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Overview 
• Citizens across five North Sea countries (Denmark, Germany, the Netherlands, 

Norway, the UK; N = 9,750) consistently rate cross-border electricity and CCS in-
frastructure projects more negatively than identical domestic projects, a robust 
"trade penalty". 

• The direction of opposition depends on the good being traded: for electricity, ex-
porting attracts the strongest resistance; for CO₂ storage, it is importing. Electric-
ity is perceived as a valuable national resource, CO₂ as foreign waste.  

• The trade penalty is not driven by fears of import dependence: respondents who 
value energy independence object most strongly to electricity exports, not imports. 
The underlying concern is national control over resources, not supply security.  

• Neither climate concern nor general support for international cooperation over-
rides the preference for domestic solutions. Citizens who see decarbonization as a 
national responsibility (88 percent of respondents) show the strongest trade pen-
alty.  

• Expectations of concrete economic benefits, such as jobs or lower energy prices, 
improve acceptance of cross-border projects. This points to a communication 
lever that climate framing alone does not offer.  

• Policymakers should foreground domestic benefits, make the costs of purely na-
tional solutions visible, establish transparent rules for sharing costs and benefits 
across countries, and calibrate communication to each technology.  
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Background 
For energy-intensive sectors, decarbonization is no longer only a climate policy ob-
jective but a question of competitiveness: firms that cannot abate their emissions cost-
effectively will lose ground against international competitors. Two levers are central 
to keeping European industry competitive under a rising carbon price: the electrifica-
tion of industrial processes based on abundant renewable electricity, and carbon cap-
ture and storage (CCS) for emissions that cannot be avoided. Both levers are most ef-
fective as European projects. The EU Net-Zero Industry Act (NZIA) calls for linking 
renewable energy production hotspots with high-demand areas across Member States 
and neighboring countries1,2. Norway is a potential provider of hydropower-based in-
termittent storage for balancing the fluctuating availability of other renewables, and 
the UK plans a substantial expansion of capacity to connect it to the continental grid3. 
The NZIA also envisions an integrated infrastructure for carbon capture and storage 
(CCS): CO2 captured at industrial sites would be transported and stored in geological 
formations under the North Sea4.  

Proponents point to system-level benefits: lower backup capacity requirements, more 
efficient use of fluctuating renewables, a higher level of energy security, earlier up-
scaling of CO2 storage and lower infrastructure investment needs. Yet, technical and 
economic optimality does not guarantee political feasibility. Research on the politici-
zation of globalization shows that citizens and parties increasingly contest cross-bor-
der authority and resource flows, a dynamic described in the energy domain as re-
source nationalism5,6,7. Whether and why citizens support or oppose cross-border de-
carbonization infrastructure has, however, been little studied.  

This policy brief addresses that gap, drawing on a large-scale survey experiment 
across five North Sea countries to assess how public support for electricity grid ex-
pansion and CCS infrastructure varies depending on the direction of cross-border 
trade. It identifies the attitudes and beliefs that drive these reactions and draws out im-
plications for how policymakers communicate and govern cross-border decarboniza-
tion projects.  
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Study Design 
This brief draws on a survey experiment fielded in January and February 2023 in Den-
mark, Germany, the Netherlands, Norway and the UK (N = 9,750). These are the five 
countries most directly involved in North Sea electricity grid and CO2 infrastructure 
plans. Respondents were randomly assigned to one of five scenarios on either elec-
tricity grid expansion or CCS infrastructure. The treatment conditions are the follow- 
ing:  

1. Not specified: The country where the electricity/CO2 is produced/captured and 
the country where the electricity/ CO2 is used/stored are not specified.  

2. Domestic: The electricity/ CO2 is both produced/captured and used/stored do-
mestically in respondent’s country.  

3. Import: The electricity/ CO2 is imported from other European countries and 
used/stored domestically respondent’s country.  

4. Export: The electricity/ CO2 is produced/captured domestically in respondent’s 
country and exported to other European countries for use/storage.  

5. Abroad: The electricity/ CO2 is produced/captured abroad in other European 
countries and used/stored abroad in another European country.  

All treatments linked the project explicitly to climate change mitigation and included 
a cost element. Respondents rated the project on a four-point scale from very negative 
to very positive. Post-experiment items measured attitudes toward costs, economic 
opportunities, and environmental risks related to CCS and renewable energy expan-
sion, respectively. Furthermore, we measured attitudes toward energy independence, 
international cooperation, national responsibility for decarbonization, and climate 
change worry. These were averaged into seven indices.  
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What opinion would you have on such a project?  

Percentage share of categories "somewhat positive" + "very positive"  

Panel A: CCS  

  

 

Panel B: Electricity  

 
 
Figure 1: Share of respondents rating each project “somewhat positive” or “very positive” for CCS (Panel 
A) and electricity (Panel B) by treatment. N = 8,572 across five North Sea countries, excluding “don’t 
know”/”no opinion” responses. Colour shading is relative to the distribution in the countries.  
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Findings: Electricity Grid Infrastructure 

 A strong trade penalty 

Support for electricity infrastructure is high across all five countries, with positive 
evaluations approaching 90 percent in Germany, the Netherlands, Denmark and the 
UK. Norway is a notable exception: at 69 percent overall, Norwegians are considera-
bly less enthusiastic about electricity grid expansion than their neighbours. Across all 
countries, domestic projects attract the strongest support, approaching up to 100 per-
cent positive responses. Exporting electricity to other countries is rated more nega-
tively everywhere, with positive responses ranging from 39 percent in Norway to 86 
percent in Denmark, importing electricity is rated almost as negatively. The not-spec-
ified baseline ranges close to the domestic condition in most countries, confirming 
that the trade penalty is primarily triggered by explicit cross-border framing rather 
than by the domestic framing itself. Furthermore, it implies that when not specified 
people think in terms of national projects. 
 
Export is the most unpopular scenario. Respondents appear to view sending domes-
tically generated electricity abroad as giving away a national resource. This asym-
metry in the penalty for export and import is important for political communication. 
Narratives or project descriptions that foreground the export dimension of grid inte-
gration are likely to attract the strongest public opposition.  

What drives the electricity trade penalty? 

For analysing the drivers of the trade penalty, we aggregate the countries and com-
pare groups with low and high levels for the perceptions of the infrastructures and 
more general attitudes. Thus, we can identify mechanisms that can be found in all 
countries. None of the seven attitudinal indices looked at fully explain the trade pen-
alty, but several shape how it manifests: 
 

1. Cost concerns amplify opposition to export: respondents worried about elec-
tricity prices or the costs of infrastructure investments rate the export treatment 
significantly more negatively than all others, including import. Those with low 
level of concern about costs do not differentiate between these two treatments.   

2. Expectations of economic opportunities reduce opposition to cross-border 
arrangements generally: respondents who expect job creation or economic 
growth from the electricity project rate it more positively in all conditions. 
However, they do not eliminate the export penalty, as even those with high lev-
els of expectations for economic opportunities rate infrastructure expansion 
for export significantly more negatively than domestic expansion. Economic 
co-benefits improve acceptability but do not override fairness concerns about 
who ultimately benefits.  
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3. Climate change worry partially mitigates the export penalty: among highly 
climate-concerned respondents, the gap between export and import is not sig-
nificant, whereas among less-concerned respondents it is substantial. However, 
even highly climate-concerned respondents prefer domestic solutions over any 
cross-border option.  

4. Support for decarbonizing the electricity supply does not eliminate the trade 
penalty either. The share of respondents who favour a low-carbon electricity 
grid is very high with 92 percent. However, also this group rates the export 
treatment significantly more negatively than the domestic treatment. Perceived 
climate urgency is not sufficient to override the preference for national solu-
tions.  

5. Energy independence preferences amplify opposition to export but not to im-
port. Among respondents who strongly value energy independence, export is 
rated most negatively, with a significant gap compared to import. If supply se-
curity were the main concern, import, i.e. depending on other countries, should 
be rated worst; the opposite pattern suggests the underlying concern is about 
giving up national resources.   

6. National responsibility is endorsed by 88 percent of respondents and is 
among the strongest moderators. Those who believe countries are responsible 
for generating enough renewable electricity to meet their domestic demand rate 
treatments involving trade more negatively, especially export, and give a sig-
nificant bonus to the domestic condition. Among the small minority who do not 
endorse this as a national responsibility, no differences across treatments 
emerge. This reflects the broader pattern identified in prior research8: citizens 
prefer unilateral climate action and apply the same logic to physical infrastruc-
ture.  

7. International cooperation mitigates the export–import gap but not the prefer-
ence for domestic solutions. Even among the most internationally oriented re-
spondents, domestic projects remain preferred over any cross-border arrange-
ment.  

Taken together, these interactions point to a dominant national frame: respondents 
conceptualise electricity generation as a national obligation. Cost-benefit reasoning, 
environmental values, and climate concern all modulate how the trade penalty mani-
fests, but none offsets it.  
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Comparison: Carbon Capture and Storage 
The same experiment was run in parallel for CO2 capture and storage (CCS). Compar-
ing the two technologies illuminates what is specific to electricity and what reflects a 
more general public orientation toward cross-border decarbonization infrastructure.  

The same national frame, a smaller spread 

Support for CCS infrastructure is lower and more variable across countries than for 
electricity — 49 percent in Germany, 57 percent in the Netherlands, and approaching 
70 percent in Norway, the UK and Denmark. Norway is the one country where support 
levels are similar across the two technologies (67 percent for CCS, 69 percent for elec-
tricity), driven by its comparatively skeptical views on electricity trade rather than by 
unusually high CCS support. As with electricity, domestic projects are received most 
positively, ranging from 53 percent in Germany to 73 percent in the UK. Importing 
CO₂ for domestic storage is rated most negatively in all countries, with positive re-
sponses ranging from 45 percent in Germany and the Netherlands to 61 and 62 percent 
in Denmark and Norway, respectively. Citizens do give domestic CCS a bonus in the 
same way they do for electricity.  

Import, not export, is the most unpopular CCS scenario 

For CCS, the asymmetry is reversed compared to electricity: import of CO2 for do-
mestic storage is rated most negatively, notably also more negative than export. This 
reflects the nature of the good being traded. CO2 is widely perceived as waste9,10: ac-
cepting other countries’ captured emissions for storage on domestic territory is seen 
as taking on their burden. The assessment of the distribution is the same as for elec-
tricity: the own country should not bear costs for others, but the direction reverses be-
cause electricity is a valued resource and CO2 is a waste product.  
 
The spread between the highest and the lowest share in positive responses is consider-
ably smaller for CCS than for electricity. This likely reflects CCS’s lower public sali-
ence: CCS is a low-familiarity topic that receives little attention in political or public 
debate11,12,13, so citizens have less formed views and react less strongly to framing var-
iations. By contrast, electricity is central to everyday life, energy bills, and political 
discussions, making citizens more sensitive to how it is presented. 

Shared and distinct drivers 

The interaction patterns for CCS broadly mirror those for electricity in one respect: 
national responsibility is the strongest moderator for both technologies. Respond-
ents who see reducing emissions and dealing with their country’s climate change im-
pacts as a national responsibility rate cross-border CCS arrangements more negatively 
and favour domestic configurations. Countries should manage their own emissions ra-
ther than outsourcing storage to others.  
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For CCS, respondents with a high level of cost concerns rate importing CO2 for do-
mestic storage significantly more negatively compared to the domestic or the not 
specified treatment, whereas those with a low level of cost concerns show no differen-
tiation. Environmental concerns also matter. Respondents with strong environmental 
concerns perceive importing CO2 significantly more negative than the not specified or 
domestic condition, consistent with concerns about bearing environmental side-ef-
fects or risks for the benefit of other countries.  
 
Economic opportunity expectations improve overall evaluations of the project but, 
as with electricity, do not eliminate the trade penalty. Respondents who anticipate 
economic benefits from the infrastructure build-up are more positive about all condi-
tions, including cross-border ones, but they still differentiate between domestic and 
trade scenarios.  
 
Climate change worry does not moderate reactions to CCS treatments in the same 
way it partially mitigates the electricity export penalty. For CCS, high and low levels 
of climate concern produce similarly negative reactions to cross-border arrange-
ments. This may reflect that CCS is already somewhat removed from citizens’ intui-
tive understanding of climate action, limiting the bridging effect of climate concern.  

Policy Implications 
Foreground domestic benefits, not export volumes. For electricity, project commu-
nication should lead with what the connection delivers for domestic consumers price 
stability, backup in periods with low renewable supply, and avoided curtailment of 
domestic renewables. Framing grid expansion primarily as export capacity attracts 
the strongest opposition. For CCS, communication should avoid imagery of accepting 
foreign CO2, and instead emphasise domestic industrial decarbonization and Nor-
way’s or the UK’s potential to generate revenue and expertise from storage services.  
 
Make the costs of national self-sufficiency visible. Citizens consistently underesti-
mate the systemic efficiency gains of integrated infrastructure14,15. Communicating the 
additional investment, stranded capacity, and higher consumer prices associated with 
purely national solutions can reframe the choice. Burghard et al.16 find that political 
and industry elites also tend to underestimate the societal benefits of cross-border en-
ergy cooperation, limiting their capacity to construct positive narratives.  
 
Address resource sovereignty, not just energy security. Opposition to electricity 
export reflects concerns about giving up a national resource, not about dependence on 
foreign supply. This is a distinct political concern that supply-security messaging will 
not resolve. Governance arrangements that give sending countries a clear stake in rev-
enues or that formalize reciprocal access rights may be more effective6,7.  
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Do not rely on climate framing alone. Climate-concerned citizens still penalise 
cross-border projects. Climate urgency must be combined with visible distributional 
fairness, credible governance of shared resources, and concrete domestic co-benefits. 
The widespread belief that decarbonization is a national responsibility reinforces ra-
ther than overrides the trade penalty.  
 
Calibrate communication to each technology. The trade penalty is not a generic 
anti-globalisation reflex: its direction reverses between electricity (export most op-
posed) and CCS (import most opposed), reflecting the different nature of the two 
goods. Generic “cross-border clean energy infrastructure” messaging will miss these 
technology-specific concerns. Tailored narratives, for electricity emphasising domes-
tic security benefits; for CCS emphasising national industrial and revenue opportuni-
ties, are more likely to be effective.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

About this research 
This brief is based on: Merk, C., Nordø, Å.D. & Andersen, G. “No trade for decarboniza-
tion: Citizens think about infrastructure expansion as national projects.” Survey exper-
iment fielded January–February 2023 across Denmark, Germany, the Netherlands, 
Norway and the UK (N = 9,750). Supported by the Norwegian Research Council (Grant 
325960, CCSMARKET). Data and code: DOI 10.22000/36c8qtc3rnsczwxb. 
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