanced nuclear. Respondents in the Netherlands were on average most 

willing to engage with renewable hydrogen, while they were similarly willing to engage with 

CCUS and advanced nuclear. In Sweden renewable hydrogen was rated higher than CCUS, 

but neither differs from advanced nuclear, which fell in between (see Annex 10 WTE, Table 

A20 and Table A21). 

Overall, in this study, respondents in the UK reported numerically the highest WTE across all 

three technologies, though this reached statistical significance only for CCUS, while 

respondents in Austria reported the lowest. This suggests that WTE with emerging energy 

technologies depends on national contexts. Between country samples, WTE was highest for 

renewable hydrogen and decreased towards CCUS and advanced nuclear, with larger 

country differences for advanced nuclear, where Austria's WTE lied below that of the other 

three country samples. This aligns with Austria's historical anti-nuclear positioning, 

suggesting that established national policy positions can influence WTE with associated 

technologies like advanced nuclear. Within country samples, respondents in Austria and the 

UK differentiated WTE across all three technologies, with renewable hydrogen eliciting the 

highest. Respondents in the Netherlands and Sweden differentiated less. These patterns 

suggest that WTE reflects how national policy debates and historical positions shape public 

openness to local energy infrastructure development, and that engagement strategies may 

need to be tailored both to technology type and to national context. 
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Engagement preferences  

Public preferences for engagement in emerging energy infrastructure development vary both 

by technology type and by country. As discussed in Section 2.2 Variables and theoretical 

framework, we classified respondents in Austria, the Netherlands, Sweden, and the UK into 

three engagement groups: Disengaged (no interest in any form of participation); 

Consultative (preference for information-sharing or consultation roles); and Co-creative 

(preference for active involvement in co-design, monitoring, or decision-making). Here we 

report how respondents in Austria, the Netherlands, Sweden, and the UK distribute across 

these three engagement preference groups for renewable hydrogen, CCUS, and advanced 

nuclear technologies. For more details on descriptive statistics and statistical tests see 

Annex 11 Engagement preferences. 

Across all four country samples and all three technologies, consultative engagement was 

consistently the most preferred form of participation on average, followed by co-creative 

engagement, with disengagement lowest (see Annex 11 Engagement preferences, Table 

A22). Swedish respondents showed the highest consultative preferences (50.8%) and the 

lowest disengagement (10.1%), while Austrian respondents showed the lowest consultative 

preferences (42.1%) and the highest disengagement (21.3%). Respondents in the 

Netherlands, despite ranking second highest on consultative preferences (48.8%), showed 

the lowest co-creative preferences (34.4%). Co-creative engagement was highest among 

respondents in the UK (39.7%) and Sweden (39.2%). 

Engagement preferences also varied across technologies: while respondents in all four 

country samples showed similar preferences for renewable hydrogen, country differences 

were significant for CCUS and most pronounced for advanced nuclear. 

Renewable Hydrogen: Engagement preferences for renewable hydrogen were similar 

across country samples, with no statistically significant differences in how preferences were 

distributed between country samples. Consultative engagement was most preferred among 

respondents in all four country samples (51-47.1%), followed by co-creative engagement 

(41.3-37%), with disengagement lowest (8.9-12.4%). For more details on statistics and tests 

see Annex 11 Engagement preferences, Table A23. 

CCUS: Engagement preferences for CCUS showed significant between-country differences, 

particularly in disengagement levels, which range from 11.3% (Swedish respondents) to 

22.2% (Austrian respondents) (Figure 15 on the next page). Consultative engagement 

remained the most preferred across all four country samples (42.3%–52.8%), while co-

creative engagement ranged from 39.1% (UK respondents) to 32% (Dutch respondents). 

For more details on statistics and tests see Annex 11 Engagement preferences, Table 

A23. 
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Figure 15: Distribution of engagement preferences for CCUS development projects Note: disengaged 
respondents reported no preference across involvement level, method, or stage; consultees preferred lower-
intensity involvement (information/consultation); co-creators preferred higher-intensity roles (co-design, 
monitoring, oversight, or decision-making). Differences in the distribution of engagement preferences for CCUS 
development projects between the four country samples were statistically significant: χ²(6, N = 2,422) = 36.53, p 
< .001. 

Advanced Nuclear: Engagement preferences for advanced nuclear showed the largest 

country differences of the three technologies (Figure 16 on next page). Disengagement 

ranged from 30.3% (Austrian respondents) to 10.1% (respondents in Sweden). Consultative 

engagement remained the most preferred across all four country samples (36.6%-48.5%), 

while co-creative engagement ranges from 34.1% (Dutch respondents) to 41.5% (UK 

respondents).  For more details on statistics and tests see Annex 11 Engagement 

preferences, Table A23. 

When looking at how engagement preferences varied across technologies within individual 

country samples, we find that in Austria and the Netherlands, engagement preferences 

differed significantly across technologies. Descriptively, respondents in these country 

samples appeared more consultative and co-creative for renewable hydrogen than for 

advanced nuclear: in Austria, disengagement ranged from 11.6% (renewable hydrogen) to 

30.3% (advanced nuclear), while co-creative preferences fell from 41.3% to 33.1%; 

respondents in the Netherlands showed a similar but numerically smaller pattern. 

Respondents in Sweden and the UK showed no significant within-country differences across 

technologies. For more details on tests see Annex 11 Engagement preferences, Table 

A23. 
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Figure 16: Distribution of engagement preferences for advanced nuclear development projects Note: 
disengaged respondents reported no preference across involvement level, method, or stage; consultees 
preferred lower-intensity involvement (information/consultation); co-creators preferred higher-intensity roles (co-
design, monitoring, oversight, or decision-making). Differences in the distribution of engagement preferences for 
advanced nuclear development projects between the four country samples were statistically significant: χ²(6, N = 
2,422) = 92.85, p < .001. 

Overall, in this study, consultative engagement was the most preferred form of participation 

across all country samples and technologies, followed by co-creative engagement and 

disengagement. However, preferences vary significantly by country and technology. Within 

country samples, respondents in Austria and the Netherlands showed different engagement 

preferences by technology. This suggests that in Austria and the Netherlands, engagement 

designed for each technology would be better than one than applied uniformly within the 

country. 

Preferred Engagement Formats and Stages by Engagement Group 

Understanding not only who wants to engage, but how they wish to engage is key for 

designing effective engagement processes. Respondents were asked about their 

preferences for different engagement formats (such as public meetings, workshops, citizens' 

assemblies, and involvement of environmental organisations) and their preferred 

involvement at different project stages (from early planning through decommissioning). 

Respondents could select multiple stages for each technology. Here we examine how these 

formats and stage preferences differ between Consultative and Co-creative respondents 

averaging across all four country samples, and whether technology type influences these 

preferences. For detailed statistics see Annex 12 Format and stage preferences. 

Renewable Hydrogen (Figure 17 and Figure 18 on the next page, and Table A24 in 

Annex 12): Co-creative respondents showed significantly higher preferences for structured 

and interactive formats compared to Consultative respondents. These include workshops, 

citizens' assemblies, site visits, local knowledge-sharing initiatives, and environmental 

organisation involvement. Co-creative respondents also showed significantly greater interest 
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in involvement during permitting/approval, construction, operation, end-of-life, and 

decommissioning phases than Consultative ones. 

Figure 17: Distribution of preferred engagement formats for renewable hydrogen. Differences in format 
preferences between the Consultative and Co-creative engagement groups were statistically significant for 
workshops (z = -14.45, p < .001), citizens' assemblies (z = -14.58, p < .001), site visits (z = -8.19, p < .001), local 
knowledge-sharing (z = -12.66, p < .001), and environmental organisations (z = -13.24, p < .001), except for 
public meetings (z = 0.79, n.s.), opinion sharing (z = -1.45, n.s.), and social media (z = 1.67, n.s.), marked n.s. in 
the figure. 

Figure 18: Distribution of preferred engagement stage for renewable hydrogen. Differences in stage 
preferences between the Consultative and Co-creative engagement groups were statistically significant for 
permitting/approval (z = -6.46, p < .001), construction (z = -12.10, p < .001), operation (z = -11.90, p < .001), end-
of-life (z = -8.84, p < .001), and decommissioning (z = -6.28, p < .001), except for early planning (z = -1.79, n.s.), 

marked n.s. in the figure. 

CCUS (Figure 19 and Figure 20 on the next page, and Table A24 in Annex 12): Co-

creative respondents showed significantly higher preferences for structured participation 

methods, particularly workshops and citizens' assemblies. Site visits, local knowledge-

sharing, and environmental organisation engagement were also significantly preferred by 

Co-creative respondents compared to Consultative ones. Additionally, opinion sharing 

showed significantly higher preference among Co-creative respondents for CCUS projects. 

Co-creative respondents also expressed significantly higher interest in permitting/approval, 

construction, operation, end-of-life, and decommissioning phases than Consultative ones. 
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Figure 19: Distribution of preferred engagement formats for CCUS. Differences in format preferences 
between the Consultative and Co-creative engagement groups were statistically significant for public meetings (z 
= 2.24, p < .05), opinion sharing (z = -2.87, p < .01), workshops (z = -15.30, p < .001), citizens' assemblies (z = -
12.95, p < .001), site visits (z = -8.06, p < .001), local knowledge-sharing (z = -11.52, p < .001), and 
environmental organisations (z = -10.25, p < .001), except for social media (z = 1.08, n.s.), marked n.s. in the 
figure. 

 

Figure 20: Distribution of preferred engagement stage for CCUS. Differences in stage preferences between 
the Consultative and Co-creative engagement groups were statistically significant for permitting/approval (z = -
6.13, p < .001), construction (z = -9.60, p < .001), operation (z = -12.04, p < .001), end-of-life (z = -11.18, p < 
.001), and decommissioning (z = -6.85, p < .001), except for early planning (z = -0.07, n.s.), marked n.s. in the 
figure. 

Advanced Nuclear (Figure 21 and Figure 22 on the next page, and Table A24 in Annex 

12): Co-creative respondents significantly preferred workshops, citizens' assemblies, site 

visits, local knowledge-sharing initiatives, and environmental organisation involvement more 

than Consultative ones. Opinion sharing was also significantly preferred by Co-creative 

respondents for advanced nuclear projects, while public meetings were significantly 

preferred by Consultative respondents. Co-creative respondents also showed significantly 

higher engagement preferences for permitting/approval, construction, operation, end-of-life, 

and decommissioning phases than Consultative ones. 
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Figure 21: Distribution of preferred engagement formats for advanced nuclear among respondents 
classified as consultees. Differences in format preferences between the Consultative and Co-creative 
engagement groups were statistically significant for public meetings (z = 2.09, p < .05), opinion sharing (z = -
3.32, p < .01), workshops (z = -12.40, p < .001), citizens' assemblies (z = -10.22, p < .001), site visits (z = -8.65, p 
< .001), local knowledge-sharing (z = -11.20, p < .001), and environmental organisations (z = -10.74, p < .001), 

except for social media (z = -0.25, n.s.), marked n.s. in the figure. 

Figure 22: Distribution of preferred engagement stage for advanced nuclear among respondents 
classified as consultees. Differences in stage preferences between the Consultative and Co-creative 
engagement groups were statistically significant for permitting/approval (z = -6.29, p < .001), construction (z = -
7.84, p < .001), operation (z = -9.36, p < .001), end-of-life (z = -10.10, p < .001), and decommissioning (z = -6.47, 
p < .001), except for early planning (z = -1.30, n.s.), marked n.s. in the figure. 

When looking at the comparison across technologies (see Table A25 in Annex 12), we find 

that among engaged respondents (co-creative and consultative combined), format and stage 

preferences varied across technologies. Site visit and social media preferences were 

significantly highest for renewable hydrogen, suggesting respondents may seek direct or 

digital experience with this technology. Public meeting preferences were significantly higher 

for renewable hydrogen than for CCUS, though hydrogen does not differ significantly from 

advanced nuclear, nor does CCUS from advanced nuclear. For project stages, construction 

and operation phases were significantly more prioritised for renewable hydrogen than for 

CCUS or advanced nuclear, which did not differ significantly from each other, possibly 

reflecting technology-specific operational impacts that sustain interest. 

Overall, in this study, two engagement preference patterns emerged across all three 

technologies. Co-creative respondents preferred structured and interactive formats — 

workshops, citizens' assemblies, site visits, and knowledge-sharing initiatives — and sought 

involvement throughout the project lifecycle, particularly during permitting, construction, and 

operation phases. Consultative respondents preferred more straightforward communication 
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formats such as public meetings, with lower engagement intensity across project stages. 

While both groups are willing to engage, their preferred participation pathways differ. 

These findings provide support for the engagement-group classification used throughout this 

study. Consultees tend to prefer formats associated with consultation and information 

exchange in the early stages of the project, whereas co-creators favoured more deliberative, 

collaborative, and sustained formats of participation. 

3.2 Cross-country model synthesis 

The descriptive findings presented in Section 3.1 Willingness to engage reveal differences 

in respondents’ WTE across technologies and country samples. Here, we report results of 

ordered logistic regression models conducted separately for each technology and country 

combination. These analyses examined which factors were statistically associated with 

respondents' WTE in projects related to renewable hydrogen, CCUS and advanced nuclear, 

therefore which respondent characteristics showed statistically significant associations with 

WTE. The full models included technology-specific factors, behavioural factors, energy 

justice perceptions, energy citizenship orientation7, place-based concerns, and socio-

demographic characteristics. 

The following sections describe results significant at p < .05 for each technology. Complete 

significant regression results are presented in Annex 13 Regression models. 

Renewable Hydrogen 

Three factors showed positive associations with WTE with renewable hydrogen across 

Austria, the Netherlands, Sweden, and the UK: 

1. Positive feelings toward hydrogen technology: Respondents who held more 

favourable views of renewable hydrogen show higher openness to engagement 

across all country samples. This suggests that WTE is linked to respondents' positive 

perceptions of renewable hydrogen. 

2. Project acceptability: Respondents who found renewable hydrogen projects 

acceptable if developed near their home (within about 10 km) show higher openness 

to engage across all country samples. This suggests that WTE is linked to 

respondents' judgements about the local appropriateness of renewable hydrogen 

project development. 

3. Energy justice orientation: Respondents who reported stronger agreement with 

general principles of fairness in energy technology development, including fair 

sharing of costs and benefits, recognition of diverse perspectives, transparent 

decision-making processes, and intergenerational and restorative dimensions, show 

higher WTE in all country samples. This suggests that WTE with renewable 

 
7 Energy citizenship was constructed as a composite index in Austria, Sweden, and the United Kingdom, where 
survey items demonstrated sufficient internal consistency. However, reliability analysis for the Netherlands 
indicated that energy citizenship items did not cohere sufficiently to form a reliable composite index in that 
national context. Consequently, the Netherlands employed single items reflecting investment, civic and collective 
energy engagement. These measurement differences can be considered appropriate because energy citizenship 
manifests differently across national contexts, shaped by distinct regulatory environments, energy market 
structures, and policy histories. 
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hydrogen is linked to respondents' weight given to just energy emerging technology 

project governance. 

Respondents in Austria displayed the narrowest engagement profile beyond the shared 

factors. Only individual risk tolerance emerged as an additional significant positive 

association, suggesting that WTE is anchored primarily in affective responses to the 

technology, local project acceptability, and weight given to just energy emerging technology 

governance. Respondents who were more risk tolerant also show higher openness to 

engage. 

Respondents in the Netherlands showed the most complex profile, reflecting a combination 

of prior knowledge, energy participatory experience, biodiversity concerns, information 

sources, and energy affordability circumstances. Higher WTE was associated with higher 

prior knowledge of hydrogen and participation in energy-related civic activities, suggesting 

that experienced respondents with existing in energy civic initiatives are more open to 

renewable hydrogen project engagement. Conversely, WTE was negatively associated with 

biodiversity concerns, NGO information exposure, and ability to pay energy bills. The 

negative association with ability to pay energy bills (positive association with lower ability to 

pay energy bills) suggests that respondents experiencing energy affordability pressures may 

perceive renewable hydrogen as potentially beneficial to their energy circumstances, making 

them more open to engagement. The negative association with NGO information exposure 

suggests that certain communication sources or frames are linked to lower association with 

engagement. 

Respondents in Sweden displayed a different pattern where biodiversity concerns and 

energy citizenship were associated with higher WTE. Biodiversity concerns were associated 

with higher WTE, suggesting that respondents concerned about biodiversity impacts have 

higher openness to engage. Energy citizenship orientation showed a positive association, 

suggesting that individuals already involved in energy-related activities beyond their 

consumption roles have higher WTE with renewable hydrogen. Finally, higher renewable 

hydrogen uncertainty concerns were linked to lower WTE. 

Respondents in the UK showed a narrow pattern where energy citizenship is the primary 

country-specific association beyond shared factors. This suggests that engagement is linked 

to respondents' existing involvement in energy-related collective or civic activities and 

initiatives beyond their consumption role. 

Overall, WTE with renewable hydrogen is linked to affective responses to the technology, 

perceptions of local project acceptability, and weight given to fairness in energy projects, 

with country-specific patterns reflecting variation in how prior knowledge, biodiversity 

concerns, information exposure, energy citizenship, and energy affordability circumstances 

relate to engagement propensity. 

Interestingly, biodiversity and uncertainty concerns showed opposing associations across 

country samples in Sweden and in the Netherlands. This suggests that respondents in these 

country samples may interpret or understand these concerns differently, as an example in 

whether they regard these concerns as addressable through the engagement process or 

not. 
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CCUS 

Two factors showed consistent positive associations with WTE with CCUS across Austria, 

the Netherlands, Sweden, and the UK: 

1. Positive feelings toward CCUS technology: Respondents who held more positive 

feelings of CCUS showed higher WTE across all country samples. This suggests that 

WTE is linked to respondents' positive perceptions of CCUS. 

2. Project acceptability: Respondents who found CCUS projects acceptable if 

developed near their home (within about 10 km) had higher WTE across all contexts. 

This suggests that WTE is linked to respondents' judgements about the local 

appropriateness of CCUS project development. 

Respondents in Austria displayed a narrow engagement profile beyond the shared factors. 

Energy citizenship orientation emerged as an additional significant association, indicating 

that being already involved in energy-related activities beyond their consumption roles is 

associated with higher WTE with CCUS. This suggests that WTE with CCUS is anchored 

primarily in affective responses to the technology, perceptions of local project acceptability, 

and existing energy engagement. 

Respondents in the Netherlands reflected a combination of prior knowledge, information 

exposure, and energy civic experience. Higher engagement propensity was associated with 

prior knowledge of CCUS, prior participation in energy-related civic activities, and exposure 

to industry-provided information, suggesting that experienced respondents with existing 

energy civic initiatives and receptiveness to industry communication are more open to CCUS 

project engagement. 

Respondents in Sweden displayed the most complex profile, with the broadest range of 

country-specific associations. Prior knowledge of CCUS, exposure to research-based 

information, energy justice concerns, and energy citizenship are all associated with higher 

WTE. This suggests that respondents approached CCUS through multiple dimensions: 

technical understanding, trust in evidence-based sources, concern for equitable energy 

project governance, and experience with energy civic and collective energy-related activities 

beyond individual optimal energy consumption. 

Respondents in the UK showed a narrow pattern where information exposure emerges as 

the primary country-specific association beyond shared factors. Specifically, exposure to 

government-provided information was associated with higher WTE, suggesting that 

engagement is linked to receptiveness to official communications channels. 

Overall, WTE with CCUS is linked to affective responses to the technology and perceptions 

of local project acceptability, with country-specific patterns reflecting differences in how prior 

knowledge, information exposure, energy citizenship, and energy justice considerations 

relate to engagement propensity. 

Advanced Nuclear 

Two factors showed consistent positive associations with WTE with advanced nuclear 

across Austria, the Netherlands, Sweden, and the UK: 
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1. Positive feelings toward advanced nuclear technology: Respondents who held 

more positive feelings of advanced nuclear showed higher WTE across all country 

samples. This suggests that WTE is linked to respondents' positive perceptions of 

advanced nuclear. 

2. Project acceptability: Respondents who found advanced nuclear projects 

acceptable if developed near their home (within about 10 km) show higher WTE 

across all contexts. This indicates that WTE is linked to respondents' judgements 

about the local appropriateness of advanced nuclear project development. 

Respondents in Austria displayed the narrowest engagement profile. No country-specific 

factors beyond the shared technology-focused factors was associated with WTE, suggesting 

that WTE with advanced nuclear was anchored almost entirely in affective responses to the 

technology and perceptions of local project acceptability. This narrow profile may reflect 

Austria's historically embedded opposition to nuclear energy, resulting in more 

homogeneous public evaluations shaped by longstanding cultural and political positions. 

Among respondents in the Netherlands, high trust in oversight bodies and sensitivity to 

technology benefits were associated with higher WTE. Specifically, respondents who tended 

to focus on potential benefits when considering new energy technologies have higher WTE, 

suggesting that a benefits-oriented framing can support receptiveness to advanced nuclear 

engagement processes. 

Respondents in Sweden displayed a narrow pattern where exposure to news-based 

information is the primary country-specific association beyond shared factors. This suggests 

that engagement propensity is linked to exposure to news channels. 

Respondents in the UK showed a more differentiated profile, with several country-specific 

associations. Energy justice orientation and age (45–64 years) were positively associated 

with WTE. Conversely, respondents who tended to focus on potential risks when considering 

new energy technologies show lower openness to engagement. This suggests that risk-

framed communication may be associated with lower engagement propensity with this 

technology. Additionally, respondents who actively engaged in energy-saving behaviours 

have lower WTE, suggesting a potential sufficiency orientation where they perceive energy 

conservation efforts is not in line with system-level expansion through large-scale energy 

infrastructures; however, the mechanism behind this association cannot be established from 

the current correlational evidence. Finally, those prioritising fairness concerns and within the 

45–64 age bracket showed higher WTE. This suggests that WTE with advanced nuclear is 

linked to respondents' weight given to just energy emerging technology project governance. 

The positive association with the 45–64 age group, compared to younger respondents, may 

reflect this group's particular positioning or experience within energy transition debates is 

linked to higher engagement propensity with advanced nuclear. 

Overall, WTE with advanced nuclear is linked to affective responses to the technology and 

perceptions of local project acceptability, with country-specific patterns reflecting variation in 

how trust in oversight bodies, framing sensitivities, information exposure, energy justice 

orientation, energy conservation behaviours, and age relate to engagement propensity. 

Advanced nuclear displays the most homogeneous engagement profile of the three 
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technologies, with few country-specific factors significantly associated with engagement 

propensity beyond the shared technology-focused factors. 

Interestingly, framing sensitivities showed contrasting associations across country samples. 

In the Netherlands, sensitivity to technology benefits was associated with higher WTE, 

whereas in the UK, sensitivity to technology risks was associated with lower WTE. This 

reversal suggests that how respondents orient toward technology information, focusing first 

on benefits versus risks, is linked to advanced nuclear WTE, but in opposite directions 

depending on national context. 
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4 Synthesis, policy implications and conclusions 

This research investigated citizens’ willingness and preferences to engage with emerging 

energy infrastructure — specifically renewable hydrogen, CCUS, and advanced nuclear 

technologies — across Austria, the Netherlands, Sweden and the UK. It is based on an 

online survey with over 2,400 respondents to understand how citizens would prefer to 

engage with these technologies. The survey was based on non-probability samples with 

quota sampling for representativeness across gender, age, and regions, and therefore has 

limitations related to self-selection bias and some demographic deviations from population 

targets. The analysis shows correlational rather than causal findings: it indicates which 

respondents are more willing to engage, but not why. Drawing on the evidence collected 

from these samples, this study suggests where to look for entry points for engagement. 

Across country samples, the analysis points to three distinct layers that structure public 

engagement, shown in Figure 23. Layers 1 and 2 concern factors distinguishing 

respondents with higher WTE; Layer 3 concerns preferred forms of engagement. More 

details on each layer are provided below, in the response to each research question. 

Figure 23: Three-layered engagement model Note: RQ means “Research Question”. 
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Which factors distinguish citizens with higher WTE with emerging energy 

technologies? 

In this study, WTE across all three technologies and all four country samples was 

consistently positively associated with two factors: positive feelings toward the technology 

and its perceived acceptability for local deployment.  

Beyond this shared foundation, associated factors varied by country and technology.  

Renewable hydrogen showed the broadest set: concerns about fairness in energy projects, 

risk tolerance, prior familiarity, prior involvement in collective energy initiatives, concerns 

about technology uncertainty and biodiversity impacts, and information channels emerged in 

at least one country. CCUS showed a narrower set of associated factors, centred on prior 

familiarity, civic energy experience, concerns about fairness in energy projects, and 

information channels. Advanced nuclear was associated with the narrowest set: in Austria, 

only the factors shared across country samples were associated with WTE; in other country 

samples, a limited set of country-specific factors emerged. This suggests that responses to 

this technology are more consolidated, possibly linked to respondents drawing on 

established views about nuclear power generally. 

How do citizens prefer to engage? 

Among those expressing consistent engagement preferences, three groups emerged across 

all technologies and country samples: consultative (receiving information), co-creative 

(active involvement in project design and decision-making), and disengaged (no interest to 

engage). On average across country samples, consultative preferences were most common 

(42.1–50.8%), followed by co-creative (36.6–39.7%), with disengagement the smallest group 

overall (10.1-21.3%). 

These preferences varied by technology and country. For renewable hydrogen, 

distributions across the three engagement groups were similar across country samples. 

For CCUS and advanced nuclear, country differences emerged — with respondents in 

Austria showing the highest disengagement, and respondents in Sweden and the UK 

showing lowest disengagement and highest co-creative interest. Within country samples, 

respondents in Austria and the Netherlands showed technology-dependent preferences, 

with stronger co-creative interest in renewable hydrogen than for advanced nuclear.  

On average across country samples, consultative and co-creative respondents differed in 

preferred formats and stages of involvement: Co-creative respondents prefer structured, 

interactive formats (workshops, citizens' assemblies, site visits, knowledge-sharing 

initiatives) across the full project lifecycle — from early planning through decommissioning. 

Consultative respondents prefer public meetings at specific project stages such as 

permitting and approval.  
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Policy Implications 

The findings from the online survey across the four country samples lead to the following 

policy recommendations.  

1. Design engagement strategies around factors distinguishing those with higher 

WTE  

Some factors distinguishing those who have higher WTE were shared across country 

samples and technologies: positive feelings toward the technology, perceived local 

acceptability, and, for renewable hydrogen, concerns about fairness in energy projects. This 

suggests that across country samples, WTE reflects technology perceptions respondents 

already hold, and, for renewable hydrogen, fairness concerns can be a shared entry point for 

engagement in every country samples. 

Beyond these shared foundations, other factors distinguishing those with higher with WTE 

differed by country sample and technology. A single uniform engagement framework thus 

risks missing the specific concerns, experiences, and information sources that matter in 

each context. Table 3 sets out the key entry points and corresponding engagement actions 

for each country and technology. 

Table 3 : WTE, entry points and actions. Willingness to engage = combined share of respondents who 
responded “very willing” and “rather willing” to engage. Entry points = factors associated with higher engagement 
propensity. Actions = engagement approaches aligned with those factors. 

Country Renewable Hydrogen CCUS Advanced Nuclear 

Austria WTE: 46.6% 

Entry points: Fairness 

concerns · Risk tolerance 

Actions: Treat fairness as an 

open question (distribution of 

benefits and burdens, 

recognition of local priorities, 

intergenerational 

implications). Present risk 

information transparently, 

including worst-case 

scenarios. 

WTE: 28.9% 

Entry points: Prior civic 

energy experience 

Actions: Connect CCUS 

engagement to existing 

energy communities and 

collective initiatives. 

Provide transparent 

technical information on 

CCUS processes through 

structures respondents 

already use. 

WTE: 21.5% 

Entry points: Feelings and 

acceptability only 

Actions: Given Austria's 

constitutional position on 

nuclear, address whether 

advanced nuclear has a 

place in the national energy 

pathway before focusing on 

project-level engagement.  

Netherlands WTE: 54% 

Entry points: Fairness 

concerns Prior knowledge · 

civic energy experience · 

Technology uncertainty 

concerns 

Actions: Treat fairness as an 

open question. Provide 

detailed technical information 

including uncertainties. 

WTE: 38.7% 

Entry points: Prior 

knowledge · Civic energy 

experience · Industry 

information exposure 

Actions: Provide detailed 

technical information on 

CCUS processes. Connect 

engagement to existing 

energy civic networks. Use 

industry communication 

WTE: 43.3% 

Entry points: Trust in 

project oversight bodies · 

Receptiveness to benefit 

framing 

Actions: Be clear about who 

carries oversight 

responsibilities and over 

what timeframes. Frame 

communication around 

concrete project benefits. 
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Connect to existing energy 

civic networks.  

channels as primary 

information source. 

Sweden WTE: 43.9% 

Entry points: Fairness 

concerns · Biodiversity 

concerns · Civic energy 

experience 

Actions: Treat fairness as an 

open question. Address 

biodiversity effects explicitly. 

Connect to existing energy 

civic networks. 

WTE: 38.2% 

Entry points: Fairness 

concerns · Prior knowledge 

· Research information 

exposure · Civic energy 

experience 

Actions: Treat fairness as 

an open question. Provide 

technical information. 

Partner with research-

based communication 

channels. Connect to 

existing energy civic 

networks. 

WTE: 44.4% 

Entry points: News media 

exposure 

Actions: Monitor and 

engage with news media 

narratives to ensure accurate 

and balanced coverage. Use 

news media as a primary 

information channel. 

United 

Kingdom 

WTE: 58.8% 

Entry points: Fairness 

concerns · Civic energy 

experience 

Actions: Treat fairness as an 

open question. Connect to 

existing energy civic 

networks and collective 

initiatives. 

WTE: 48.9% 

Entry points: Government 

information exposure 

Actions: Use official 

government 

communication channels 

as primary information 

source for CCUS. 

WTE: 47.5% 

Entry points: Fairness 

concerns 

Actions: Treat fairness as 

an open question.  

2. Offer multiple engagement pathways rather than a single format 

Respondents across all country samples expressed three distinct engagement preferences 

— consultative, co-creative, and disengaged — in proportions that vary by country and 

technology. This suggests a single mode of engagement cannot meet all preferences. 

Running two parallel engagement tracks may better reflect this diversity: a standing group of 

citizens involved through the project lifecycle, alongside open information and consultation 

for those who want less involvement or none. Making information available regardless of 

whether people take part may also leave them free to form their own view, and to change 

their level of involvement as their preferences evolve. 

For renewable hydrogen, distributions were similar across all four country samples, with 

consultative (47–51%) and co-creative (37–41%) preferences both present. Both 

consultation formats (public meetings at early planning) and co-creation formats (workshops, 

assemblies across the full lifecycle) are thus similarly relevant in all country samples. 

For CCUS, country differences emerged. In Sweden (disengaged: 11.3%; co-creative: 

35.9%) and the UK (disengaged: 14.3%; co-creators: 39.1%), where co-creative preferences 

were large and disengagement low, citizen assemblies and participatory workshops seem to 

be appropriate core formats. In the Netherlands (co-creative: 32.0%), where co-creative 

interest was moderate, public meetings and opinion-sharing could be considered as more 
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fitting primary formats. In Austria (disengaged: 22.2%), where disengagement was high, 

accessible public information sessions and consultation could take priority. 

For advanced nuclear, country differences were most pronounced. In Sweden (co-creative: 

41.5%; consultative: 48.5%) and the UK (co-creative: 39.8%; consultative: 46.7%), citizen 

assemblies and participatory governance structures seem to be appropriate primary 

approaches. In the Netherlands (co-creative: 34.1%; consultative: 47.6%), both consultation 

and co-creation options seem to be relevant. In Austria where disengagement was highest 

(disengaged: 30.3%) and consultative interest was moderate (36.6%), accessible 

information available on different channels could take priority. 

3. Tailor communication messenger and framing to the country and technology 

Communication should help citizens form informed views, not push them towards 

acceptance; this distinction matters for the legitimacy of engagement processes themselves. 

How that communication works — who delivers it, through which channels, and how it is 

framed — varies by country and technology context. 

In the Netherlands, prior knowledge was associated with higher WTE for both hydrogen and 

CCUS, suggesting accessible technical information could be a relevant investment. Industry 

information exposure was associated with higher CCUS engagement propensity, while 

exposure to NGO information was associated with lower renewable hydrogen engagement 

propensity — suggesting channel selection matters and may benefit from being tailored to 

the technology. In the UK, government information exposure was associated with higher 

CCUS WTE, pointing to official channels as particular credible. In Sweden, research 

information exposure was associated with higher CCUS engagement propensity, and news 

exposure with higher advanced nuclear engagement propensity — suggesting research 

institutions and news media are important information channels there. 

Risk perceptions and framing also matter. In Austria, general risk tolerance was associated 

with higher engagement propensity with renewable hydrogen. In the Netherlands, 

receptiveness to benefit framing was associated with higher engagement propensity for 

advanced nuclear. In the UK, sensitivity to risk framing was associated with lower 

engagement propensity with advanced nuclear — suggesting balanced presentation of risk 

information is particularly important for advanced nuclear. 

4. Treat technology concerns as entry points for engagement, not just as barriers 

Concerns about specific impacts were not uniformly associated with lower WTE. 

Understanding and addressing concerns associated with each technology can be a starting 

point for the engagement process. 

Biodiversity concerns and technology uncertainty concerns were associated with higher 

WTE with renewable hydrogen in Sweden but lower in the Netherlands — suggesting Dutch 

strategies may benefit from framing renewable hydrogen within environmental co-benefits, 

while Swedish strategies can address biodiversity impacts more directly. Technology 

uncertainty concerns showed the same cross-country contrast for renewable hydrogen: 

associated with higher WTE in the Netherlands but lower WTE in Sweden. In the UK, 

comparatively high concern levels (safety: 41.1% for CCUS) coexisted with the highest WTE 
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for CCUS among the four country samples, suggesting that concerns do not necessarily 

signal lack of interest in engagement, but are rather entry points engagement processes can 

directly address. 

Where concerns are present, they should be treated as critical topics people care about and 

want to engage with — giving respondents a basis for forming and expressing a view, 

whether they ultimately take part in project processes. Questions include what impacts a 

project would have, how they would be addressed and managed, and what remains 

uncertain.  

5. Address energy justice as a substantive part of engagement, not an add-on 

Placing a high priority on energy justice in emerging energy technology projects was 

associated with higher WTE for renewable hydrogen across all four country samples, for 

CCUS in Sweden, and for advanced nuclear in the UK. This suggests that engagement 

processes which treat fairness aspects in project development as an open, substantive 

question — rather than a matter settled in advance — are more likely to reach those for 

whom these concerns are salient. 

Energy justice in this context encompasses: how project benefits (jobs, tax revenues, energy 

cost reductions) and costs (environmental impacts, visual disruption) are distributed across 

communities; whether local community voices and priorities enter project design; whether 

decision-making is transparent about who engages and how concerns are reflected in 

outcomes; what long-term implications are for those who benefits now and those who carry 

costs in the future and what restoration measures apply where past project harms have 

caused harm. Engagement strategies that treat these dimensions explicitly and from the 

outset are likely to address what respondents appear to want a say on. 

6. Build energy civic capital to widen who can engage  

Prior involvement in collective or civic energy initiatives was associated with higher WTE in 

multiple country-technology contexts — for renewable hydrogen in the Netherlands, 

Sweden, and the UK; for CCUS in Austria, the Netherlands, and Sweden. This suggests  

engagement propensity is higher among already-active citizens in the energy transition 

rather than evenly distributed, and that existing energy civic and collective structures are one 

route through which people encounter these technologies and can form a view about them.  

In the Netherlands, energy civic experience was one of the most consistently significant 

factors associated with engagement propensity for both renewable hydrogen and CCUS, 

suggesting connecting new engagement processes to existing energy civic structures — 

rather than building from scratch — may be appropriate. The same logic applied for specific 

technologies elsewhere: renewable hydrogen in the UK, CCUS in Austria, and both in 

Sweden. Where such structures are less developed, structured learning phases, phased 

participation pathways, and lowering practical barriers through compensation for time and 

partnerships with trusted local organisations can widen who is willing to take part but not yet 

able to do so.  
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Conclusions 

Respondents across Austria, the Netherlands, Sweden, and the UK are willing to engage 

with emerging energy infrastructure — but not uniformly, not on the same terms, and not 

through the same channels. The findings suggest that effective public engagement for 

emerging energy infrastructures requires context- and technology- specific rather than 

standardised approaches. Policymakers should recognise that WTE and preferred levels of 

participation are distinct dimensions of engagement, requiring different strategies and policy 

instruments.  

This study shows that WTE is structured by three distinct layers: a technology gradient in 

which renewable hydrogen consistently attracts more openness than CCUS or advanced 

nuclear; a country-specific layer with some factors distinguishing willing respondents that 

recur within each country sample across technologies; and the engagement mode, with 

consultation emerging as the dominant preference everywhere, and a share between a third 

and two fifths of respondents preferring to actively shape decisions. 

Some findings cut against common assumptions. First, holding concerns about technologies 

is not always associated with lower WTE, rather can be associated with a higher one. 

Holding concerns thus signals what people care about and would like to address in 

engagement processes, rather than a reason to stay away — in the UK, high safety concern 

levels coexisted with the highest WTE with CCUS across the four country samples. Second, 

where a technology attaches to an established national debate, what people know, have 

experienced, or are concerned about appears to matter less. Advanced nuclear shows this 

clearly: the largest differences between country samples in WTE, and the fewest set of 

factors — especially in Austria — distinguishing respondents more willing to engage from 

those less so: even though advanced nuclear is itself new, respondents may be drawing on 

longstanding views or national positioning about nuclear power. Renewable hydrogen, which 

attaches to no comparable established debate, showed the widest set of factors 

distinguishing willing respondents. Whether a technology attaches to an established national 

debate thus seems to matter for engagement design. An engagement approach designed 

for one technology in a context will thus not necessarily work for that technology elsewhere. 

What this means in practice is that WTE is country- and technology-specific: what 

distinguishes respondents more willing to engage from those less so differs across the four 

samples and across the three technologies. These distinguishing factors are not levers for 

securing acceptance. They are entry points: they show what people already know, where 

they turn for information, which experience they have already as consumer or active citizen 

in the energy transition, and what they are concerned about. Fairness, biodiversity, 

technology uncertainty, who oversight projects — these are only some of the considerations 

that seem to matter to respondents and that engagement process can address. Rather than 

a single model of participation, the evidence supports approaches that begin from these 

concerns and expectations and treat meeting them as the purpose of engagement rather 

than a means to acceptance.   
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Annexes 

Annex 1 Defining emerging energy technologies 

Emerging energy infrastructures refer to energy technologies and systems in the 

demonstration, early adoption or pre-commercial phase that have not yet reached large-

scale market deployment (28). The ETP Clean Energy Technology Guide serves as an 

interactive framework which details over 640 net-zero energy technologies, covering 

maturity, deployment plans, cost and performance targets, along with key players (29). 

According to the guide, hydrogen applications and Carbon Capture Usage and Storage 

(CCUS) are demonstrating increasing deployment and commercial readiness, Greenhouse 

Gas Removal (GGR) technologies largely remain at the pilot stage, with advanced nuclear 

options exhibiting even lower levels of technical maturity, which suggests they still are at the 

inception phase, thus at the stage prior pilot stage (ibid). This means that, unlike more 

established energy technologies such as horizontal-axis wind turbines and solar 

photovoltaics, the emerging technologies are not widely adopted across the value chain. As 

a result, they attract particular attention from policymakers, who aim to accelerate the 

decarbonisation by all available means. This distinction also helps clarify policy priorities for 

public engagement and social acceptance, as it reflects the material conditions under which 

each energy technology is being developed and how these conditions interact with public 

perceptions. Following, we provide definitions for emerging energy technologies considered 

in this report. 

Hydrogen is an energy carrier that can be used as a fuel in heavy industry and long-

distance transport, and as a means of storing energy over weeks or months. When used, 

hydrogen does not produce carbon dioxide. However, its climate impact depends on how 

it is produced. In line with the I  ’s move towards defining hydrogen according to its 

emission level (30), the report distinguishes between two main types of hydrogen 

production: 

• Fossil-based hydrogen is produced using fossil fuels, such as natural gas or coal, 

as the primary energy source. This process generates carbon dioxide emissions, 

which may either be released into the atmosphere or partially captured and stored 

using carbon capture usage and storage (CCUS) technologies. 

• Renewable-based hydrogen is produced using renewable energy sources, most 

commonly by splitting water through electrolysis powered by electricity from wind, 

solar, or other renewable sources. This production process results in little to no direct 

carbon dioxide emissions. 

Carbon capture, utilisation and storage (CCUS) refer to a suite of technologies which 

involve capturing carbon dioxide (CO₂) from large point sources, such as power plants or 

industrial facilities that use fossil fuels or biomass. If not used on-site, the captured CO₂ 

is compressed and transported by pipeline, ship, rail or truck for use in a range of 

applications or injected into deep geological formations—including depleted oil and gas 

reservoirs or deep saline formations—where it is permanently stored (31). 
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Advanced nuclear energy includes technological developments of current reactors in 

terms of scale (e.g., small modular reactors, SMRs) and new designs (Generation IV 

designs) (28,32). 

• New nuclear reactor designs, including Generation IV8, designed to be safer, more 

flexible, and in some cases are expected to be easier to build than today’s large- 

scale reactors. They aim to enhance safety through passive or improved safety 

features, reduce the volume and longevity of radioactive waste, and operate flexibly 

to complement variable renewable energy sources such as wind and solar. Cooling 

methods vary, including water, liquid metal, molten salt, or gas. 

• Small Modular Reactors (SMRs) are nuclear reactors with smaller capacity, 

modular construction, and enhanced safety features compared to traditional ones. 

Their smaller scale allows for incremental deployment, easier integration into local 

energy systems, and potentially lower upfront costs compared with traditional large 

reactors. 

  

 
8 The evolution of nuclear power plants is conventionally segmented in to four generations: I generation (1950–
1970): early prototypes of several different designs; II generation (1970–1995): commercial power plants, usually 
LWRs (light water reactors) reliable and economically competitive; III/III+ generation (1995–2030): evolution of II 
generation LWR; IV generation (2030+): designs called revolutionaries because of their discontinuity with III 
generation nuclear power plant. (33). 
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Annex 2 Assessment of quota achievement 

Table A 1: Austria: quota achievement assessment One-sample proportion tests (two-tailed) comparing 
observed sample percentages to target quota values. Significant deviations (p < 0.05) indicate the sample does 

not match the quota target.  

Dimension Category Observed (%) Target (%) Deviation (pp) p-value 

Gender Female 51.90 51.00 +0.9 0.658 

Gender Male 48.10 49.00 -0.9 0.658 

Age 18–24 11.82 9.00 +2.82 0.015 

Age 25–44 37.11 33.00 +4.11 0.031 

Age 45–64 36.62 34.00 +2.62 0.173 

Age 65+ 14.45 24.00 -9.55 <0.0001 

Region Ostösterreich 46.62 44.00 +2.62 0.220 

Region Südösterreich 20.26 20.00 +0.26 0.903 

Region Westösterreich 33.11 36.00 -2.89 0.124 

While gender and regional composition match targets perfectly (p > 0.05), respondents aged 18–24 and 25–44 

are slightly overrepresented, while seniors aged 65+ are largely underrepresented. 

Table A 2: Netherlands: quota achievement assessment One-sample proportion tests (two-tailed) comparing 
observed sample percentages to target quota values. Significant deviations (p < 0.05) indicate the sample does 

not match the quota target.  

Dimension Category Observed (%) Target (%) Deviation (pp) p-value 

Gender Female 47.33 50.00 -2.67 0.191 

Gender Male 52.67 50.00 +2.67 0.191 

Age 18–24 7.51 11.00 -3.49 0.006 

Age 25–44 34.06 32.00 +2.06 0.294 

Age 45–64 33.39 32.00 +1.39 0.484 

Age 65+ 25.04 25.00 +0.04 1.000 

Region Noord-Nederland 16.00 10.00 +6.03 <0.0001 

Region Oost-Nederland 20.50 21.00 -0.47 0.764 

Region West-Nederland 39.17 48.00 -8.93 <0.0001 

Region Zuid-Nederland 24.33 21.00 +3.37 0.045 

While gender composition matches targets well (p > 0.05), respondents aged 18–24 are slightly 

underrepresented. Regional composition also shows imbalances: Noord-Nederland is overrepresented, while 

West-Nederland is largely underrepresented. Zuid-Nederland is also slightly overrepresented. 

Table A 3: Sweden: quota achievement assessment One-sample proportion tests (two-tailed) comparing 
observed sample percentages to target quota values. Significant deviations (p < 0.05) indicate the sample does 
not match the quota target.  

Dimension Category Observed (%) Target (%) Deviation (pp) p-value 

Gender Female 52.16 50.00 +2.16 0.289 

Gender Male 47.84 50.00 -2.16 0.289 

Age 18–24 11.13 10.00 +1.13 0.431 

Age 25–44 37.54 33.20 +4.34 0.030 

Age 45–64 33.39 30.70 +2.69 0.153 

Age 65+ 17.94 26.10 -8.16 <0.0001 

Region East Sweden (Östra Sverige) 39.20 40.00 -0.80 0.148 

Region South Sweden (Södra Sverige) 46.01 43.00 +3.01 0.135 

Region North Sweden (Norra Sverige) 14.78 17.00 -2.22 0.690 

Gender distribution and region distributions match quotas. However, respondents aged 25–44 are slightly 

overrepresented, while seniors aged 65+ are largely underrepresented.  

Table A 4: United Kingdom: quota achievement assessment One-sample proportion tests (two-tailed) 
comparing observed sample percentages to target quota values. Significant deviations (p < 0.05) indicate the 
sample does not match the quota target.  

Dimension Category Observed (%) Target (%) Deviation (pp) p-value 

Gender Female 52.05 51.00 +1.05 0.605 
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Gender Male 47.95 49.00 -1.05 0.605 

Age 18–24 9.00 10.00 -1.00 0.411 

Age 25–44 35.90 34.00 +1.90 0.336 

Age 45–64 33.80 32.00 +1.80 0.363 

Age 65+ 21.00 24.00 -3.00 0.115 

Region East Midlands 7.04 7.00 +0.04 0.971 

Region East of England 8.84 9.00 -0.16 0.889 

Region London 13.09 13.00 +0.09 0.945 

Region North East 4.26 4.00 +0.26 0.747 

Region North West 11.78 11.00 +0.78 0.536 

Region Northern Ireland 1.31 3.00 -1.69 0.014 

Region Scotland 8.02 8.00 +0.02 0.986 

Region South East 14.08 14.00 +0.08 0.957 

Region South West 9.49 9.00 +0.49 0.671 

Region Wales 5.07 5.00 +0.07 0.933 

Region West Midlands 9.17 9.00 +0.17 0.887 

Region Yorkshire and the Humber 7.86 8.00 -0.14 0.896 

The UK sample demonstrates very good quota compliance across dimensions. Gender and all age groups align 

well with targets, and 11 of 12 regions are within acceptable ranges. The only exception is Northern Ireland that 

is slightly underrepresented 
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Annex 3 Survey  

Survey on Public Engagement in New Energy Technologies 
 

Welcome and thank you for taking part in this survey! 
 
About this survey 

This survey is part of a research project within the International Energy Agency (IEA) Users 
Technology Collaboration Programme (TCP). 

What is this research about? 

The aim of this research is to understand what people think about new energy technologies. You 
will find a short explanation of these technologies in the survey. You do not need any technical 
knowledge to take part. 

Why your opinion matters 

Your opinion is important, even if you have little or no knowledge about these technologies. There are 
no right or wrong answers. 

Time and questions 

This survey includes about 30 questions. Most people complete this survey in about 18 minutes. 

You will be asked about your opinions on three different technologies, followed by general questions 
about new energy technologies, energy and climate issues, and your experiences with energy. 

Your privacy 

Your answers are anonymous. We handle your data carefully and according to privacy laws.  

You can read more about how your data is used and protected in the privacy policy of Survey Monkey 
Audience.  

Do you have questions about this research? 

If you would like information about this research, you may contact the project manager Diana Süsser 
(diana@ieecp.org). 

 

Your views on renewable hydrogen 

 
Hydrogen is a gas that can be used as a clean energy source. 

When it is used as a fuel, it only produces water vapour and does not emit carbon dioxide, unlike coal 
or oil. 

It is mainly used in factories, but could be increasingly used in ships, planes, and power plants in the 
future. 

Production 

Hydrogen needs to be produced. 

Renewable hydrogen (also called green hydrogen) is produced using renewable electricity, such as 
from wind or solar power. The electricity is used to split water into hydrogen and oxygen. This process 
produces no emissions. 

Transport 

Hydrogen needs to be moved from where it is produced to where it is used. This can happen through 
pipelines, or by trucks or ships in special tanks. 

Storage 

Hydrogen can also be stored in special tanks, or underground, so the energy can be used later when 
it is needed. Once stored, hydrogen is monitored to make sure that it is stored securely. 

In this survey, hydrogen energy projects may include facilities that produce hydrogen, pipelines or 
transport systems that move it, and storage sites where it is kept before use. 

mailto:diana@ieecp.org
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The next questions ask what you know about hydrogen and what you think about it. 

 
# Question  Question categories Scale / Type / Options 

1.  Before today, had you 

heard of renewable 

(green) hydrogen?  

 • No, I had never heard of it 

• Yes, I had heard of it, but know 

hardly anything about it 

• Yes, I had heard of it and know 

quite a bit about it 

2.  Based on what you 

know now, how 

acceptable or 

unacceptable would 

you find the following 

renewable (green) 

hydrogen projects if 

they were developed 

near your home (within 

about 10 km)? 

• Production of 
hydrogen from 
renewable 
sources 

• Transport of 
hydrogen via 
pipelines  

• Storage of 
hydrogen in 
special tanks 
or 
underground 

• Very unacceptable; 

• Somewhat unacceptable; 

• Neither acceptable nor 

unacceptable;  

• Somewhat acceptable; 

• Very acceptable 

3.  If a renewable (green) 

hydrogen project were 

developed near your 

home (within about 10 

km), how willing would 

you be to engage in its 

development? (for 

example, by receiving 

information, sharing 

your opinion, or taking 

part in discussions) 

 • Not willing to engage at all 

• Rather unwilling to engage 

• Neither willing nor unwilling to 

engage 

• Rather willing to engage 

• Very willing to engage 

  

4.   If a renewable (green) 

hydrogen project were 

developed near your 

home (within about 10 

km), how engaged 

would you like to be in 

its development? 

  • I would prefer not to engage 

• I would like to receive information  

• I would like to give my opinion 
only (consultation)  

• I would like to work together with 
developers to shape the project 

• I would like to take part in 
decision-making 

• I would like to help monitor the 
project impacts after it is built 

• Other (please specify) 

 

5.  If a renewable (green) 

hydrogen project were 

developed near your 

home (within about 10 

km), which ways 

would you prefer to 

  • Not engaging at all 

• Attending public information 
meetings (in person or online) 

• Giving your opinion through 
surveys or interviews 

• Taking part in workshops to 
develop ideas together 
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engage in its 

development? 

•  ttending citizens’ assemblies 
(local groups of residents 
discussing the project together) 

• Receiving updates by email or 
social media 

• Visiting the project site (open 
days) 

• Sharing local knowledge about 
possible impacts 

• Joining or creating a local 
community group about the 
project 

• Other (please specify) 
 

6.  If a renewable (green) 

hydrogen project were 

developed within 10 

km of your home, at 

what project stages 

would you like to 

engage? 

  • I would prefer not to engage at 
any stage of the project 

• During early planning (location 
and design) 

• When authorities decide about 
permits and approvals  

• construction 

• During operation  

• At the end of the project 
(evaluation and lessons learned) 

• When the project is finalised 

• Other (please specify) 
 

 

7. How would you say you feel generally about renewable (green) hydrogen?  

 

• Very positive 

• Somewhat positive 

• Neither positive nor negative 

• Somewhat negative 

• Very negative 

 

8. What are your main concerns about renewable (green) hydrogen?  

☐ Safety risks to people or nearby communities 

☐ Too expensive for the country to develop 

☐ The technology is not proven yet 

☐ Waste or pollution concerns 

☐ Lack of regulation or oversight 

☐ Visual impact on the local landscape  

☐ Impacts on nature or biodiversity 

☐ I have no concerns 

☐ Other (please specify): ______ 

 

Your views on Carbon, Capture, Usage and Storage  
 
Carbon, Capture Usage and Storage (CCUS) is a technology aimed at catching carbon dioxide 
(CO₂) emissions before they enter the air. 

Capture 
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CO₂ can be captured from places such as: 

• factories 

• power plants 

• industrial processes such as making cement or steel 

Transport 

After capture, CO₂ can be transported through pipelines or by ships to where it will be used or stored. 

Storage 

Captured CO₂ can be stored permanently deep underground on land, or under the seabed, so it stays 

out of the air. The captured CO₂ is then monitored to make sure that it is stored securely. 

Use 

Some captured CO₂ can be reused in various industrial applications, such as making fuels, chemicals 
and industrial materials. 

In this survey, CCUS projects may include facilities that capture CO₂, pipelines or ships that transport 
it, and sites where it is stored underground or used in industrial applications. 

The next questions ask what you know about CCUS and what you think about it. 

 

Survey 

# 

Question  Question categories Scale / Type / Options 

 

9.  

Before today, had you 

heard of CCUS?  

 • No, I had never heard of 

it 

• Yes, I had heard of it, 

but know hardly anything 

about it 

• Yes, I had heard of it 

and know quite a bit 

about it 

10.  Based on what you 

know now, how 

acceptable or 

unacceptable would 

you find the following 

CCUS projects if they 

were developed near 

your home (within 

about 10 km)? 

• Capturing CO₂ 
from industrial 
processes 

• Transporting 
captured CO₂  

• Storing captured 
CO₂ underground 
on land 

• Storing captured 

CO₂ under the 

seabed 

• Using captured 
CO₂ 

in industrial 

applications 

 

• Very unacceptable; 

• Somewhat 

unacceptable; 

• Neither acceptable nor 

unacceptable;  

• Somewhat acceptable; 

• Very acceptable 

11.  If a CCUS project 

were developed near 

your home (within 

about 10 km), how 

willing would you be 

to engage in its 

development (for 

example, by receiving 

 • Not willing to engage at 

all 

• Rather unwilling to 

engage 

• Neither willing nor 

unwilling to engage 

• Rather willing to engage 

• Very willing to engage 
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information, sharing 

your opinion, or taking 

part in discussions)?  

  

12.  If a CCUS project 

were developed near 

your home (within 

about 10 km), how 

engaged would you 

like to be in its 

development? 

  • I would prefer not to 
engage 

• I would like to receive 
information  

• I would like to give my 
opinion only 
(consultation)  

• I would like to work 
together with developers 
to shape the project 

• I would like to take part 
in decision-making 

• I would like to help 
monitor the project 
impacts after it is built 

• Other (please specify) 

 

13.  If a CCUS project 

were developed near 

your home (within 

about 10 km), which 

ways would you 

prefer to engage in 

its development? 

  • Not engaging at all 

• Attending public 
information meetings (in 
person or online) 

• Giving your opinion 
through surveys or 
interviews 

• Taking part in 
workshops to develop 
ideas together 

•  ttending citizens’ 
assemblies (local groups 
of residents discussing 
the project together) 

• Receiving updates by 
email or social media 

• Visiting the project site 
(open days) 

• Sharing local knowledge 
about possible impacts 

• Joining or creating a 
local community group 
about the project 

• Other (please specify) 
 

14.  If a CCUS project 

were developed within 

10 km of 

your home, at what 

project stages would 

you like to engage? 

  • I would prefer not to 
engage at any stage of 
the project 

• During early planning 
(location and design) 

• When authorities decide 
about permits and 
approvals  

• During construction 

• During operation 
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• At the end of the project 
(evaluation and lessons 
learned) 

• When the project is  

finalised  

• Other (please specify) 
 

15. How would you say you feel generally about CCUS?  

 

• Very positive 

• Somewhat positive 

• Neither positive nor negative 

• Somewhat negative 

• Very negative 

 

16. What are your main concerns about CCUS?  

☐ Safety risks to people or nearby communities 

☐ Too expensive for the country to develop 

☐ The technology is not proven yet 

☐ Waste or pollution concerns 

☐ Lack of regulation or oversight 

☐ Visual impact on the local landscape  

☐ Impacts on nature or biodiversity 

☐ I have no concerns 

☐ Other (please specify): ______ 

 

Your views on advanced nuclear energy 

 
Nuclear energy is a way of producing electricity using heat from nuclear reactions. 

In nuclear power plants, nuclear fuel produces heat inside a reactor. This heat turns water into steam. 
The steam spins a turbine, which generates electricity. Nuclear power plants produce little or no 
emissions during operation, unlike coal, oil, and gas power plants. 

Advanced nuclear 

Advanced nuclear energy refers to newer types of nuclear power plants. These designs are intended 
to be smaller and more flexible than traditional nuclear plants. They may also include additional safety 
systems and use nuclear fuel more efficiently. Some of these designs are still in the research, testing, 
or development stage. 

Waste and storage 

Like traditional nuclear power plants, advanced nuclear plants produce waste. This waste must be 
managed and stored safely in special facilities. 

In this survey, advanced nuclear energy projects refer to newer types of nuclear power plants 
designed to be smaller and more flexible than traditional nuclear plants. 

The next questions ask what you know about advanced nuclear energy and what you think about it. 

 

Survey 

# 

Question  Question categories Scale / Type / Options 
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17.  

 

Before today, had you 

heard of advanced 

nuclear energy?  

 • No, I had never heard of 

it 

• Yes, I had heard of it, but 

know hardly anything 

about it 

• Yes, I had heard of it and 

know quite a bit about it 

18.  Based on what you know 

now, how acceptable or 

unacceptable would you 

find the following advanced 

nuclear energy projects if 

they were developed near 

your home (within about 10 

km)? 

• Electricity 
production in 
an advanced 
nuclear power 
plant  

• Storage of 
nuclear waste 
from an 
advanced 
nuclear power 
plant 

• Testing an 
advanced 
nuclear 
design 

• Very unacceptable; 

• Somewhat unacceptable; 

• Neither acceptable nor 

unacceptable;  

• Somewhat acceptable; 

• Very acceptable 

19.  If an advanced nuclear 

energy project were 

developed near your home 

(within about 10 km), how 

willing would you be to 

engage in its 

development (for example, 

by receiving information, 

sharing your opinion, or 

taking part in discussions)?  

 • Not willing to engage at 

all 

• Rather unwilling to 

engage 

• Neither willing nor 

unwilling to engage 

• Rather willing to engage 

• Very willing to engage 

  

20.  If an advanced nuclear 

energy project were 

developed near your home 

(within about 10 km), how 

engaged would you like 

to be in its development? 

  • I would prefer not to 
engage 

• I would like to receive 
information  

• I would like to give my 
opinion only 
(consultation)  

• I would like to work 
together with developers 
to shape the project 

• I would like to take part in 
decision-making 

• I would like to help 
monitor the project 
impacts after it is built 

• Other (please specify) 

 

21.  If an advanced nuclear 

energy project were 

developed near your home 

(within about 10 km), 

which ways would you 

  • Not engaging at all 

• Attending public 
information meetings (in 
person or online) 

• Giving your opinion 
through surveys or 
interviews 
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prefer to engage in its 

development? 

• Taking part in workshops 
to develop ideas together 

•  ttending citizens’ 
assemblies (local groups 
of residents discussing 
the project together) 

• Receiving updates by 
email or social media 

• Visiting the project site 
(open days) 

• Sharing local knowledge 
about possible impacts 

• Joining or creating a 
local community group 
about the project 

• Other (please specify) 
 

22.  If an advanced nuclear 

energy project  were 

developed within 10 km of 

your home, at what project 

stages would you like to 

engage? 

  • I would prefer not to 
engage at any stage of 
the project 

• During early planning 
(location and design) 

• When authorities decide 
about permits and 
approvals  

• During construction 

• During operation  

• At the end of the project 
(evaluation and lessons 
learned) 

• When the project is 
finalised  

• Other (please specify) 
 

 

23. How would you say you feel generally about advanced nuclear energy?  

• Very positive 

• Somewhat positive 

• Neither positive nor negative 

• Somewhat negative 

• Very negative 

 

24. What are your main concerns about advanced nuclear energy?  

• Safety risks to people or nearby communities 

• Too expensive for the country to develop 

• The technology is not proven yet 

• Waste or pollution concerns 

• Lack of regulation or oversight 

• Visual impact on the local landscape 

•  Impacts on nature or biodiversity 

• I have no concerns 

• Other (please specify): ______ 

 

Your views on new energy technologies in general 
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The next questions ask about how you see new energy technologies and what you think about them 

in general. 

 

25. Please indicate to what extent you agree or disagree with the following statements 
on new energy technologies 

 

Question Scale / Type / Options 

Projects using new energy technologies 

should consider the views and values of 

different groups in society. 

 

• Strongly disagree 

• Disagree 

• Neither agree nor  disagree 

• Agree 

• Strongly agree 

 

 

The financial costs 

and local impacts of 

projects using new 

energy technologies 

should be shared 

fairly among the 

people who are 

affected by them. 

• Strongly disagree 

• Disagree 

• Neither agree nor  disagree 

• Agree 

• Strongly agree 
 

The benefits of 

projects using new 

energy technologies 

(such as jobs or local 

investment) should 

be shared fairly 

among the people 

who are affected by them. 

 

• Strongly disagree 

• Disagree 

• Neither agree nor  disagree 

• Agree 

• Strongly agree 
 

People who are 

likely to be affected 

by projects using 

new energy 

technologies should 

be included in the 

decision-making 

process. 

• Strongly disagree 

• Disagree 

• Neither agree nor  disagree 

• Agree 

• Strongly agree 

 

Future generations should be considered 

when decisions are made about new energy 

technologies. 

• Strongly disagree 

• Disagree 

• Neither agree nor  disagree 

• Agree 

• Strongly agree 
 



 

 

67 

 

New energy technologies should be located 

in industrial areas, not in rural or residential 

areas. 

 

• Strongly disagree 

• Disagree 

• Neither agree nor  disagree 

• Agree 

• Strongly agree 

 

When thinking about 

new energy 

technologies, I tend 

to focus on their 

potential risks. 

• Strongly disagree 

• Disagree 

• Neither agree nor  disagree 

• Agree 

• Strongly agree 

 

When thinking about 

new energy 

technologies, I tend 

to focus on their 

potential benefits. 

• Strongly disagree 

• Disagree 

• Neither agree nor  disagree 

• Agree 

• Strongly agree 
 

 

 

Survey 

questio

ns 

Question Response options Scale / Type / Options 

26.   How much do you 

trust the following 

groups if they 

were responsible 

for managing  

new energy 

technologies? 

 

 

• Industry and 
corporations in 
the field of 
energy 
technology;  

• Universities and 
scientific 
research 
institutes;  

• National 
governments 
and official 
agencies; 

• Regional or 
local 
governments 
and official 
agencies; 

•  International 
government 
institutions 
(such as the 
United Nations) 

 

• No trust at all; 

•  Low trust ; 

• Some trust;  

• High trust; 

• Very high trust 
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Survey 

question

s 

Question Scale / Type / Options 

27.  If you 

wanted to 

learn more 

about new 

energy 

technologie

s, which 

sources 

would 

you use? 

 

• News media (TV, newspapers, online news sites) 

 

• Social media (e.g. Facebook, X/Twitter, YouTube, podcasts) 

 

• Government or public authority websites 

 

• Websites and publications of research institutes 

 

• Websites and publications of industry 

 

• Websites and publications of environmental or community 
organisations 

 

• Friends and family members 

 

• Other (please specify) 

 

 

Your experience with energy 

 
The next questions are about your experience with energy in everyday life. 

 

28. Please indicate to what extent you agree or disagree with the following statements 

 
Question Scale  

I have made improvements to 

my home to use less energy, 

where this was possible (for 

example, insulation or better 

windows). 

• Strongly disagree;  

• Disagree;  

• Neither agree nor disagree;  

• Agree;  

• Strongly agree  

I try to reduce 

energy use in my 

household in daily 

life (for example, by 

turning off lights or 

lowering the 

heating) 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 

 

I take part in discussions or 

civic activities related to 

energy or climate issues. 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree  
I currently produce or share 

energy, for example, through 

solar panels or an energy 

cooperative. 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree  
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I feel I can personally 

influence how energy is 

produced in my region. 

 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 

 

 

Past energy projects in my 

area have had a positive 

effect on the community. 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 

 

Projects using new 

energy technologies 

could create  

local jobs in my 

region. 

 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 

 

 

 
Your attitudes and views on the environment and climate change 
 
The next questions are about your attitudes and views on energy and climate change 

 
29. Please indicate to what extent you agree or disagree with the following statements 

 

Question Scale  

In general, I prefer to wait for something 

better later rather than get a quick reward 

now. 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 

 

I generally see myself as someone who 

is willing to take risks. 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 

 

Being environmentally friendly is an 

important part of who I am.  

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 
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I would prefer to live in a world where 

humans interfere less with nature. 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 

 

 

I feel that my day-to-day choices and 

behaviours contribute to reducing 

climate change. 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 

 

 I am concerned about climate change, 

sometimes referred to as “global 

warming”. 

 

 

• Strongly disagree;  

• Disagree; 

• Neither agree nor disagree;  

• Agree; 

• Strongly agree 

 

 

About you 

 
The next questions ask about you and some background information. You may choose "Prefer not to 

say" if you do not wish to answer a question. 

 

Survey # Question  Options 

30.  How old are you?  

 

 

 

• 18–24 

• 25–44 

• 45–64 

• 65+ 

• Prefer not to say 

 

31.  

 
Please indicate your gender 

 

 

• Male  

• Female  

• Other  

• Prefer not to say 

32.  What is your approximate annual 

personal income (before tax)? 

 

 

• £0–19,999 

• £20,000–39,999 

• £40,000–59,999 

• £60,000–79,999 

• £80,000–99,999 

• £100,000+ 

• Prefer not to say 
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33.  What is the highest level of education 

that you have completed  or are currently 

completing? 

 

 

• No formal qualifications 

• Secondary school 

• Apprenticeship / vocational qualification 

• Undergraduate degree 

• Postgraduate degree (or higher) 

• Prefer not to say 

34.  Which of the following best describes 

your current working status? 

• Employed full-time 

• Employed part-time 

• Self-employed 

• Unemployed and seeking work 

• Unemployed and not seeking work 

• In education or training 

• Retired 

• On parental leave / On long-term sick leave 

• Prefer not to say 

35.  In the past 12 months, how easy or 

difficult was it for you to pay your energy 

bills? 

 

 

• Very difficult 

• Somewhat difficult 

• Neither easy nor difficult 

• Somewhat easy 

• Very easy 

• Prefer not to say 

36.  Do you or anyone in your household 

currently work in, or are actively involved 

with, any of the following sectors or 

activities? 

 

 

 

• Energy sector (for example, electricity, gas, 
hydrogen, oil, renewables) 

• Technology sector (e.g. engineering, digital 
technologies, manufacturing) 

• Nuclear-related activities 

• Hydrogen-related activities 

• Carbon capture, utilisation and storage 
(CCUS)–related activities 

• Environmental, energy or climate-focused 
organisation (e.g. NGO, community group) 

• Local community, NGO, or citizen initiative 
related to other issues 

• Public sector or government 

• Academic or research sector 

• None of the above 

• Prefer not to say 

37.  Which best describes where you live?  

• Urban area (city or large town) 

• Small town 

• Rural area (village or countryside) 

• Prefer not to say 
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38.  To your knowledge, do you live near a 

planned or ongoing project involving any 

of the following  

technologies or infrastructures? If so, 

please select all that apply.  

 

Readapted from (34) 

 

• Hydrogen 

• Carbon, Capture, Usage and Storage 
(CCUS) 

• Nuclear power plant 

• Solar farm 

• Rooftop solar 

• Wind energy (offshore) 

• Wind energy (onshore) 

• Prefer not to say 

• None of the above 

• Other (please specify): _________ 

 

 

39. Do you have any additional comments, concerns, suggestions, or experiences related to 
energy technologies / infrastructures that you would like to share? __________________ 

 

Thank you for completing this survey! 
 
Your answers help us better understand how people think about energy and climate issues. 

Follow-up research (optional) 

We are also looking for people who may be willing to take part in a follow-up interview. If you are 

interested, you can contact the project manager Diana  Süsser (diana@ieecp.org). . 

Your survey responses are anonymous, and if you contact us about follow-up research, your contact 

details cannot be linked to your survey responses. Your contact details will only be used to arrange 

the follow-up research. 

Taking part in further research is completely voluntary. Thank you again for your contribution.  
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Annex 4 Variables by theoretical pillar and operationalisation 

Table A 5: Explanatory variables by theoretical pillar, construct, and operationalisation 

Pillar Construct Components/Items Operationalisation Scale 

Technology-

specific  

Familiarity Previous knowledge/familiarity Single variable 3-point scale 

Feelings Feelings about technology Single variable 5-point scale 

(Very positive 

to Very 

negative) 

Acceptability Hydrogen: production, 

transport, storage 

Composite index 

(per technology) 

1-5 Likert (Very 

unacceptable 

to Very 

acceptable) 

 
CCUS: capture, transport, 

underground storage, seabed 

storage, CO₂ utilisation 

Composite index 1-5 Likert 

 
Advanced nuclear: production, 

storage, testing 

Composite index 1-5 Likert 

Concerns Safety, cost, uncertainty, 

waste/pollution, regulation, 

landscape, biodiversity 

Separate variables Multiple choice 

checklist 

(unlimited) 

Behavioural Climate beliefs 

and 

environmental 

identity 

Climate change beliefs, climate 

concern, environmental identity, 

aversion to technological 

tampering with nature 

Composite index  1-5 Likert 

(Strongly 

disagree to 

Strongly agree) 

Institutional 

trust 

Trust in energy sector, 

universities, national 

government, local government, 

international organisations 

Composite index 1-5 Likert (No 

trust at all to 

Very high trust) 

Framing 

sensitivity 

Focus on risks; Focus on 

benefits 

Separate variables 1-5 Likert 

Sense of 

agency 

Ability to personally influence 

energy outcomes 

Single variable 1-5 Likert 

Risk 

preferences 

Willingness to take risks Single variable 1-5 Likert 

Time 

preferences 

Willingness to delay gratification Single variable 1-5 Likert 

Information 

exposure 

News media, social media, 

government websites, research 

institutes, industry, 

environmental organisations, 

friends/family 

Separate variables Multiple choice 

(unlimited) 
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Energy 

justice  

Energy justice Recognition justice, procedural 

justice, distributive costs, 

distributive benefits, 

intergenerational justice, 

restorative justice 

Composite index 1-5 Likert 

(Strongly 

disagree to 

Strongly agree) 

Spatial 

imaginaries 

Place identity Place-based concerns 

regarding location of 

technologies 

Separate variables 1-5 Likert 

Energy 

citizenship 

Optimal 

consumption 

engagement 

Household energy conservation 

practices (e.g., turning off lights, 

lowering heating) 

Separate indicator 1-5 Likert 

(Strongly 

disagree to 

Strongly agree) 

Optimal 

investment 

engagement 

Home energy improvements 

(e.g., insulation, windows) 

 
1-5 Likert 

Energy civic 

participation 

Participation in energy or 

climate discussions and 

activities 

 
1-5 Likert 

Collective 

energy 

engagement 

Producing or sharing energy 

(e.g., solar panels, energy 

cooperatives) 

 
1-5 Likert 

Energy 

citizenship  

orientation 

(combined) 

Aggregated energy citizenship 

measure of the four above 

Composite index  1-5 Likert 

Socio-

demographic 

context 

Gender Male, Female, Other, Prefer not 

to say 

Single choice Categorical 

 
Age 18-24, 25-44, 45-64, 65+ Single choice Categorical 

 
Education No formal qualifications, 

Secondary, 

Apprenticeship/vocational, 

Undergraduate, Postgraduate 

Single choice Categorical 

 
Income £0-19,999, £20,000-39,999, 

£40,000-59,999, £60,000-

79,999, £80,000-99,999, 

£100,000+ 

Single choice Categorical 

 
Employment 

status 

Employed full/part-time, Self-

employed, Unemployed, 

Student, Retired, Other 

Single choice Categorical 

 
Area of 

residence 

Urban, Small town, Rural Single choice Categorical 
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Energy burden Ability to afford energy bills Single variable 1-5 Likert (Very 

difficult to Very 

easy) 

 
Annex 5 Composite indices  

Table A 6: Reliability Analysis of Composite Indices - Cronbach's alpha measures whether multiple survey 
items are sufficiently related to be reliably combined into a single composite score, with values above 0.70 

generally indicating acceptable internal consistency. 

Index Survey Items Response Scale AT NL SE UK 

Institutional 

Trust 

"How much do you trust the 

following groups if they were 

responsible for managing new 

energy technologies?" – Energy 

sector, Universities/research 

institutes, National government, 

Local government, International 

organisations 

1-5 Likert: No trust 

at all / Low trust / 

Some trust / High 

trust / Very high 

trust 

0.83 0.83 0.78 0.85 

Energy 

Justice 

"Projects should consider views of 

different groups"; "Costs and 

impacts should be shared fairly"; 

"Benefits should be shared fairly"; 

"Affected communities should be 

included in decision-making"; 

"Future generations should be 

considered"; "Past energy projects 

had positive effects on community"; 

"New projects could create local 

jobs" 

1-5 Likert: Strongly 

disagree / Disagree 

/ Neither / Agree / 

Strongly agree 

0.81 0.81 0.79 0.83 

Renewable 

Hydrogen 

Acceptability 

"How acceptable would you find the 

following projects near your home 

(within 10 km)?" – Production of 

hydrogen from renewable sources, 

Transport of hydrogen via pipelines, 

Storage of hydrogen in special tanks 

or underground 

1-5 Likert: Very 

unacceptable / 

Somewhat 

unacceptable / 

Neither / Somewhat 

acceptable / Very 

acceptable 

 

0.89 0.88 0.86 0.89 

CCUS 

Acceptability 

"How acceptable would you find the 

following projects near your home 

(within 10 km)?" – Capturing CO₂ 

from industrial processes, 

Transporting captured CO₂, Storing 

CO₂ underground on land, Storing 

CO₂ under the seabed, Using 

captured CO₂ in industrial 

applications 

1-5 Likert: Very 

unacceptable / 

Somewhat 

unacceptable / 

Neither / Somewhat 

acceptable / Very 

acceptable 

 

 

0.87 0.89 0.88 0.92 
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Advanced 

Nuclear 

Acceptability 

"How acceptable would you find the 

following projects near your home 

(within 10 km)?" – Electricity 

production in advanced nuclear 

plant, Storage of nuclear waste, 

Testing advanced nuclear design 

1-5 Likert: Very 

unacceptable / 

Somewhat 

unacceptable / 

Neither / Somewhat 

acceptable / Very 

acceptable  

0.87 0.89 0.88 0.92 

Climate-

related 

Orientation 

"I am concerned about climate 

change"; "I feel my day-to-day 

choices contribute to reducing 

climate change"; "Being 

environmentally friendly is important 

to who I am"; "I would prefer to live 

in a world where humans interfere 

less with nature" 

1-5 Likert: Strongly 

disagree / Disagree 

/ Neither / Agree / 

Strongly agree 

 

0.78 0.80* 0.78 0.81 

Energy 

Citizenship 

"I have made improvements to my 

home to use less energy"; "I try to 

reduce energy use in daily life"; "I 

take part in discussions or activities 

related to energy or climate"; "I 

currently produce or share energy 

(e.g., solar panels, cooperatives)" 

1-5 Likert: Strongly 

disagree / Disagree 

/ Neither / Agree / 

Strongly agree 

 

0.66** N/A 0.66** 0.74** 

Note: *For climate orientation: all 4 items in composite. Netherlands: "aversion to human interference with nature" 

analysed separately; composite based on 3 items only.  

 **For energy citizenship: Austria and Sweden: 3-item composite (investment, civic, collective).UK: 2-item 

composite (civic, collective). Netherlands: all 4 items analysed separately. 
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Annex 6 Previous knowledge  

Table A 7: Frequency distribution of previous knowledge by technology— A chi-square test was used to 
test whether the frequency distribution of previous knowledge differed across respondents in different country 

samples. 

Knowledge Level of 
renewable hydrogen 

AT Freq AT % 
(N=609) 

NL Freq NL % 
(N=600) 

SE 
Freq 

SE % 
(N=602) 

UK 
Freq 

UK % 
(N=611) 

No, never heard 194 31.86 173 28.83 197 32.72 187 30.61 

Heard a little / some 355 58.29 360 60 334 55.48 331 54.17 

Yes, heard 60 9.85 67 11.17 71 11.79 93 15.22 

Total 609 100 600 100 602 100 611 100 
         

 Pearson chi2(6) =  11.87   p= 0.065 
       

         

Knowledge Level of CCUS AT Freq AT % 
(N=609) 

NL Freq NL % 
(N=600) 

SE 
Freq 

SE % 
(N=602) 

UK 
Freq 

UK % 
(N=611) 

No, never heard 354 58.13 374 62.33 354 58.8 340 55.65 

Heard a little / some 215 35.3 179 29.83 201 33.39 211 34.53 

Yes, heard 40 6.57 47 7.83 47 7.81 60 9.82 

Total 609 100 600 100 602 100 611 100 
         

 Pearson chi2(6) =   9.67   p = 0.139 
       

         

Knowledge Level of 
advanced nuclear 

AT Freq AT % 
(N=609) 

NL Freq NL % 
(N=600) 

SE 
Freq 

SE % 
(N=602) 

UK 
Freq 

UK % 
(N=611) 

No, never heard 231 37.93 132 22 177 29.4 188 30.77 

Heard a little / some 310 50.9 365 60.83 343 56.98 320 52.37 

Yes, heard 68 11.17 103 17.17 82 13.62 103 16.86 

Total 609 100 600 100 602 100 611 100 
         

 Pearson chi2(6) =  42.49  p = 0.000 
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Annex 7 Feelings 

Table A 8: Distribution of Feelings Toward Emerging Energy Technologies — A chi-square test was used to 
test whether the distribution of feelings toward each technology differed across respondents in different country 

samples. 

Feeling Toward Renewable Hydrogen  
        

Feeling  AT Freq AT % 
(609) 

NL 
Freq 

NL % 
(600) 

SE 
Freq 

SE % 
(602) 

UK 
Freq 

UK % 
(611) 

Total 
Freq 

Total % 

Very negative 19 3.12 19 3.17 21 3.49 23 3.76 82 3.39 

Rather 
negative 

40 6.57 36 6.00 69 11.46 39 6.38 184 7.60 

Neutral 189 31.03 179 29.83 209 34.72 146 23.89 723 29.84 

Rather 
positive 

201 33.01 229 38.17 186 30.90 255 41.73 871 35.97 

Very positive 160 26.27 137 22.83 117 19.43 148 24.22 562 23.20 

Total 609 100.00 600 100.00 602 100.00 611 100.00 2422 100.00 

Pearson chi2(12) = 47.41, p < 
0.001 

         

           

Feeling Toward CCUS 
         

Feeling  AT Freq AT % 
(609) 

NL 
Freq 

NL % 
(600) 

SE 
Freq 

SE % 
(602) 

UK 
Freq 

UK % 
(611) 

Total 
Freq 

Total % 

Very negative 47 7.72 34 5.67 28 4.65 36 5.89 145 5.99 

Rather 
negative 

93 15.27 68 11.33 73 12.13 65 10.64 299 12.35 

Neutral 299 49.10 289 48.17 286 47.51 242 39.61 1116 46.07 

Rather 
positive 

125 20.53 152 25.33 138 22.92 180 29.46 595 24.57 

Very positive 45 7.39 57 9.50 77 12.79 88 14.41 267 11.03 

Total 609 100.00 600 100.00 602 100.00 611 100.00 2422 100.00 

Pearson chi2(12) = 46.13, p < 
0.001 

         

           

Feeling Toward Advanced Nuclear  
        

Feeling  AT Freq AT % 
(609) 

NL 
Freq 

NL % 
(600) 

SE 
Freq 

SE % 
(602) 

UK 
Freq 

UK % 
(611) 

Total 
Freq 

Total % 

Very negative 158 25.94 73 12.17 74 12.29 68 11.13 373 15.41 

Rather 
negative 

111 18.22 81 13.50 79 13.12 102 16.69 373 15.41 

Neutral 182 29.89 176 29.33 191 31.73 174 28.48 723 29.84 

Rather 
positive 

122 20.03 191 31.83 174 28.90 170 27.82 657 27.11 

Very positive 36 5.91 79 13.17 84 13.95 97 15.88 296 12.23 

Total 609 100.00 600 100.00 602 100.00 611 100.00 2422 100.00 

Pearson chi2(12) = 112.90, p < 
0.001 
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Table A 9 Average feelings score toward each technology across country samples – An average feelings 
score was computed for each respondent by calculating the mean across their responses to renewable 
hydrogen, CCUS, and advanced nuclear (scale: 1 = very negative, 5 = very positive). A one-way ANOVA was 
used to test whether average feelings differed between country samples, and a one-way ANOVA was used to 
test whether average feelings within country samples differed across technologies.  

Renewable 
Hydrogen - 

Mean 

Renewable 
Hydrogen - 

SD 

CCUS 
- 

Mean 

CCUS 
- SD 

Advanced 
Nuclear - 

Mean 

Advanced 
Nuclear - 

SD 

N One-way ANOVA 
Test (within 

country samples) 

AT 3.73 1.02 3.05 0.98 2.62 1.23 609 F =  162.71, p = 
.000 

NL 3.72 0.99 3.22 0.96 3.2 1.19 600 F =  46.01 , p = 
.000 

SE 3.51 1.04 3.27 0.99 3.19 1.2 602 F =  14.57 , p = 
.000 

UK 3.76 1.01 3.36 1.04 3.21 1.22 611 F =  42.21 , p = 
.000 

Total 3.68 1.02 3.22 1 3.05 1.24 2422   
         

One-way ANOVA 
Test (between 
country samples) 

F = 7.46, p < .001 F = 10.69, p < 
.001 

F = 35.23, p < .001     

 

 

Table A 10. Average feelings score toward each technology: within-country pairwise comparisons 
(paired-samples t-tests). Within each country, paired-samples t-tests were used to compare average feelings 
across the three technologies, with each respondent contributing a rating for renewable hydrogen, CCUS and 
advanced nuclear. Mean differences are reported for each pair, alongside standard errors, 95% confidence 
intervals, t statistics and degrees of freedom. A positive mean difference indicates more positive feelings toward 
the first technology in the pair.  

Country Comparison N Mean 
difference 

SE t df p Sig. 

AT Renewable hydrogen vs. 
CCUS 

609 
0.68 0.05 

14.70 608 < .001 *** 

Renewable hydrogen vs. 
Advanced nuclear 

609 
1.11 0.06 

17.89 608 < .001 *** 

CCUS vs. Advanced nuclear 609 0.43 0.06 7.86 608 < .001 *** 

NL Renewable hydrogen vs. 
CCUS 

600 
0.50 0.04 

11.31 599 < .001 *** 

Renewable hydrogen vs. 
Advanced nuclear 

600 
0.51 0.05 

10.10 599 < .001 *** 

CCUS vs. Advanced nuclear 600 0.01 0.05 0.27 599 0.791 ns 

SE Renewable hydrogen vs. 
CCUS 

602 
0.24 0.04 

5.50 601 < .001 *** 

Renewable hydrogen vs. 
Advanced nuclear 

602 
0.32 0.06 

5.58 601 < .001 *** 

CCUS vs. Advanced nuclear 602 0.08 0.05 1.53 601 0.127 ns 

UK Renewable hydrogen vs. 
CCUS 

611 
0.40 0.04 

9.60 610 < .001 *** 

Renewable hydrogen vs. 
Advanced nuclear 

611 
0.56 0.05 

10.80 610 < .001 *** 

CCUS vs. Advanced nuclear 611 0.15 0.05 3.02 610 0.003 ** 

*** p < .001    ** p < .01    * p < .05    ns = not significant. . 
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Annex 8 Acceptability  

Table A 11: Summary Statistics - Composite Acceptability Scores and Pairwise Comparisons of 
Acceptability Scores by Technology — Paired t-tests were used to compare mean acceptability scores 
between renewable hydrogen and CCUS, renewable hydrogen and advanced nuclear, and CCUS and advanced 
nuclear. 

Summary Statistics - Composite Acceptability Scores 

Technology N Mean Std. Dev. Min Max 

Renewable Hydrogen 2422 3.64 0.97 1 5 

CCUS 2422 3.33 0.95 1 5 

Advanced Nuclear 2422 2.88 1.16 1 5 

      

Pairwise Comparisons of Technologies (Paired t-tests) 

Comparison Mean Difference t-value df p-value Significant 

H2 vs CCUS 0.31 15.58 2421 <.001 Yes*** 

H2 vs Advanced Nuclear 0.76 28.93 2421 <.001 Yes*** 

CCUS vs Advanced Nuclear 0.45 18.74 2421 <.001 Yes*** 

*** p < .001 (all differences statistically significant) 

 

Table A 12: Mean Acceptability Scores by Technology and Country — A one-way ANOVA test was used to 
examine whether acceptability scores for renewable hydrogen, CCUS, and advanced nuclear differed 
significantly across the four country samples, and a one-way ANOVA test was used to examine whether 
acceptability scores for renewable hydrogen, CCUS, and advanced nuclear differed significantly within each 
country. 

Mean Acceptability Scores by Technology and Country 
 

Renewable 
Hydrogen 

CCUS Advanced Nuclear 
 

Country Renewable 
hydrogen 

SD  
CCUS 

SD Advanced 
nuclear 

SD One-way ANOVA Test 
(within country samples) 

AT 3.55 1.05 3.06 0.96 2.40 1.11 F =  184.83, p < .001 

NL 3.77 0.90 3.39 0.90 3.09 1.15 F =  71.43 , p < .001 

SE 3.46 0.94 3.34 0.92 2.96 1.13 F = 40.95 , p < .001 

UK 3.79 0.93 3.55 0.95 3.07 1.13 F = 80.07 , p < .001 

One-way ANOVA Test 
(between country samples) 

F = 17.83, p < .001 F = 29.59, p < 
.001 

F = 50.38, p < .001   

 
Table A 13: Between-country pairwise comparisons of acceptability scores for renewable hydrogen, 
CCUS, and advanced nuclear. For each technology, independent-samples t-tests were used to compare mean 
acceptability across the four country samples, yielding six pairwise comparisons per technology. Mean 
differences are reported for each country pair, alongside standard errors, 95% confidence intervals, t statistics 
and degrees of freedom. A positive mean difference indicates higher acceptability in the first country of the pair. 

Technology Comparison N Mean 
difference 

SE 95% CI t df p Sig. 

Renewable 
hydrogen 

Austria vs. 
Netherlands 

1209 
-0.22 0.06 

[-0.335, -
0.114] 

-3.99 1207 < 
.001 

*** 

Austria vs. Sweden 1211 
0.09 0.06 

[-0.023, 
0.202] 

1.56 1209 .120 ns 

Austria vs. United 
Kingdom 

1220 
-0.24 0.06 

[-0.353, -
0.129] 

-4.24 1218 < 
.001 

*** 

Netherlands vs. 
Sweden 

1202 
0.31 0.05 

[0.210, 
0.418] 

5.91 1200 < 
.001 

*** 

Netherlands vs. 
United Kingdom 

1211 
-0.02 0.05 

[-0.120, 
0.086] 

-0.32 1209 .751 ns 
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Sweden vs. United 
Kingdom 

1213 
-0.33 0.05 

[-0.436, -
0.225] 

-6.14 1211 < 
.001 

*** 

CCUS Austria vs. 
Netherlands 

1209 
-0.33 0.05 

[-0.434, -
0.224] 

-6.16 1207 < 
.001 

*** 

Austria vs. Sweden 1211 
-0.29 0.05 

[-0.392, -
0.180] 

-5.31 1209 < 
.001 

*** 

Austria vs. United 
Kingdom 

1220 
-0.49 0.06 

[-0.599, -
0.385] 

-9.03 1218 < 
.001 

*** 

Netherlands vs. 
Sweden 

1202 
0.04 0.05 

[-0.059, 
0.146] 

0.83 1200 .409 ns 

Netherlands vs. 
United Kingdom 

1211 
-0.16 0.05 

[-0.267, -
0.059] 

-3.08 1209 .002 ** 

Sweden vs. United 
Kingdom 

1213 
-0.21 0.05 

[-0.311, -
0.101] 

-3.86 1211 < 
.001 

*** 

Advanced 
nuclear 

Austria vs. 
Netherlands 

1209 
-0.69 0.07 

[-0.819, -
0.563] 

-10.62 1207 < 
.001 

*** 

Austria vs. Sweden 1211 
-0.56 0.06 

[-0.684, -
0.431] 

-8.66 1209 < 
.001 

*** 

Austria vs. United 
Kingdom 

1220 
-0.67 0.06 

[-0.798, -
0.546] 

-10.47 1218 < 
.001 

*** 

Netherlands vs. 
Sweden 

1202 
0.13 0.07 

[0.004, 
0.262] 

2.03 1200 .043 * 

Netherlands vs. 
United Kingdom 

1211 
0.02 0.07 

[-0.109, 
0.148] 

0.29 1209 .770 ns 

Sweden vs. United 
Kingdom 

1213 
-0.11 0.07 

[-0.241, 
0.013] 

-1.76 1211 .079 ns 

*** p < .001    ** p < .01    * p < .05    ns = not significant 

 

Table A 14: Within-country pairwise comparisons of acceptability scores for renewable hydrogen, CCUS, 
and advanced nuclear Because each respondent rated all three technologies, within-country comparisons 
across technology pairs were tested using paired-samples t-tests, yielding three pairwise comparisons per 
country. Mean differences are reported for each pair, alongside standard errors, 95% confidence intervals, t 
statistics and degrees of freedom. A positive mean difference indicates higher acceptability toward the first-
named technology in the pair. 

Country Comparison N Mean 
difference 

SE 95% CI t df p Sig. 

AT Renewable hydrogen vs. 
CCUS 

609 
0.49 0.05 

[0.401, 
0.584] 

10.56 608 < 
.001 

*** 

Renewable hydrogen vs. 
Advanced nuclear 

609 
1.15 0.06 

[1.030, 
1.262] 

19.39 608 < 
.001 

*** 

CCUS vs. Advanced 
nuclear 

609 
0.65 0.05 

[0.553, 
0.755] 

12.77 608 < 
.001 

*** 

NL Renewable hydrogen vs. 
CCUS 

600 
0.39 0.04 

[0.316, 
0.458] 

10.72 599 < 
.001 

*** 

Renewable hydrogen vs. 
Advanced nuclear 

600 
0.68 0.05 

[0.585, 
0.774] 

14.09 599 < 
.001 

*** 

CCUS vs. Advanced 
nuclear 

600 
0.29 0.05 

[0.204, 
0.380] 

6.51 599 < 
.001 

*** 

SE Renewable hydrogen vs. 
CCUS 

602 
0.12 0.04 

[0.044, 
0.189] 

3.15 601 .002 ** 

Renewable hydrogen vs. 
Advanced nuclear 

602 
0.50 0.05 

[0.399, 
0.599] 

9.79 601 < 
.001 

*** 

CCUS vs. Advanced 
nuclear 

602 
0.38 0.05 

[0.286, 
0.478] 

7.81 601 < 
.001 

*** 

UK Renewable hydrogen vs. 
CCUS 

611 
0.24 0.04 

[0.170, 
0.312] 

6.63 610 < 
.001 

*** 

Renewable hydrogen vs. 
Advanced nuclear 

611 
0.72 0.05 

[0.621, 
0.809] 

14.96 610 < 
.001 

*** 

CCUS vs. Advanced 
nuclear 

611 
0.47 0.05 

[0.383, 
0.565] 

10.23 610 < 
.001 

*** 

*** p < .001    ** p < .01    * p < .05    ns = not significant. 
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Table A 15: Acceptability by Chain Element, Technology, and Country — One-way ANOVA tests were 
conducted to test: (1) whether acceptability scores for each chain element differed significantly across the four 
country samples (between-country comparisons), and (2) whether acceptability scores differed significantly 

among chain elements within each country (within-country comparisons). 

Renewable Hydrogen  

 Austria (AT) Netherlands (NL) Sweden (SE) United Kingdom (UK)  

Chain 
element 

M SD M SD M SD M SD F-
between 

Production 3.64 1.20 3.84 1.00 3.55 1.08 3.91 1.02 F=14.51*** 

Transport 3.48 1.14 3.78 0.97 3.41 1.06 3.76 1.02 F=19.38*** 

Storage 3.52 1.15 3.71 1.03 3.41 1.06 3.70 1.05  F=10.65***           

F-within 
(country 
samples) 

F=3.28*** F=2.62ns F=3.55* F=7.28*** 
 

      

CCUS  
 

Austria (AT) Netherlands (NL) Sweden (SE) United Kingdom (UK) 
 

Chain 
element 

M SD M SD M SD M SD F-
between 

Capture 3.19 1.17 3.54 1.08 3.49 1.11 3.71 1.09 F=23.75*** 

Transport 3.13 1.14 3.41 1.02 3.36 1.07 3.51 1.06 F=14.14*** 

Underground 
Storage 

2.91 1.17 3.23 1.12 3.23 1.10 3.39 1.12 F=20.05*** 

Seafloor 
Storage 

2.74 1.18 3.18 1.15 3.21 1.15 3.43 1.11 F=38.92*** 

Use 3.32 1.22 3.56 1.06 3.42 1.10 3.69 1.09 F=12.77***           

F-within 
(country 
samples) 

F=23.41*** F=15.87*** F=6.92*** F=10.79*** 
 

      

Advanced Nuclear  

 Austria (AT) Netherlands (NL) Sweden (SE) United Kingdom (UK)  

Chain 
element 

M SD M SD M SD M SD F-
between 

Production 2.66 1.30 3.28 1.24 3.18 1.28 3.37 1.21 F=39.15*** 

Waste 
Storage 

2.16 1.25 2.88 1.28 2.71 1.27 2.81 1.32 F=39.79*** 

Testing 2.39 1.23 3.11 1.27 2.98 1.27 3.04 1.26 F=43.15***           

F-within 
(country 
samples) 

F=23.53*** F=15.27*** F=20.45*** F=29.47*** 
 

*** p<0.001   ** p<0.01   * p<0.05   ns = not significant 

 

Annex 9 Concerns  

Table A 16: Concern Prevalence and Pairwise Comparisons by Technology — Two-sample z-tests of 
proportions compared renewable hydrogen with CCUS, renewable hydrogen with advanced nuclear, and CCUS 

with advanced nuclear, for each concern type. 
 

Concern Prevalence by Technology (% Concern selected) 

Concern Type Renewable Hydrogen CCUS Advanced Nuclear N 

  Mean % SD Mean % SD Mean % SD   
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Safety 35.9 48.0 38.2 48.6 52.8 49.9 2422 

Cost 20.6 40.5 19.3 39.5 17.1 37.6 2422 

Uncertainty 22.0 41.4 26.0 43.9 19.5 39.7 2422 

Waste 22.3 41.6 36.7 48.2 48.8 50.0 2422 

Regulation 18.7 39.0 21.9 41.4 20.5 40.4 2422 

Aesthetic/Impact 19.1 39.3 20.3 40.2 20.0 40.0 2422 

Environmental 26.6 44.2 35.1 47.7 35.9 48.0 2422 

 
Pairwise Comparisons of Concerns by Technology 

Concern type Comparison Prop. 1 Prop. 
2 

Difference SE 95% CI z p Sig. 

Safety Renewable 
hydrogen vs. CCUS 

0.36 0.38 -0.02 0.01 
[-0.051, 
0.004] 

-1.70 .090 ns 

Renewable 
hydrogen vs. 
Advanced nuclear 

0.36 0.53 -0.17 0.01 
[-0.197, 
-0.142] 

-11.86 < 
.001 

*** 

CCUS vs. 
Advanced nuclear 

0.38 0.53 -0.15 0.01 
[-0.173, 
-0.118] 

-10.18 < 
.001 

*** 

Cost Renewable 
hydrogen vs. CCUS 

0.21 0.19 0.01 0.01 
[-0.009, 
0.036] 

1.19 .236 ns 

Renewable 
hydrogen vs. 
Advanced nuclear 

0.21 0.17 0.04 0.01 
[0.014, 
0.058] 

3.20 .001 ** 

CCUS vs. 
Advanced nuclear 

0.19 0.17 0.02 0.01 
[0.001, 
0.044] 

2.01 .044 * 

Uncertainty Renewable 
hydrogen vs. CCUS 

0.22 0.26 -0.04 0.01 
[-0.064, 
-0.016] 

-3.26 .001 ** 

Renewable 
hydrogen vs. 
Advanced nuclear 

0.22 0.20 0.03 0.01 
[0.002, 
0.048] 

2.13 .034 * 

CCUS vs. 
Advanced nuclear 

0.26 0.20 0.07 0.01 
[0.041, 
0.088] 

5.38 < 
.001 

*** 

Waste Renewable 
hydrogen vs. CCUS 

0.22 0.37 -0.14 0.01 
[-0.169, 
-0.119] 

-11.00 < 
.001 

*** 

Renewable 
hydrogen vs. 
Advanced nuclear 

0.22 0.49 -0.27 0.01 
[-0.291, 
-0.239] 

-19.27 < 
.001 

*** 

CCUS vs. 
Advanced nuclear 

0.37 0.49 -0.12 0.01 
[-0.149, 
-0.093] 

-8.51 < 
.001 

*** 

Regulation Renewable 
hydrogen vs. CCUS 

0.19 0.22 -0.03 0.01 
[-0.054, 
-0.009] 

-2.75 .006 ** 

Renewable 
hydrogen vs. 
Advanced nuclear 

0.19 0.21 -0.02 0.01 
[-0.040, 
0.005] 

-1.52 .129 ns 

CCUS vs. 
Advanced nuclear 

0.22 0.21 0.01 0.01 
[-0.009, 
0.037] 

1.23 .219 ns 

Aesthetic/impact Renewable 
hydrogen vs. CCUS 

0.19 0.20 -0.01 0.01 
[-0.034, 
0.010] 

-1.05 .295 ns 

Renewable 
hydrogen vs. 
Advanced nuclear 

0.19 0.20 -0.01 0.01 
[-0.032, 
0.013] 

-0.83 .405 ns 

CCUS vs. 
Advanced nuclear 

0.20 0.20 0.00 0.01 
[-0.020, 
0.025] 

0.21 .830 ns 

Environmental Renewable 
hydrogen vs. CCUS 

0.27 0.35 -0.09 0.01 
[-0.111, 
-0.059] 

-6.41 < 
.001 

*** 

Renewable 
hydrogen vs. 
Advanced nuclear 

0.27 0.36 -0.09 0.01 
[-0.118, 
-0.067] 

-6.94 < 
.001 

*** 

CCUS vs. 
Advanced nuclear 

0.35 0.36 -0.01 0.01 
[-0.034, 
0.020] 

-0.54 .589 ns 
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Table A 17: Concern Profiles by Technology and Country — Chi-square tests were conducted to test: (1) 
whether concern selection for each concern type differs significantly across the four country samples (between-
country comparisons), and (2) whether concern types differ significantly within each country (within-country 

comparisons). 

Concern Type Austria (AT) Netherlands 
(NL) 

Sweden (SE) United 
Kingdom (UK) 

Between-
Country 

Tests 

N=609 N=600 N=602 N=611 χ²(3) 

Safety 28.4% 33.3% 43.4% 38.5% 32.87*** 

Cost 25.3% 20.2% 17.9% 19.2% 11.62** 

Uncertainty 21.2% 20.0% 25.1% 21.8% 4.99ns 

Waste 17.4% 21.2% 24.6% 26.0% 15.57** 

Regulation 15.1% 20.7% 18.4% 20.8% 8.45* 

Eyesore 15.6% 17.5% 19.3% 23.9% 14.94** 

Biodiversity 23.0% 22.2% 27.9% 33.4% 25.03*** 

χ²(6)-within (country) 56.79*** 55.13*** 150.30*** 96.68***   
      

CCUS - Concerns by Country 

Concern Type Austria (AT) Netherlands 
(NL) 

Sweden (SE) United 
Kingdom (UK) 

Between-
Country 

Tests 

N=609 N=600 N=602 N=611 χ²(3) 

Safety 36.6% 38.5% 36.7% 41.1% 3.38ns 

Cost 20.0% 17.8% 18.3% 21.0% 2.52ns 

Uncertainty 27.4% 24.0% 26.4% 26.2% 1.95ns 

Waste 33.5% 36.2% 36.0% 41.1% 7.92* 

Regulation 20.7% 22.2% 20.4% 24.4% 3.51ns 

Eyesore 19.4% 18.8% 17.4% 25.4% 13.87** 

Biodiversity 36.1% 26.2% 39.7% 38.5% 29.91*** 

χ²(6)-within (country) 109.95*** 122.76*** 162.74*** 130.80***   
      

Advanced Nuclear - Concerns by Country 

Concern Type Austria (AT) Netherlands 
(NL) 

Sweden (SE) United 
Kingdom (UK) 

Between-
Country 

Tests 

N=609 N=600 N=602 N=611 χ²(3) 

Safety 51.9% 49.2% 50.8% 59.2% 14.51** 

Cost 18.6% 13.3% 19.1% 17.2% 8.64* 

Uncertainty 18.2% 16.2% 25.2% 18.5% 17.92*** 

Waste 52.5% 47.8% 43.5% 51.2% 11.80** 

Regulation 23.0% 16.7% 20.3% 21.9% 8.52* 

Eyesore 20.5% 16.3% 16.6% 26.5% 25.65*** 

Biodiversity 40.4% 28.3% 32.7% 41.9% 32.47*** 

χ²(6)-within (country) 410.68*** 443.64*** 299.26*** 470.08***   

*** p<0.001   ** p<0.01   * p<0.05   ns = not significant 
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Annex 10 WTE 

Table A 18: Frequency Distribution of WTE by Technology — A chi-square test was used to test whether the 
distribution of WTE with each technology differed across respondents in different country samples. 

Willingness to be Engaged – Renewable 
Hydrogen 

       

Willingness AT Freq AT % 
(609) 

NL 
Freq 

NL % 
(600) 

SE 
Freq 

SE % 
(602) 

UK 
Freq 

UK % (611) Total 
Freq 

Total 
% 

Not willing  
at all 

50 8.21 49 8.17 50 8.31 36 5.89 185 7.64 

Rather 
unwilling  

77 12.64 52 8.67 85 14.12 54 8.84 268 11.07 

Neutral 198 32.51 175 29.17 203 33.72 162 26.51 738 30.48 

Rather 
willing  

197 32.35 214 35.67 193 32.06 229 37.48 833 34.4 

Very willing  87 14.29 110 18.33 71 11.79 130 21.28 398 16.43 

Total 609 100 600 100 602 100 611 100 2,422 100 

Pearson chi2(12) = 45.27, p < 0.001 
        

         

Willingness to be Engaged – CCUS 
        

Willingness AT Freq AT % 
(609) 

NL 
Freq 

NL % 
(600) 

SE 
Freq 

SE % 
(602) 

UK 
Freq 

UK % (611) Total 
Freq 

Total 
% 

Not willing at 
all 

107 17.57 93 15.5 66 10.96 53 8.67 319 13.17 

Rather 
unwilling 

118 19.38 71 11.83 86 14.29 74 12.11 349 14.41 

Neutral 208 34.15 204 34 220 36.54 185 30.28 817 33.74 

Rather 
willing 

135 22.17 176 29.33 168 27.91 200 32.73 679 28.04 

Very willing 41 6.73 56 9.33 62 10.3 99 16.2 258 10.65 

Total 609 100 600 100 602 100 611 100 2,422 100 

Pearson chi2(12) = 82.24, p < 0.001 
        

         

Willingness to be Engaged – Advanced Nuclear 
       

Willingness AT Freq AT % 
(609) 

NL 
Freq 

NL % 
(600) 

SE 
Freq 

SE % 
(602) 

UK 
Freq 

UK % (611) Total 
Freq 

Total 
% 

Not willing at 
all 

208 34.15 111 18.5 91 15.12 98 16.04 508 20.98 

Rather 
unwilling 

107 17.57 76 12.67 78 12.96 86 14.08 347 14.33 

Neutral 163 26.77 153 25.5 166 27.57 137 22.42 619 25.56 

Rather 
willing 

95 15.6 192 32 176 29.24 176 28.81 639 26.4 

Very willing 36 5.91 68 11.33 91 15.12 114 18.66 309 12.76 

Total 609 100 600 100 602 100 611 100 2,422 100 

Pearson chi2(12) = 159.09, p < 0.001 
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Table A 19. Between-country pairwise comparisons of the proportion of willing respondents by 
technology. For each technology, the proportions of respondents selecting "rather willing" or "very willing" 
(categories 4–5 of the five-point WTE scale) were summed and compared across country samples. Independent-
samples z-tests were used to compare this proportion across the four country samples for each technology, 
yielding six pairwise comparisons per technology. Differences, standard errors, 95% confidence intervals and z 
statistics are reported for each country pair. Prop. 1 and Prop. 2 refer to the first- and second-named country in 
the Comparison column; a positive difference indicates a higher proportion willing to engage in the first-named 
country. 

Technology Comparison Prop. 
1 

Prop. 
2 

Difference SE 95% CI z p Sig. 

Renewable 
hydrogen 

Austria vs. Netherlands 
0.47 0.54 -0.07 0.03 

[-0.130, -
0.017] 

-
2.56 

0.010 * 

Austria vs. Sweden 
0.47 0.44 0.03 0.03 

[-0.028, 
0.084] 

0.97 0.331 ns 

Austria vs. United Kingdom 
0.47 0.59 -0.12 0.03 

[-0.177, -
0.066] 

-
4.24 

< 
.001 

*** 

Netherlands vs. Sweden 
0.54 0.44 0.10 0.03 

[0.045, 
0.158] 

3.52 < 
.001 

*** 

Netherlands vs. United 
Kingdom 

0.54 0.59 -0.05 0.03 
[-0.103, 
0.008] 

-
1.67 

0.095 ns 

Sweden vs. United Kingdom 
0.44 0.59 -0.15 0.03 

[-0.205, -
0.093] 

-
5.19 

< 
.001 

*** 

CCUS Austria vs. Netherlands 
0.29 0.39 -0.10 0.03 

[-0.151, -
0.045] 

-
3.59 

< 
.001 

*** 

Austria vs. Sweden 
0.29 0.38 -0.09 0.03 

[-0.146, -
0.040] 

-
3.43 

0.001 *** 

Austria vs. United Kingdom 
0.29 0.49 -0.20 0.03 

[-0.254, -
0.147] 

-
7.18 

< 
.001 

*** 

Netherlands vs. Sweden 
0.39 0.38 0.01 0.03 

[-0.050, 
0.060] 

0.16 0.870 ns 

Netherlands vs. United 
Kingdom 

0.39 0.49 -0.10 0.03 
[-0.158, -

0.047] 
-

3.60 
< 

.001 
*** 

Sweden vs. United Kingdom 
0.38 0.49 -0.11 0.03 

[-0.163, -
0.052] 

-
3.77 

< 
.001 

*** 

Advanced 
nuclear 

Austria vs. Netherlands 
0.22 0.43 -0.22 0.03 

[-0.270, -
0.167] 

-
8.11 

< 
.001 

*** 

Austria vs. Sweden 
0.22 0.44 -0.23 0.03 

[-0.280, -
0.177] 

-
8.46 

< 
.001 

*** 

Austria vs. United Kingdom 
0.22 0.48 -0.26 0.03 

[-0.311, -
0.208] 

-
9.53 

< 
.001 

*** 

Netherlands vs. Sweden 
0.43 0.44 -0.01 0.03 

[-0.066, 
0.046] 

-
0.36 

0.722 ns 

Netherlands vs. United 
Kingdom 

0.43 0.48 -0.04 0.03 
[-0.097, 
0.015] 

-
1.44 

0.149 ns 

Sweden vs. United Kingdom 
0.44 0.48 -0.03 0.03 

[-0.087, 
0.025] 

-
1.09 

0.277 ns 

*** p < .001    ** p < .01    * p < .05    ns = not significant.  

 

Table A 20: Average WTE score with each technology across country samples - An average WTE score 
was computed for each respondent by calculating the mean across their responses to renewable hydrogen, 
CCUS, and advanced nuclear (scale: 1 = very unlikely, 5 = very likely). A one-way ANOVA was used to test 
whether average WTE differ across respondents in different country samples and one-way ANOVA was used 
whether average WTE within country samples differ across technologies. 

Mean WTE Scores by Technology and Country 
     

Country Renewable 
Hydrogen - 

Mean 

Renewable 
Hydrogen - 

SD 

CCUS 
- 

Mean 

CCUS - 
SD 

Advanced 
Nuclear - 

Mean 

Advanced 
Nuclear - 

SD 

N One-way 
ANOVA Test 

(within country 
samples) 

Austria (AT) 
3.32 1.12 2.81 1.16 2.42 1.26 609 

F = 89.16, p = 
.000 
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Netherlands 
(NL) 

3.47 1.13 3.05 1.19 3.05 1.28 600 
F = 24.76, p = 

.000 

Sweden (SE) 
3.25 1.10 3.12 1.12 3.16 1.27 602 

F = 1.85, p = 
.158 

United 
Kingdom 
(UK) 

3.59 1.10 3.36 1.15 3.20 1.33 611 
F = 16.82, p = 

.000 

Total 3.41 1.12 3.09 1.17 2.96 1.33 2,422   

One-way 
ANOVA Test 
(between 
country 
samples) 

F = 11.83, p < .001     F = 23.07, p < .001     F = 49.37, p < .001     

 
Table A 21. Within-country pairwise comparisons of mean WTE by technology. Following the within-country 
test reported in Table A20, paired-samples t-tests were used to identify which specific technology pairs differ in 
mean WTE within each country.  

Country Comparison N Mean 
difference 

SE 95% CI t df p Sig. 

AT Renewable hydrogen vs. CCUS 609 
0.51 0.05 

[0.409, 
0.606] 

10.14 608 < 
.001 

*** 

Renewable hydrogen vs. Advanced 
nuclear 

609 
0.90 0.06 

[0.779, 
1.027] 

14.29 608 < 
.001 

*** 

CCUS vs. Advanced nuclear 609 
0.40 0.06 

[0.285, 
0.506] 

7.02 608 < 
.001 

*** 

NL Renewable hydrogen vs. CCUS 600 
0.42 0.05 

[0.330, 
0.513] 

9.04 599 < 
.001 

*** 

Renewable hydrogen vs. Advanced 
nuclear 

600 
0.42 0.05 

[0.322, 
0.525] 

8.17 599 < 
.001 

*** 

CCUS vs. Advanced nuclear 600 
0.00 0.05 

[-0.099, 
0.103] 

0.03 599 .974 ns 

SE Renewable hydrogen vs. CCUS 602 
0.13 0.05 

[0.036, 
0.217] 

2.73 601 .007 ** 

Renewable hydrogen vs. Advanced 
nuclear 

602 
0.09 0.05 

[-0.017, 
0.190] 

1.64 601 .103 ns 

CCUS vs. Advanced nuclear 602 
-0.04 0.05 

[-0.146, 
0.066] 

-0.74 601 .459 ns 

UK Renewable hydrogen vs. CCUS 611 
0.24 0.04 

[0.159, 
0.315] 

5.96 610 < 
.001 

*** 

Renewable hydrogen vs. Advanced 
nuclear 

611 
0.39 0.05 

[0.294, 
0.495] 

7.72 610 < 
.001 

*** 

CCUS vs. Advanced nuclear 611 
0.16 0.05 

[0.061, 
0.254] 

3.20 610 .002 ** 

*** p < .001    ** p < .01    * p < .05    ns = not significant. 
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Annex 11 Engagement preferences 

Table A 22: Engagement Group Distributions Between and Within Country samples. Two-sample 
proportion tests (z-tests) were used to examine whether engagement group distributions (Disengaged, 
Consultative, Co-creative) differ within each country sample, comparing each pair of engagement groups. Chi-
square tests were used to examine whether each engagement group distribution differs across the four country 
samples. 

Country N Disengaged (%) Consultative 
(%) 

Co-
creative 

(%) 

Within-Country Pairwise Tests 

Austria 1,714 
(571×3) 

21.30% 42.10% 36.60% Dis vs Con: z = -12.89, p < .001; Dis 
vs Coc: z = -9.78, p < .001; Con vs 
Coc: z = 3.19, p = .001 

Netherlands 1,749 
(583×3) 

16.90% 48.80% 34.40% Dis vs Con: z = -19.96, p < .001; Dis 
vs Coc: z = -11.80, p < .001; Con vs 
Coc: z = 8.56, p < .001 

Sweden 1,719 
(573×3) 

10.10% 50.8% & 39.20% Dis vs Con: z = -25.68, p < .001; Dis 
vs Coc: z = -19.64, p < .001; Con vs 
Coc: z = 6.73, p < .001 

United Kingdom 1,750 
(583×3) 

12.70% 47.50% 39.70% Dis vs Con: z = -22.22, p < .001; Dis 
vs Coc: z = -17.99, p < .001; Con vs 
Coc: z = 4.59, p < .001 

Between-country 
 

χ²(3) = 92.55, p < 
.001 

χ²(3) = 34.96, p 
< .001 

χ²(3) = 
11.43, p 
= .010 

 

Note: N represents stacked observations across three technologies (renewable hydrogen, CCUS, and advanced 

nuclear). Missing values reflect respondents excluded due to inconsistent response patterns across engagement 

survey items. Percentages represent column percentages within each country sample, averaged across the three 

technologies.: Dis = Disengaged, Con = Consultative, Coc = Co-creative. 

Table A 23: Engagement Group Distributions by Technology and Country. Two sets of chi-square tests 
were conducted: (1) between-country tests examining whether engagement group distributions differ across the 
four country samples for each technology, and (2) within-country tests examining whether engagement group 
distributions differ across the three technologies within each country. 

Engagement 

Group 

Austria n (%) Netherlands n 

(%) 

Sweden n 

(%) 

United 

Kingdom n 

(%) 

Total n 

(%) 

Between-Country 

χ² 

Renewable 

Hydrogen 

      

Disengaged 67 (11.6%) 72 (12.4%) 52 (8.9%) 62 (10.5%) 253 

(10.8%) 

χ²(6) = 6.27, p = 

.394 

Consultative 272 (47.1%) 294 (50.6%) 298 (51.0%) 292 (49.2%) 1,156 

(49.5%) 

Co-creative 238 (41.3%) 215 (37.0%) 234 (40.1%) 239 (40.3%) 926 

(39.7%) 

Total 577 581 584 593 2,335 
 

CCUS 
      

Disengaged 127 (22.2%) 117 (19.9%) 64 (11.3%) 83 (14.3%) 391 

(16.9%) 
χ²(6) = 36.53, p < 

.001 
Consultative 242 (42.3%) 283 (48.1%) 300 (52.8%) 271 (46.6%) 1,096 

(47.4%) 
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Co-creative 203 (35.5%) 188 (32.0%) 204 (35.9%) 227 (39.1%) 822 

(35.6%) 

Total 572 588 568 581 2,309 
 

Advanced 

Nuclear 

      

Disengaged 171 (30.3%) 106 (18.3%) 57 (10.1%) 78 (13.5%) 412 

(17.8%) 

χ²(6) = 92. 5, p < 

.001 

Consultative 207 (36.6%) 276 (47.6%) 275 (48.5%) 269 (46.7%) 1,027 

(44.4%) 

Co-creative 187 (33.1%) 198 (34.1%) 235 (41.5%) 229 (39.8%) 849 

(36.7%) 

Total 565 580 567 576 2,288 
 

Within-Country 

χ² 

χ²(4) = 59.96, 

p < .001 

χ²(4) = 13.56, p 

= .009 

χ²(4) = 5.06, 

p = .282 

χ²(4) = 4.47, p 

= .347 

  

Note: N represents the number of respondents classified into each engagement group for each technology. N 

varies across technologies within each country due to respondents excluded because of inconsistent response 

patterns across engagement items. 
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Annex 12 Format and stage preferences 

Table A 24: Engagement Format and Stage Preferences by Engagement Group — Two-sample z-tests of 
proportions were used to test whether format preferences (public meetings, opinion sharing, workshops, citizens' 
assemblies, social media, site visits, local knowledge-sharing, environmental organisations) and stage 
preferences (early planning, permitting/approval, construction, operation, end-of-life, decommissioning) differed 
between respondents in the Consultative and Co-creative engagement groups, pooling respondents across all 
four country samples, for each technology. Values are the proportion of respondents in each group selecting the 

item. A positive difference indicates a higher proportion in the Consultative group. 

Renewable Hydrogen – Format Preferences by Engagement Group 

Item Consultative % Co-
creative 

% 

Difference N z p Sig. 

Public meetings 43.1% 41.4% 1.7% 2082 0.79 0.430 ns 

Opinion sharing 42.3% 45.5% -3.2% 2082 -1.45 0.148 ns 

Workshops 8.0% 33.2% -25.1% 2082 -14.45 < .001 *** 

Citizens' assemblies 13.3% 41.5% -28.1% 2082 -14.58 < .001 *** 

Social media 35.1% 31.6% 3.5% 2082 1.67 0.095 ns 

Site visits 19.5% 35.4% -16.0% 2082 -8.19 < .001 *** 

Local knowledge-sharing 7.3% 28.0% -20.7% 2082 -12.66 < .001 *** 

Environmental organisations 2.1% 19.4% -17.4% 2082 -13.24 < .001 *** 
        

Renewable Hydrogen – Stage Preferences by Engagement Group 

Item Consultative % Co-
creative 

% 

Difference N z p Sig. 

Early planning 46.7% 50.6% -3.9% 2082 -1.79 0.074 ns 

Permitting/approval 33.5% 47.4% -13.9% 2082 -6.46 < .001 *** 

Construction 15.7% 39.2% -23.5% 2082 -12.10 < .001 *** 

Operation 15.7% 38.8% -23.0% 2082 -11.90 < .001 *** 

End-of-life 16.4% 33.0% -16.6% 2082 -8.84 < .001 *** 

Decommissioning 12.5% 23.0% -10.5% 2082 -6.28 < .001 *** 
        

CCUS – Format Preferences by Engagement Group 
  

Item Consultative % Co-
creative 

% 

Difference N z p Sig. 

Public meetings 43.5% 38.4% 5.1% 1918 2.24 0.025 * 

Opinion sharing 42.4% 49.0% -6.6% 1918 -2.87 0.004 ** 

Workshops 7.4% 35.3% -27.9% 1918 -15.30 < .001 *** 

Citizens' assemblies 14.7% 40.9% -26.2% 1918 -12.95 < .001 *** 

Social media 33.5% 31.1% 2.3% 1918 1.08 0.278 ns 

Site visits 16.3% 32.0% -15.7% 1918 -8.06 < .001 *** 

Local knowledge-sharing 8.5% 28.5% -20.0% 1918 -11.52 < .001 *** 

Environmental organisations 2.9% 16.2% -13.3% 1918 -10.25 < .001 *** 
        

CCUS – Stage Preferences by Engagement Group 
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Item Consultative % Co-
creative 

% 

Difference N z p Sig. 

Early planning 48.3% 48.4% -0.2% 1918 -0.07 0.947 ns 

Permitting/approval 33.9% 47.7% -13.8% 1918 -6.13 < .001 *** 

Construction 15.6% 34.4% -18.8% 1918 -9.60 < .001 *** 

Operation 13.5% 37.1% -23.6% 1918 -12.04 < .001 *** 

End-of-life 13.8% 35.5% -21.7% 1918 -11.18 < .001 *** 

Decommissioning 11.4% 23.1% -11.7% 1918 -6.85 < .001 *** 
        

Advanced Nuclear – Format Preferences by Engagement Group 
 

Item Consultative % Co-
creative 

% 

Difference N z p Sig. 

Public meetings 46.6% 41.8% 4.8% 1876 2.09 0.036 * 

Opinion sharing 44.6% 52.3% -7.7% 1876 -3.32 0.001 ** 

Workshops 8.2% 30.4% -22.2% 1876 -12.40 < .001 *** 

Citizens' assemblies 18.2% 39.5% -21.2% 1876 -10.22 < .001 *** 

Social media 31.8% 32.4% -0.6% 1876 -0.25 0.799 ns 

Site visits 17.3% 34.7% -17.4% 1876 -8.65 < .001 *** 

Local knowledge-sharing 9.2% 29.2% -20.1% 1876 -11.20 < .001 *** 

Environmental organisations 3.2% 18.1% -14.9% 1876 -10.74 < .001 *** 
        

Advanced Nuclear – Stage Preferences by Engagement Group 
 

Item Consultative % Co-
creative 

% 

Difference N z p Sig. 

Early planning 49.2% 52.2% -3.0% 1876 -1.30 0.195 ns 

Permitting/approval 34.9% 49.2% -14.4% 1876 -6.29 < .001 *** 

Construction 18.5% 34.4% -15.9% 1876 -7.84 < .001 *** 

Operation 16.0% 34.6% -18.7% 1876 -9.36 < .001 *** 

End-of-life 14.7% 34.6% -19.9% 1876 -10.10 < .001 *** 

Decommissioning 12.6% 24.0% -11.5% 1876 -6.47 < .001 *** 

*** p < .001    ** p < .01    * p < .05    ns = not significant 

Table A 25: Format and Stage Preferences Across Technologies — Two-sample z-tests of proportions were 
used to test whether format and stage preferences differed between technologies (Renewable Hydrogen, CCUS, 
Advanced Nuclear), compared pairwise, among engaged respondents (Consultative and Co-creative groups 
combined). Proportions reflect the share of engaged respondents (Consultative or Co-creative group) selecting 
each format or stage for that technology. A positive difference indicates a higher proportion for the first-named 
technology. 

Format preferences 
      

Item Comparison Prop. 
1 

Prop. 
2 

Difference SE z p Sig. 

Public meetings Hydrogen vs. CCUS 0.40 0.36 0.04 0.01 2.45 0.015 * 

Hydrogen vs. Nuclear 0.40 0.39 0.01 0.02 0.73 0.466 ns 

CCUS vs. Nuclear 0.36 0.39 -0.03 0.01 -1.72 0.086 ns 

Opinion sharing Hydrogen vs. CCUS 0.41 0.39 0.02 0.02 1.36 0.173 ns 
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Hydrogen vs. Nuclear 0.41 0.41 0.00 0.02 -0.12 0.904 ns 

CCUS vs. Nuclear 0.39 0.41 -0.02 0.02 -1.48 0.138 ns 

Workshops Hydrogen vs. CCUS 0.18 0.16 0.01 0.01 1.14 0.253 ns 

Hydrogen vs. Nuclear 0.18 0.15 0.03 0.01 2.24 0.025 * 

CCUS vs. Nuclear 0.16 0.15 0.01 0.01 1.10 0.272 ns 

Citizens' assemblies Hydrogen vs. CCUS 0.24 0.23 0.01 0.01 1.13 0.260 ns 

Hydrogen vs. Nuclear 0.24 0.24 0.00 0.01 0.28 0.780 ns 

CCUS vs. Nuclear 0.23 0.24 -0.01 0.01 -0.85 0.397 ns 

Social media Hydrogen vs. CCUS 0.31 0.28 0.03 0.01 2.34 0.019 * 

Hydrogen vs. Nuclear 0.31 0.27 0.04 0.01 3.14 0.002 ** 

CCUS vs. Nuclear 0.28 0.27 0.01 0.01 0.80 0.425 ns 

Site visits Hydrogen vs. CCUS 0.25 0.20 0.05 0.01 3.81 < .001 *** 

Hydrogen vs. Nuclear 0.25 0.21 0.03 0.01 2.61 0.009 ** 

CCUS vs. Nuclear 0.20 0.21 -0.02 0.01 -1.21 0.227 ns 

Local knowledge-sharing Hydrogen vs. CCUS 0.15 0.15 0.01 0.01 0.71 0.479 ns 

Hydrogen vs. Nuclear 0.15 0.15 0.00 0.01 -0.04 0.967 ns 

CCUS vs. Nuclear 0.15 0.15 -0.01 0.01 -0.75 0.454 ns 

Environmental 
organisations 

Hydrogen vs. CCUS 0.09 0.08 0.02 0.01 1.88 0.060 ns 

Hydrogen vs. Nuclear 0.09 0.08 0.01 0.01 0.84 0.400 ns 

CCUS vs. Nuclear 0.08 0.08 -0.01 0.01 -1.04 0.297 ns 
         

Stage preferences 
      

Item Comparison Prop. 
1 

Prop. 
2 

Difference SE z p Sig. 

Early planning Hydrogen vs. CCUS 0.46 0.42 0.03 0.02 2.33 0.020 * 

Hydrogen vs. Nuclear 0.46 0.43 0.02 0.02 1.58 0.113 ns 

CCUS vs. Nuclear 0.42 0.43 -0.01 0.02 -0.75 0.453 ns 

Permitting/approval Hydrogen vs. CCUS 0.37 0.35 0.02 0.01 1.55 0.122 ns 

Hydrogen vs. Nuclear 0.37 0.35 0.02 0.01 1.17 0.240 ns 

CCUS vs. Nuclear 0.35 0.35 -0.01 0.01 -0.37 0.709 ns 

Construction Hydrogen vs. CCUS 0.25 0.20 0.04 0.01 3.31 0.001 *** 

Hydrogen vs. Nuclear 0.25 0.22 0.03 0.01 2.22 0.026 * 

CCUS vs. Nuclear 0.20 0.22 -0.01 0.01 -1.09 0.274 ns 

Operation Hydrogen vs. CCUS 0.24 0.20 0.04 0.01 3.14 0.002 ** 

Hydrogen vs. Nuclear 0.24 0.21 0.04 0.01 2.81 0.005 ** 

CCUS vs. Nuclear 0.20 0.21 0.00 0.01 -0.33 0.741 ns 

End-of-life Hydrogen vs. CCUS 0.22 0.20 0.02 0.01 1.89 0.059 ns 

Hydrogen vs. Nuclear 0.22 0.20 0.02 0.01 1.97 0.049 * 

CCUS vs. Nuclear 0.20 0.20 0.00 0.01 0.07 0.941 ns 

Decommissioning Hydrogen vs. CCUS 0.16 0.15 0.02 0.01 1.68 0.093 ns 

Hydrogen vs. Nuclear 0.16 0.15 0.01 0.01 1.06 0.291 ns 

CCUS vs. Nuclear 0.15 0.15 -0.01 0.01 -0.62 0.532 ns 

*** p < .001    ** p < .01    * p < .05    ns = not significant.  
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Annex 13 Regression models 

Table A 26: Ordered Logistic Regression Model Coefficients—Factors Associated with WTE with 
Renewable Hydrogen. (Scale: 1 = very unwilling to 5 = very willing) 

Variable Austria Netherlands Sweden United Kingdom 

WTE – Renewable hydrogen          
        

No, never heard 0 (.) 0 (.) 0 (.) 0 (.) 

Heard a little / some 0.353  
(0.212) 

0.273  
(0.241) 

0.344 
 (0.197) 

0.0393 
 (0.21) 

Yes, heard 0.735  
(0.386) 

1.153**  
(0.391) 

0.439 
 (0.359) 

0.314  
(0.31)  

        

Feeling toward renewable hydrogen 0.852***  
(0.141) 

0.951*** 
 (0.149) 

0.570***  
(0.163) 

0.621***  
(0.151)  

        

Hydrogen acceptability index 0.478***  
(0.132) 

0.835***  
(0.176) 

0.618** 
 (0.197) 

1.158*** 
 (0.206)  

        

Concern: uncertainty -0.426 
 (0.22) 

0.501* 
 (0.229) 

-0.450* 
 (0.201) 

0.188 
 (0.241) 

Concern: biodiversity -0.281 
 (0.226) 

-0.585* 
 (0.268) 

0.478* 
 (0.225) 

0.0169  
(0.203)  

        

Willingness to take risks 0.193*  
(0.0858) 

-0.0121 
 (0.118) 

0.0845  
(0.0983) 

0.039 
 (0.0936)  

        

Information exposure: NGO 0.396 
 (0.217) 

-0.549* 
 (0.259) 

0.178  
(0.206) 

0.266 
 (0.229)  

        

Energy justice index 0.545* 
 (0.262) 

0.822**  
(0.295) 

0.509* 
 (0.239) 

0.952*** 
 (0.26)  

        

Energy civic participation    0.315** 
 (0.113) 

    

Energy citizenship index 0.227 
 (0.117) 

  0.440***  
(0.129) 

0.267* 
 (0.119)  

        

Ability to pay energy bills -0.0674 
 (0.0881) 

-0.204*  
(0.0966) 

0.0491 
 (0.0846) 

0.000118  
(0.0804) 

Observations 543 532 567 579 

Note. Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001. 

Table A 27: Ordered Logistic Regression Model Coefficients—Factors Associated with WTE with CCUS 
(Scale: 1 = very unwilling to 5 = very willing) 

Variable Austria Netherlands Sweden United Kingdom 

WTE – CCUS         
 

        

No, never heard 0 (.) 0 (.) 0 (.) 0 (.) 

Heard a little / some 0.36  
(0.194) 

0.124 
 (0.225) 

0.13 
 (0.191) 

-0.127  
(0.2) 

Yes, heard -0.105  
(0.5) 

1.086*  
(0.536) 

1.391***  
(0.349) 

0.129 
 (0.329)  

        

Feeling toward CCUS 1.031*** 
 (0.153) 

0.683*** 
 (0.159) 

0.720*** 
 (0.153) 

0.617*** 
 (0.147)  

        

CCUS acceptability index 0.562*** 
 (0.152) 

1.048***  
(0.181) 

0.623*** 
 (0.162) 

1.318*** 
 (0.191)  
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Info exposure: government 0.145 
 (0.191) 

0.234 
 (0.195) 

-0.105 
 (0.165) 

0.457** 
 (0.173) 

Info exposure : research -0.0543  
(0.208) 

0.277 
 (0.216) 

0.521** 
 (0.186) 

0.22 
 (0.182) 

Info exposure : industry -0.0748  
(0.208) 

0.567* 
 (0.24) 

0.00841  
(0.203) 

0.186  
(0.192)  

        

Energy justice index -0.183  
(0.23) 

0.163 
 (0.309) 

0.548*  
(0.238) 

0.0714 
 (0.237)  

        

Energy civic participation    0.469*** 
 (0.112) 

    

Energy citizenship index 0.415*** 
 (0.114) 

  0.422*** 
 (0.122) 

0.112 
(0.116) 

Observations 543 532 567 579 

Note. Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001. 

Table A 28: Ordered Logistic Regression Model Coefficients—Factors Associated with WTE with 
advanced nuclear (Scale: 1 = very unwilling to 5 = very willing) 

Variable Austria Netherlands Sweden United Kingdom 

WTE – advanced nuclear         
 

        

Feeling toward advanced nuclear 0.665*** 
(0.128) 

0.600*** 
(0.151) 

0.702*** 
 (0.13) 

0.594*** (0.124) 

 
        

advanced nuclear acceptability index 0.930*** 
(0.152) 

1.055*** 
(0.177) 

0.524*** 
(0.121) 

0.624*** (0.143) 

 
        

Institutional trust index 0.279 
 (0.162) 

0.454* 
 (0.224) 

-0.0352 
 (0.166) 

0.111  
(0.167)  

        

framing benefit sensitivity -0.00851 
(0.115) 

0.324*  
(0.14) 

0.0737 
 (0.112) 

-0.198  
(0.13) 

framing risk sensitivity 0.122  
(0.132) 

-0.0842 
 (0.12) 

0.00692 (0.104) -0.281*  
(0.129)  

        

Info channel: news -0.0962 
 (0.183) 

0.0656 
 (0.202) 

0.408* 
 (0.18) 

0.0232 
 (0.175)  

        

Energy justice index 0.0333 
 (0.227) 

-0.143  
(0.297) 

0.405 
 (0.216) 

0.686**  
(0.242)  

        

Optimal energy consumption 0.000158 
(0.139) 

0.0114  
(0.159) 

-0.0709 
(0.0986) 

-0.336* 
 (0.141)  

        

18–24 0 (.) 0 (.) 0 (.) 0 (.) 

25–44 0.111  
(0.316) 

-0.619 
 (0.367) 

0.053 
 (0.293) 

0.569 
 (0.347) 

45–64 -0.254 
 (0.329) 

-0.248 
 (0.408) 

0.161 
 (0.304) 

0.841* 
 (0.371) 

65+ -0.43 
 (0.502) 

-0.0988 
 (0.701) 

0.464 
 (0.439) 

0.856  
(0.499) 

Observations 543 532 567 579 

Note. Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001. 


