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I. Introduction 
Carbon capture and storage (CCS) is the process of removing carbon dioxide (CO2) from industrial 
processes before it enters the atmosphere, delivering it to a specific storage site and sequestering it 
there for a long time (Franci and Franci, 2016). The CO2 is captured directly at the production sites (for 
example, a cement of steel plant), and transported for the injection into underground geological 
formations such as depleted oil and gas fields or salt caverns (ibid). As the main goal of CCS is to avoid 
CO2 emissions to the atmosphere, CCS technologies ultimately aim to mitigate the effects of climate 
change. 

Although the phase-out of fossil fuels and their replacement with renewable energy sources is often 
viewed as the ultimate solution for many environmental challenges, CCS has recently been gaining 
greater attention as a means for achieving decarbonisation and meeting the climate targets set by 
many countries (Bellona, 2007). At the same time, while CO2 has been injected into geological 
formations for several decades for a number of purposes (e.g., enhanced oil recovery), storing CO2 for 
a long term is a relatively new concept with only a handful of pilot projects operating worldwide 
(Global CCS Institute, 2021). The relatively high costs of CCS make it economically challenging to 
implement, particularly given the lack of a standard CO2 price, economic concerns are not the only 
factor that prevents it from scaling up. In fact, in many countries the public tends to express doubts 
and even strong opposition to CCS, which often leads to many planned CCS initiatives being ultimately 
terminated. 

This paper presents a comparative case study of Norway and Germany. While both countries could 
potentially benefit from the implementation of carbon capture and storage projects, the level of public 
acceptance of CCS in Norway is currently significantly higher than in Germany, where such initiatives 
are generally regarded as ‘no-go issues’ for both the public and private sectors (Clean Energy Wire, 
2020). Focusing on CCS projects in both countries and covering the main industries for which they 
would be most relevant, this research implements PEST analysis framework of Aguilar (1967) to 
analyse political, economic, and technological factors that could potentially explain the diverging levels 
of public acceptance. Finally, having summarized the main findings, the paper provides brief 
recommendations on how public acceptance of CCS could potentially be improved. 

 

II. Analysis 

II.1. Political factors 
Currently, the number of countries where the ruling political establishment has been explicitly 
promoting CCS is low. While most European nations still seem to demonstrate a great deal of 
uncertainty in their political narratives regarding the construction and exploitation of CCS projects on 
their territories, countries like Norway have consistently supported carbon capture and storage 
initiatives both domestically and abroad (Roettereng, 2014). In fact, Norway was one of the pioneers 
in starting the CCS debate, which later created ‘political path dependence effects’, including 
recruitment of much of many environmental sectors as ‘CCS promoters’ (Tjernshaugen, 2011, p. 227). 

At the same time, it has been reported that the early pro-CCS narratives within the political domain 
were motivated by the ‘challenge of reconciling relatively ambitious climate policy targets with 
growing emissions from Norway’s offshore oil and gas operations’, which form the basis for the 
country’s economic prosperity (ibid). Indeed, since the oil and gas and the related chemical industries 
contribute to over a half of the nation’s GDP (Figure 1), taking an anti-CCS stance would most likely be 
disadvantageous for any politician, as failure to adapt these key economic sectors to the new 



decarbonisation reality would most likely result in a loss of GDP. Although various factors contribute 
to this, key one is the extremely high oil and gas prices during the ongoing European energy crisis, 
which resulted in a record export of hydrocarbon form Norway to the EU in 2021 (Bloomberg, 2022). 
Under these conditions, limiting the emissions of the oil and gas sector with no use of CCS would 
simply mean scaling down the output and an associated loss in revenue. 
 

Figure 1. Norway’s exports by types of goods 

 
Source: Government of Norway (2021) 

 

Paradoxically, the historical absence of fossil-based power generation has additionally contributed to 
the public support of the pro-CCS political narratives in Norway. Specifically, new initiatives to add 
gas-fired generating capacity to Norway’s previously emissions-free power supply have created an 
entrenched conflict, in which carbon capture and storage became a ‘politically necessary compromise’ 
capable of addressing the challenge of low-emission electricity production (Tjernshaugen, 2011, p. 
227). Here, the long-lasting political support of CCS projects also transformed into public acceptance of 
this technology as the only viable solution to a potential problem (ibid). 

In Germany, however, the political support for carbon capture and storage has been neither consistent 
nor effective. While some of Germany’s political movements on the conservative end of the spectrum 
view CCS as an important step towards decarbonisation of the national economy, others would prefer 
the country to ‘go down the right path and focus on renewable energies and efficiency’ (DW, 2011). In 
fact, due to lack of unanimity from the key political parties, the German Draft CCS Act failed in the 
legislative procedure in 2009 and it was finally rejected by the upper house of the Bundestag in 2011 
(ibid). Although the pro-CCS narrative was raised again at the highest political level by Chancellor 
Merkel in 2019 stating that the issue of carbon capture and storage needs a ‘wide debate in society’, it 
has not been expressed in an adopted CCS Act, nor in real CCS projects (Süddeutsche Zeitung, 2019). 

Although the German industry has been actively eyeing opportunities for carbon capture and storage 
projects in Germany (Argus Media, 2019), the country’s business lobby has so far failed to gain enough 
political favour. As in the case of Norway, this could potentially be explained through the prism of the 
business-politics nexus, as dominant economic sectors are likely to influence national policymakers. 
Looking at German exports (Figure 2), one can spot a major difference with the case of Norway. In fact, 
cement, metallurgy, chemicals, and rubber/plastic goods) do not seem to form the core of the national 
economy (23% of total exports). In contrast, the remaining industries related to vehicle, machinery 
and electrical and data equipment manufacturing, which jointly constitute over a half of total exports, 
are more easily electrifiable and thus could potentially be run on renewables. This is why, for the 
politicians in Germany, using the Norwegian narrative of ‘CCS as a necessary compromise’ that would 
save the national economy is likely unviable. 
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Figure 2. Germany’s exports by types of goods 

 
Source: BPD (2017) 

 

II.2. Economic factors 
Economically, current CCS projects put significant pressure on the budget of the companies that 
implement them. That is why government support of such initiatives is a decisive factor in their fate. 
This is so because public-private cooperation and partnerships will not only share the financial burden 
of project implementation, but also spread the risk across stakeholders.   

In the case of Norway, the country’s first large-scale CCS initiative, announced in 2006 and estimated 
to cost around USD67.4 million, was supposed to capture CO2 from a natural gas plant at Mongstad and 
pipe it into underground storage on the Norwegian continental shelf. However, several years into 
development, the project that was compared to ‘Moon landing’ due to its complexity and cost was 
finally abandoned due to significant cost overruns (Reuters, 2013). At that time, the national oil 
company Equinor (then called Statoil), who led the project, failed to keep up with the budget within 
the conditions of low prices for carbon dioxide emissions and overall economic slowdown after the 
global financial crisis (Euractiv, 2020). 

On the other hand, in 2020, when the growing concern about global warming was spurring the rise of 
carbon prices, the Government of Norway announced that it would finance two-thirds (i.e., around 
USD3 billion) of a large-scale CCS plan named ‘Longship’. In contrast to the previously unsuccessful 
CCS initiative at Mongstad that focused on decarbonisation of a coal-fired power plant, Longship plans 
to capture CO2 from hard-to-abate sectors such as cement, glass, paper, and fertilizer production 
(Financial Times, 2021). In addition, to further decrease the costs associated with the implementation 
of this project, Norway attracted international oil companies such as Total and Royal Dutch Shell to 
finance the transport and storage of Longship’s CO2 beneath the seabed of the North Sea, called the 
‘Northern Lights’ project (Euractiv, 2020) (Figure 3). As a result, in comparison to the ‘Moon landing’ 
project and the country’s first two large-scale CCS initiatives of Sleipner an Snohvit where the financial 
burden on Equinor – the initial lead – was reduced through obtaining CO2 credit, the expenses and 
risks of Longship are shared with international stakeholders (ibid). 
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Figure 3. Northern Lights Project 

 
Source: Crude Oil Facilitators (2020) 

 

In the case of Germany, the start of CCS initiatives was very similar to that of Norway both in terms of 
projects’ nature and funding. In 2006, the German branch of the Swedish company Vattenfall decided 
to invest some EUR70 million (about USD96 million) into the construction the CCS facility that would 
capture CO2 from the Schwarze Pumpe power plant, transforming it into the world’s first nearly 
carbon-free coal-fired power plant (BBC, 2005 and Reuters, 2008). Despite the initial ambitions, the 
project was finally abandoned in 2014 amidst the falling costs of renewable power generation and 
growing public discontent with the expenses and high environmental and public health risks 
associated with the initiative (Euractiv, 2017). At that time, since neither financial backing nor political 
support from the German government was obtained, the company decided to officially discontinue all 
CCS research, as Vattenfall’s R&D research budget was cut by 20 percent (MIT, 2014). Similarly, unable 
to find business partners and political support within Germany, Vattenfall shelved a much larger CCS 
initiative at the Jänschwalde lignite-fired power plant, to which some EUR1.5 billion (USD2.2. billion) 
was supposed to be dedicated by the company (Argus Media, 2019). 

 

II.3. Social factors 
From the social perspective, the perception of the oil and gas industry in Norway has been generally 
positive, given the enormous impact it has on the economic development as well as welfare of the 
country (Ryggvik, 2010). Being Norway’s most important export commodities (see Figure 1), oil and 
gas form the backbone of the nation’s pension fund (Government Pension Fund Global), which is 
responsible for ensuring long-term management of revenue from the country’s hydrocarbons, so that 
this wealth benefits both current and future generations (NBIM, 2022). Representing one of the 
world’s largest funds (Figure 4), the Norwegian pension fund (previously known as the Petroleum 
Fund of Norway) spreads its investments across most markets, countries, and currencies to achieve 
broad exposure to global growth and value creation (ibid). In this context, the oil and gas sector of 
Norway is seen as the original contributor to the country’s current prosperity as well as the foundation 
of its investment for a prosperous life in the future, as it deposits the surplus wealth produced by 
Norwegian petroleum income into the pension fund (Ryggvik, 2010). This is why maintaining the 
competitiveness of this sector in a net-zero scenario is viewed as a prerequisite for the stability of the 
Norwegian society. Since CCS currently seems to be the only set of technologies that give a significant 
chance for fossil fuels to remain relevant in a decarbonized world of tomorrow, this option is generally 
perceived by the Norwegian public as a necessary step to safeguard the welfare of its current and 
future generations (PerCCSeptions, 2020). 



 

Figure 4. Total assets of selected sovereign-wealth funds (in USD billion) 

 
Source: The Economist (2019) 

 

Despite its deep historical roots in some regions of Germany, the coal mining industry as well as its 
legacy does not seem to have the same positive effect on the social perception of the carbon capture 
and storage projects associated with them. On the contrary, according to Braun (2016), communities 
living in coal-mining regions demonstrate a remarkably low tolerance to the storage component of CCS 
initiatives. According to the author, this is most probably related to the perceived additional health 
risks that would further aggravate the environmental adversities of such territories. Although 
proposed CCS initiatives in Germany have been most recently associated with the production of ‘blue’ 
hydrogen from natural gas, the overall link to coal is present in the mind of the public (ibid and 
Wintershall Dea, 2022). 

In addition to the welfare factor, the generally positive attitude of the Norwegian public to CCS 
projects could be related to the ‘neutral’ location of the CO2 storage sites. Where storage of CO2 occurs 
deep under the seabed and far away from the nearest settlements (as is the case with Longship), 
projects usually tend to have higher public acceptance rate than those located in close vicinity of cities, 
towns, and villages (Braun, 2016). In this respect, it should be of no surprise that, in Germany, the local 
population who live close to proposed CO2 storage locations demonstrated extremely low tolerance to 
these initiatives. For instance, after the announcement of Vattenfall’s initial plans to pick Schwarze 
Pumpe and Jänschwalde as testing sites for CCS, the local communities organized a series of protests 
against CO2 storage in their communities (DW, 2010). 

Although some of these concerns might seem to be primarily related to public distrust towards 
relatively new technologies, European anti-CCS groups often refer to the negative past experiences 
associated with the uncontrolled release of carbon dioxide. Here, the most notable case of Lake Nyos in 
Cameroon, where a CO2 cloud burst killed over 1,700 people and more than 3,000, is often mentioned 
as an example of what consequences CCS projects could bear (Forbes, 2008). Despite the fact that the 
disaster in Africa was caused by natural processes, any risk of potential mishandling of carbon dioxide 
has long been associated with extremely negative consequences since then. In this context, CCS 
initiatives planned in or near residential areas, particularly highly populated ones often tend to face 
strong opposition. 

 

II.4. Technological factors 
Both Norwegian and German CCS initiatives appear to be similar in terms of their technological 
aspects, as CO2 emissions are meant to be directly captured at the production site and then 
transported and stored in depleted oil or gas fields. The major difference, however, lies in the fact that 
the Norwegian projects generally consider offshore storage of carbon dioxide beneath the sea bed, 



while the German ones focus primarily on the underground sequestration of CO2. For instance, in the 
case of the Northern Lights project augmenting Longship, liquid carbon dioxide from capture facilities 
is meant to be first transported by ship to a terminal at Øygarden in western Norway for intermediate 
storage, and then pumped through pipelines to a depleted reservoir some 3 km beneath the sea bed 
for permanent storage in depleted oil and gas reservoirs (Northern Lights, 2021). In case of the 
Schwarze Pumpe power station, the captured CO2 was supposed to be delivered for sequestration via 
road tankers to the small town of Beeskow nearby, where it would be injected into a depleted gas 
reservoir 1 km below ground (DW, 2010 and ExchangeMonitor, 2014). 

Another significant difference lies in the fact that all the mentioned CCS initiatives in Germany were 
applied to energy production facilities running on fossil fuels – i.e., coal-fired power plants. Regardless 
of the substantial historical importance of the coal industry for Germany, the intention of energy 
companies to decarbonize their operations is focused on replacing coal-fired power with electricity 
produced by renewable energy sources, which is gradually becoming cheaper (Euractiv, 2017). In this 
context, since CCS is viewed by many energy experts as unattractive because it dramatically reduces 
the efficiency of power generation and thus severely increases fuel costs, replacing the entire plant 
with a renewable facility of similar capacity might be seen as a preferable option (Energy Transition, 
2022). In fact, low-cost renewables could erode the value of CCS by 15%-96% across different energy 
sectors (Grant et al, 2021). At the same time, given Germany’s extreme reliance on Russian natural gas, 
implementing CCS to coal-fired power generation could help make the country less energy dependent 
in the future, which seems to be even more important during the ongoing invasion of Russia of 
Ukraine. 

In the case of Norway, however, the Longship project will focus on the hard-to-abate sectors such as 
e.g., cement production, whose electrification appears to be problematic (Gassnova, 2020). That is 
why, for the Norwegian CCS initiatives, carbon capture and storage might appear to be the only large-
scale technological solution that is currently available for the highly polluting sectors they are 
addressing. 

 

III. Summary and conclusions 

As outlined above, while public acceptance of carbon capture and storage is significantly higher in 
Norway than in Germany, this seems to be driven by political, economic, social, and technological 
factors. In this sense, summarizing the main contrasting points of each factor allows for suggesting a 
more specific set of recommendations for countries interested in implementing CCS projects on their 
territory (see Table 1). 

 

Table 1. Political, economic, social, and technological aspects of the public perception of CCS in 
Norway and Germany 

 Norway Germany 
Political1 • Politicians successfully portrayed CCS as 

a ‘necessary compromise’ to keep afloat the 
key oil and gas sectors in a decarbonized 
future 

• Politicians were unable to represent 
CCS as a mechanism that would ‘save’ the 
national economy in a future that would 
require meeting net-zero targets 

Economic • Current CCS projects are led by main oil 
and gas company (Equinor) and the 
expenses are also shared by the government 
and foreign energy companies (e.g., Total 
and Shell) 
• Electrifying the target sectors  for capture 
(e.g. cement and chemical industries) would 

• CCS projects were initiated by private 
companies and most expenses covered by 
them 
• Although Germany could have applied 
CCS to non-energy sectors (e.g. cement 
and fertilizers), initial projects focused on 
coal-fired power generation where it 

 
1 Although political aspects also relate to climate targets, those would be quite similar for both Germany and Norway 



be more expensive than applying CCS, since 
fossil fuels are used as a feedstock as well as 
for the production of heat needed in the 
process 

would be cost-effective to use renewables 
than try to decarbonize with CCS 

Social • The oil and gas sector initiating CCS 
projects is perceived as the cornerstone of 
the national economy and its successful 
transformation is crucial for maintaining the 
country’s welfare 
• Carbon storage sites are far from 
settlements 

• Hydrocarbons do not constitute the 
crucial share in the national economy and 
thus are perceived as less critical for 
maintaining the welfare of the country 
• Carbon storage was meant to be done 
near settlements 

Technological • Carbon storage is supposed to be offshore 
(under the seabed) 
• Applying CCS to hard-to-abate sectors 
might be the only technologically possible 
solution to the challenge of decarbonizing 
those industries 

• Carbon storage was supposed to be 
onshore (underground) 
• Decarbonizing coal-fired power plants 
with CCS would be more complicated than 
replacing them with renewables 

 

As demonstrated by the analysis, in the political domain, Norwegian politicians were more successful 
in portraying CCS in a positive light. Specifically, unlike their counterparts from Germany, they 
represented carbon capture and storage as a ‘necessary compromise’ that a society has to accept in 
order to keep the country’s oil and gas sector afloat in the future. German politicians, however, did not 
manage to picture CCS as a mechanism that would ‘save’ the national economy from an imminent 
decline or collapse. As a result, the Norwegian public was more likely to accept CCS projects than their 
German counterparts. 

From an economic perspective, the current Norwegian carbon capture and storage initiatives are 
implemented by a group of domestic and international partners. This helps the projects spread their 
risks and lessen financial pressure on individual stakeholders. As a result, unlike in the case of German 
CCS initiatives led by single companies, a CCS undertaking in Norway could be perceived as a less risky 
and with a lesser negative economic impact in case of failure. In addition, the ultimate decision of 
Norway to focus on applying carbon capture and storage to the industries and sectors that would be 
hard to run on renewables was most probably a good one from both economic and social perspectives. 
Indeed, with the gradually declining costs of renewable energy production, justifying the necessity to 
decarbonise Germany’s coal-fired power plants with extremely expensive CCS installations instead of 
replacing them with renewable power generating facilities, was extremely challenging.  

Socially, viewing the oil and gas industry of Norway as the main ‘breadwinner’ of the country and the 
insurer of its prosperity and welfare, the Norwegian population seems to have no major concerns 
about the industry additionally running CCS initiatives. This positive image of the hydrocarbons sector 
is further augmented with the fact that carbon storage in Norway is supposed to be conducted far 
away from the cities, towns, and villages. Unfortunately for Germany, the less significant importance of 
hydrocarbons in the country’s economy, as well as the decision to store CO2 close to populated areas 
that could have resulted in potential public health risks, appeared to be factors causing substantial 
social concern. 

 

IV. Recommendations 

Given the difference in the political, economic, social, and technological aspects of public acceptance of 
carbon capture and storage in Norway and Germany is significant, considering the factors that 
contributed to the higher acceptance level in Norway in contrast to Germany would be useful for other 
countries planning to invest in CCS. In this regard, meeting the following conditions seems to be 
beneficial for the ultimate success in making public perception of carbon capture and storage 
initiatives more affirmative:  



• First, politicians should identify the sectors where CCS represents the only technological 
solution to mitigating the emissions. This is obviously more suitable for economies heavily dependent 
on hard-to-abate sectors. 

• Second, CCS projects should be run by several business partners and supported by the 
government to lessen risk and increase economic viability.  

• Third, further research on carbon dioxide storage should be conducted in order to ensure 
prevention of CO2 leakage. In addition, ideally, carbon storage should take place far from populated 
areas, and sub-seabed storage if possible. 

• Finally, policymakers should foster a concerted public dialogue that would aim to improve 
understanding of CCS technologies at public level. 
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