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Relevance of the work

The climate imperative and policy momentum

Transforming energy systems is central to keeping global warming well 
below 2°C (IPCC, 2023). To reach these targets, national energy and 
climate plans are setting concrete deployment targets and mobilising public 
investment.

Emerging energy technologies

There is a growing line of hydrogen &  Carbon Capture Usage and Storage 
(CCUS) projects across the EU, the United Kingdom (UK), and worldwide. 

However, unlike established technologies, future deployment remains 
uncertain and contested. They introduce unfamiliar risks, reshape 
landscapes and raise equity questions (Who benefits? Who bears the 
burdens?).

We have the opportunity 
to be the first generation 
that leaves the 
environment in a better 
state than we found it. The 
first generation in human 
history to achieve 
sustainability.

Hannah Ritchie, Environmental 
Scientist and Data Researcher



Research gap

Many researchers explored public acceptance. However, most literature remains constrained to analyses 

of trust and risk perceptions. 

Few studies have explored whether and how citizens wish to engage. This gap is even more evident for 

emerging energy technologies: hydrogen, CCUS and advanced nuclear remain largely underexplored in 

public engagement and acceptance literature.



The research aim & questions

This study explores public engagement regarding hydrogen, CCUS and advanced nuclear, 

conceptualised as emerging energy technologies. 

This study addresses that need. It asks: 

• Which factors distinguish citizens who are more willing to engage with emerging energy 

technologies?

• How do citizens prefer to engage?

It focuses on four countries: Austria (AT), The Netherlands (NL), Sweden (SE), and the UK, which are 

participating countries in the Users TCP Task on Public Engagement in Energy Infrastructure, and show 

diverse energy contexts and policy strategies for the deployment of emerging technologies.



Methodology

Country Number

Austria 609

Netherlands 600

Sweden 602

United Kingdom 611

Total 2,422

• Representative web-based survey

• The questionnaire drew on items adapted from social science 

surveys, refined through iterative co-design with Task partners and 

technology experts. It captured a range of variables, including 

technology perceptions and behavioural factors, energy justice 

concerns, spatial imaginaries, energy citizenship, and socio-

demographics. 

• The main outcome variable, Willingness to Engage (WTE), was 

measured on a 5-point Likert scale for each country sample and 

technology. Analysis combined descriptive cross-country comparisons 

and regression models estimating the factors associated with WTE, 

run separately for each country and technology.

Survey respondents across 

countries



Results – WTE can vary both by country and by technology 
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Respondents in Austria & UK prefer:
Renewable hydrogen → CCUS → Advanced nuclear

Respondents in the Netherlands prefer:
Renewable hydrogen → CCUS = Advanced nuclear

(Renewable hydrogen is clearly preferred; CCUS and advanced nuclear are similarly, and less, preferred.)

Respondents in Sweden prefer:
Renewable hydrogen > CCUS; Advanced nuclear = Renewable hydrogen; Advanced nuclear = CCUS

(Renewable hydrogen is slightly preferred to CCUS. Advanced nuclear scores between the two, close enough to both that neither difference is statistically significant.)

Note: Within each country sample, paired-samples t-tests compared mean WTE scores across technologies. Arrows and symbols above indicate which technology pairs differ significantly.

Note: Overall, the distribution of WTE with renewable hydrogen (across the 5 response categories) varies 

significantly by country sample (main effect of country, chi-square test). Pairwise comparisons (z-tests) — based 

on the proportion willing + very willing— show no significant difference between Austria and Sweden, or between 

the Netherlands and UK.

Note: Overall, the distribution of WTE with CCUS (across the 5 response categories) varies significantly by 

country sample (main effect of country, chi-square test). Pairwise comparisons (z-tests) — based on the 

proportion willing + very willing— show no significant difference between the Netherlands and Sweden.

Note: Overall, the distribution of WTE with advanced nuclear (across the 5 response categories) varies 

significantly by country sample (main effect of country, chi-square test). Pairwise comparisons (z-tests) — 

based on the proportion willing + very willing— show no significant differences between the Netherlands 

and Sweden, the Netherlands and UK, or Sweden and UK.
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Results – What distinguishes respondents with higher WTE

Country Renewable Hydrogen CCUS Advanced Nuclear

Shared 

factors 

across all 

countries

• 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 

countries)

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



Results – Engagement preferences

Engagement preferences for engagement in emerging energy infrastructure development vary both by 

technology type and by country sample. 

We classified respondents from Austria, the Netherlands, Sweden, and the UK into three engagement 

preference groups: 

• Disengaged: no interest in any form of engagement.

• Consultative: preference for information-sharing or consultation roles.

• Co-creative: preference for active involvement in co-design, monitoring, or decision-making.



Results – Engagement preferences

Across all four countries and all three 

technologies, consultative 

engagement is the most preferred 

form of participation on average, 

followed by co-creative engagement, 

with disengagement (no interest to 

engage) being the least preferred. 
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Results – Engagement preferences for renewable hydrogen

Respondents were asked about their preferences for different engagement formats. The figure shows how 

these format preferences differ between Consultative and Co-creative respondents, averaging across all four 

country samples.

For renewable hydrogen:

• Co-creative prefer: Citizens' assemblies → Site visits → Workshops → Local knowledge-sharing → Environmental 

organisations
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Note: Format preferences differ significantly between the Consultative and Co-creative engagement groups (z-tests), except for public meetings, opinion sharing, and social media, marked n.s. in the figure.



Results – Engagement preferences for CCUS

For CCUS:

• Co-creative prefer : Opinion sharing → Citizens' assemblies → Workshops → Site visits → Local 

knowledge-sharing → Environmental organisations

• Consultative prefer: Public meetings
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Note: Format preferences differ significantly between the Consultative and Co-creative engagement groups (z-tests), except for social media, marked n.s. in the figure.



Results – Engagement preferences for advanced nuclear

For Advanced Nuclear:

• Co-creative prefer : Opinion sharing → Citizens' assemblies → Site visits → Workshops → Local 

knowledge-sharing → Environmental organisations

• Consultative prefer: Public meetings
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Synthesis: three-layered engagement model



Policy implications

1. Design engagement strategies around factors distinguishing those with higher WTE: WTE varies 

across country samples and technologies, and the factors distinguishing those more willing to engage are 

only partly shared. A single, uniform engagement framework — applied identically to hydrogen, CCUS, 

and nuclear, or across all four countries — risks missing the specific concerns, motivations, and 

information sources that are linked with engagement propensity in each country.

2. Offer multiple engagement pathways rather than a single format: Respondents across country 

samples express three distinct engagement preferences: preference for consultation is the most common, 

no interest in participation is least common; co-creation preference is intermediate. Running two parallel 

engagement tracks may better reflect this diversity.

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 sample and technology.



4. Treat technology concerns as entry points for engagement, not just as barriers: Concerns about 

specific impacts are not uniformly associated with lower WTE. Understanding and addressing concerns 

associated with each technology can be a starting point for the engagement process.

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 is associated with higher WTE for renewable 

hydrogen across all four countries, for CCUS in Sweden, and for advanced nuclear in the UK. This suggests 

that engagement processes treating fairness aspects of project development as an open, substantive 

question are more likely to reach those for whom these concerns are salient.

6. Build energy civic capital to widen who can engage: Prior involvement in collective or civic energy 

initiatives is associated with higher WTE in several country samples and technologies. This suggests 

engagement propensity is higher among already-active citizens in the energy transition rather than being 

evenly distributed, and that existing civic and collective energy structures are one route through which people 

encounter these technologies and can form a view about them.

Policy implications



To conclude

Respondents across the four country samples are willing to engage with emerging energy 

infrastructure, but not uniformly, not on the same terms, and not through the same channels.

Willingness to engage is structured by three layers: 

1. a technology gradient, with renewable hydrogen attracting more openness than CCUS or advanced nuclear; 

2. a country-specific layer, with some factors recurring within each country sample across technologies; 

3. and engagement mode, where consultation is the dominant preference everywhere.

Holding concerns about a technology is associated with higher, not lower, willingness to engage. 

Whether a technology attaches to an established national debate matters for engagement design: an 

engagement approach designed for one technology will thus not necessarily work for that technology 

elsewhere.

What distinguishes more willing respondents represents a set of entry points for engagement: what 

people already know, where they turn for information, what experience with energy they bring, and what 

concerns them. These should be treated as the purpose of engagement, not as a means to acceptance. 

Rather than a single model of participation, the evidence supports approaches that build on these as their 

starting point.



Dr Nives Della Valle at nives@ieecp.org 

For further information, please contact

Visit the Task website: 

https://userstcp.org/public-engagement-

for-energy-infrastructure-task/

Please read and cite the full report: 

Della Valle, Nives, Perotti, Amaryllis, Süsser, Diana (2026), 

Engagement preferences for renewable hydrogen, CCUS, and 

advanced nuclear technologies: Insights from a cross-country 

online survey, Deliverable 4. Public Engagement for Energy 

Infrastructure Task. UsersTCP by IEA. 

https://doi.org/10.47568/8XR158

mailto:diana@ieecp.org
mailto:diana@ieecp.org
mailto:diana@ieecp.org
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://userstcp.org/public-engagement-for-energy-infrastructure-task/
https://doi.org/10.47568/8XR158

	Default Section
	Slide 1: Engagement preferences for renewable hydrogen, CCUS, and advanced nuclear technologies: Insights from a cross-country online survey
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17


