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public perceptions of 
underground technologies



The perception spillover hypothesis

• Energy systems are interconnected – policy decisions in one arena often 
impact other technologies and sectors (Cox et al. 2019)

• People draw on knowledge of familiar risks when forming opinions about an 
unknown risk (Visschers et al 2007; Kahneman & Tversky 1972)

• Hypothesis = the fracking controversy impacted public perceptions of other 
energy technologies

• Spontaneous spillover: the person/group makes an association between the novel technology 
and the controversial one without being prompted

• Prompted spillover: after the controversial technology is mentioned, person/group makes an 
association with the novel technology, based on pre-existing opinions

• Primed spillover: person/group makes an association between the novel technology and fracking 
when detailed information on fracking is provided

• We tested this in a nationally-representative UK survey and two focus groups, 
comparing two technologies – one ‘similar’, one ‘dissimilar’



Key findings

• 87% of respondents ‘opposed’ to fracking. In focus groups, fracking mentioned spontaneously 
within the first couple of minutes. 

• Attitude to fracking = most significant predictor of attitudes toward deep geothermal

• Spillover seems to mainly influence opinions of technologies with similar methods (i.e., drilling, 
pumping underground)

• In the survey, 14.5% felt more positive about Green Hydrogen after being prompted to consider 
fracking, due to its dissimilarity
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Fig. 1: Percentage of respondents for whom fracking had influenced their opinion of 
deep geothermal or green hydrogen (n=803)

“Something makes me feel a little bit 
uneasy about digging in… it's the whole 
fracking thing coming up again, there’s 
something that makes me feel like that 

can't really be undone” 

Westlake, John & Cox (2023) Perception spillover 
from fracking onto public perceptions of novel 
energy technologies. Nature Energy



Key findings

• The strongest concerns were around storage underground (BECCS and DACCS)

• Loss of trust in the actors involved, and lack of trust in expert assurances of the safety and 
efficacy of carbon removal

• In 2015, a breach of trust in Lancashire negatively impacted people’s perceptions of CCS 
(Gough et al 2018)

• In Lancashire, issues with fracking licenses had a big impact on discussions. But in Teesside, 
they focused mainly on economic benefits of CCS and were proud of their industrial past.

• Since then, survey work shows that opposition to fracking became a UK-wide phenomenon 
(Evensen et al 2019; Westlake et al 2023)

• Many studies find lots of ‘conditional acceptance’ of CCS and of other novel energy 

technologies; even in the face of strong spillover effects

“If they started digging around here and 
there was one story [in the media], I 

don't know, tremors - that would be the 
end of the project really, like we saw in 

Lancashire”
• Previous small-sample deliberative work found that 

perceptions of carbon removal were connected to concerns 

about fracking (Cox et al 2021)

Cox, Spence & Pidgeon (2021) “But they told us it was safe!” Risk Analysis
Gough, Cunningham & Mander (2018) Understanding key elements in 

establishing a social license for CCS. Int. Journal of GHG Control



Spontaneous & prompted spillover

• In the deep geothermal focus groups, fracking was mentioned within the first 
couple of minutes

• Comparisons with fracking generally linked to similarities in the techniques 
used, e.g. drilling and pumping water underground

• Fracking used as an example of unpredictable risks with the deep 
underground

• Underground seen as unknowable, containing intrinsic threat (Partridge et al 2017)

“The one thing that I was not aware 
of is the fact that fluid is actually 

pumped into the ground in the same 
way as for fracking. That bothers me 

now slightly” 

“It sounds a little bit like fracking, which 
does seem to have that potential to cause 
earth tremors, which isn’t something that I 

would want going on near my property”



• We find evidence that fracking has had a lasting impact on public perceptions of other 

energy technologies in the UK

• Spillover seems to mainly influence opinions of technologies with similar methods (i.e., 

drilling, pumping underground)

• Perception spillover is multi-faceted and arises in different ways, depending on the 

individual or group and their means of seeking & receiving information

• Evidence of latent associations = attempting to ignore or downplay similarities may 

backfire

• Despite spillover, we find lots of conditional acceptance of novel energy technologies. 

Understanding the necessary conditions might be more fruitful than trying to downplay 

similarities

• Such conditions might be fairly stringent, and in many cases directly related to the 

conditions which fracking was perceived to have failed to meet. 

Conclusions



Recommendations

1. Take the lessons from the fracking controversy seriously

̶ Procedural justice (including people in decision processes on issues that affect them)

̶ Place-technology fit (using the right technology in the right place, paying attention to social and landscape
context)

̶ Distributional aspects (aiming for a fair distribution of risks and benefits. Note that community benefit
payments are often not sufficient, and in the case of fracking were widely perceived as bribes)

2. Get the conditions right

̶ The perception of shifting away from fossil fuels. In our study, this was a key issue which differentiated
deep geothermal (conditionally accepted) from fracking (widely disliked)

̶ Transparency of decision-making

̶ Solid mechanisms for public participation

̶ Well-understood and well-regulated monitoring and control systems

3. Commit to coherent policy narratives: Rather than trying to ‘communicate around’ perception
spillover, better to openly acknowledge and attempt to move past it, e.g. by supporting climate policy
narratives which commit to the phase out of fossil fuels; avoid perceptions that CCS is a ‘non-transition’.

Cox & Westlake (2023) UKUH policy brief. Available at www.ukuh.org → Research Briefings

http://www.ukuh.org/
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Any questions?



@UKERCHQ

Conditions



Prompted spillover

• Much more prompted spillover than spontaneous (latent associations revealed) 
– nearly half the survey sample!

• Comparisons with fracking generally linked to similarities in the techniques used, 
e.g. drilling and pumping water underground

• Fracking used as an example of unpredictable risks with the deep underground

• ‘Shallow’ geothermal (e.g. Iceland) perceived much more positively

• 14.5% felt more positive about hydrogen after prompted to consider fracking, 
due to its dissimilarity

“If they started digging around here 
and there was one story [in the media], 
I don't know, tremors - that would be 
the end of the project really, like we 

saw in Lancashire”

“Something makes me feel a little bit 
uneasy about digging in… it's the 
whole fracking thing coming up 

again, there’s something that makes 
me feel like that can't really be 

undone” 



Methods

• Nationally-representative survey (n=927) in the UK, plus two online focus 
groups in South Wales

• Two technologies to test the hypothesis – one ‘similar’, one ‘dissimilar’

• Deep Geothermal (‘Enhanced Geothermal Systems’) chosen for its 
underground drilling / pumping component

Not to scale **Deep geothermal energy• DG has many similarities to CCS –
drilling underground

• For comparison: ‘green’ hydrogen, 
made using electricity from 
renewables for electrolysis



Primed spillover

• Fracking very disliked: “It’s nasty,                                                                    
it’s horrible, it should be banned”

• Debate about renewable energies became                                                
more complex and ambivalent:
• Is it worth pursuing a broad portfolio, despite the risks?

• Can geothermal be managed responsibly to predict and control risks?

• Conditional support for geothermal, despite strong spillover effects

• Paired samples t-tests: people significantly more negative about deep 
geothermal after reading the fracking vignette

• Hierarchical regression analysis: addition of ‘fracking opinion’ variable improved 
the prediction of opinions on deep geothermal, over and above gender, education 
level, political affiliation, and environmental identity 

“It's only now that I've deeply thought 
about it, whatever the energy source 
we choose there's still going to be an 
impact and all we can really do is... is 

mitigate”

“Just because something is renewable 
doesn’t mean it’s the best option…”



Comparing different types of spillover
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• Our hypothesis = the fracking controversy has had an impact on public perceptions of other 

energy technologies

• We test this against enhanced geothermal systems (similar) and green hydrogen (dissimilar)

• Perception spillover arises in different ways, depending on the individual or group and their 

means of seeking & receiving information: spontaneous, prompted, and primed forms

Perception spillover
Impacts of fracking on public perceptions of other technologies

Emily Cox, Steve Westlake, Conor John (Cardiff University)
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“Something makes me feel a little bit 
uneasy about digging in… it's the whole 
fracking thing coming up again, there’s 
something that makes me feel like that 

can't really be undone” 

Fig. 1: Percentage of respondents for whom fracking 
had influenced their opinion of deep geothermal or 
green hydrogen (n=803)
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