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DESCRIPTION 

“CCS and Climate Neutrality: Developing a pathway 
for Germany” is a policy brief resulting from EPICO 
KlimaInnovation’s and the Konrad-Adenau-
er-Stiftung’s third sprint of the Policy Accelerator 
for Climate Innovation. The two-day long workshop 
took place in Berlin on 17 and 18 November 2023.

Since 2021, EPICO and the Konrad-Adenau-
er-Stiftung have partnered to host the Policy 
Accelerator, where a diverse team of experts from 
academia, politics, industry, and civil society are 
brought together to tackle challenges topping the 
agenda to decarbonise the economy. During the 
workshops, domain experts known as “Challeng-
ers” join the process for interview sessions, where 
they provide insights on the chosen topic and 
challenge the ideas that the team produces.  

The following individuals participated in the Policy 
Accelerator workshop and contributed to this 
policy brief: Eadbhard Pernot (Policy Manager, 
Carbon Capture, Clean Air Task Force), Luisa 
Keßler (Policy Advisor Sustainable Hydrogen 
Economy, Bellona), Matthias Poralla (Consultant, 
Perspectives Climate Group), Maximilian Lauer 
(Policy Specialist Energy Markets, EPICO KlimaInnova-
tion), and Martin Schebesta (Policy Advisor Energy 
and Resources, Konrad-Adenauer-Stiftung e. V.).



AT A GLANCE

The German industry faces enormous challenges: the goal to reach climate neutrality by 2045,  
high energy prices, higher interest rates, and geopolitical tensions. Although reducing greenhouse gas 
emissions is the prime climate mitigation strategy, unavoidable or hard-to-abate emissions remain. 
Reaching climate neutrality and sustaining the competitiveness of German industry will hence require 
carbon capture and storage (CCS). 

Yet, there are significant barriers to CCS deployment, most prominently political neglection, viz. 
lack of sufficient political attention and a reputational problem, a policy and legal bottleneck where 
private actors require political action to advance projects, uncertainty due to lack of coordination by  
the state, and missing know-how.

This policy brief develops the following policy recommendations to overcome those challenges:

1.	Development of a comprehensive and positive CCS narrative
a. �Develop a clear and positive narrative for carbon capture and storage 

(CCS) as a critical tool for reducing CO² emissions and enabling a net 
zero future

b. �Communicate the role of CCS in reducing difficult-to-abate and unavoid-
able emissions, particularly from industrial processes

c. �Use sound science to build arguments and narratives, avoiding over-
simplification and addressing stakeholder concerns 

2.	Overcoming the CCS bottleneck
a. �Overcome legal and regulatory barriers to facilitate the development  

of CCS projects
b. �Create access to storage sites in Germany and establish a national 

regulatory framework for CCS
c. �Promote the publication of areas suitable for CO² storage and develop 

CO² infrastructure to reduce costs 

3.	Cluster strategy for CCS development
a. �Identify and develop CCS clusters where multiple sources of CO² 

emissions are geographically close to achieve economies of scale for 
CO² infrastructure

b. �Prioritise the development of industrial clusters to demonstrate the 
benefits of CCS

4.	Government coordination and support
a. �Define the role of government in CCS development, focusing on 

early-stage support for project development
b. �Provide site characterisation, regulatory frameworks, and early-stage 

communication with the public
c. �Promote knowledge sharing through a CCS Centre of Knowledge and 

“Reallabor” (real-world testing and implementation)
d. �Changing public perception from “Not under my backyard” (NUMBY)  

to “Yes under my backyard” (YUMBY) by involving local communities 
and offering them economic benefits in CCS projects
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As the effects of global warming become 
ever-more prevalent, the need to accelerate climate 
action has never been more pronounced. At the 
same time, European industries face considerable 
challenges, as energy prices, higher interest rates, 
new industrial policy approaches of leading 
economies and geopolitical tensions have created 
an uncertain future for key industrial sectors. While 
the majority of emissions reductions will come 
from measures like electrification, improvements 
in energy efficiency, and use of clean energy 
sources, there is a necessity to also scale carbon 
management as a climate measure. Carbon 
management technologies, which include carbon 
capture and storage (CCS), carbon capture and use 
(CCU) as well as negative emissions technologies 
like direct air capture (DACCS) or bioenergy with 
carbon capture and storage (BECCS), can play a key 
role in various mitigation applications.

The need to advance effective climate 
solutions, i.e., technologies and processes which can 
rapidly reduce greenhouse gas emissions, has never 
been clearer. Doing so at the lowest possible cost is 
essential to ensure maximum public support for 
climate action over the long term. As has been 
outlined by all leading pathways to reach climate 
neutrality, significant deployment of CCS will be 
needed if Europe is to reach its climate goals. These 
analyses include the European Commission (Europe-
an Commission, 2018), DNV (DNV, 2021), Intergov-
ernmental Panel on Climate Change (Intergovern-
mental Panel on Climate Change, 2022), the 
European Scientific Advisory Board on Climate 
Change (European Scientific Advisory Board on 
Climate Change, 2023), and the International Energy 
Agency (International Energy Agency, 2020). At least 
300 million tonnes of annual CO² capture and 
storage capacity will need to be available by 2050 if 
Europe is to reach its climate goals.

Figure 1: The annual quantities of CO² captured and storage in Europe by 2050, consistent with reaching climate 
neutrality
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Both initiatives aim to provide, inter alia, a 
clear roadmap to deploy CCS technologies. There 
are several key hurdles which currently impede this.

This paper aims to outline a pathway to 
developing carbon management to ensure Germa-
ny’s climate goals can be met. While the develop-
ment of carbon management includes the utilisa-
tion of captured CO² (CCU) as well as the use of 
negative emissions technologies like DACCS and 
BECCS, the focus of this paper is principally on CCS, 
particularly on applications in the industrial sector 
only. This sector is characterised by emissions 
which are unavoidable or otherwise hard-to-abate, 
which cannot be mitigated easily. Furthermore, 
while the development of CCS is critical for the EU, 
the primary focus of this paper is the development 
of CCS in Germany.

The paper is structured as follows: First, this 
paper aims to outline the key problems which 
currently provide the greatest barriers to carbon 
management development. Next, this paper aims 
to provide solutions to these issues, focusing 
primarily on problems which must be addressed in 
the short term (i.e., before 2026). Finally, this paper 
aims to provide solutions to longer-term issues 
which will need to be solved well before 2030.

In Germany, carbon management will also be a 
critical solution for reaching its legally binding target of 
climate neutrality by 2045. Figure 2 shows leading 
scenarios from the Ariadne Project (Kopernikus-Projekt 
Ariadne, 2021), Agora Energiewende (Prognos, Öko 
Institut and Wuppertal Institut, 2021), the Deutsche 
Energie-Agentur (Deutsche Energie Agentur, 2021) and 
the Bundesverband der Deutschen Industrie (Bundes-
verband der Deutschen Industrie, 2021), which all 
make clear that between 34 to 73 million tonnes of CO² 
must need to be geologically stored by 2045.

Currently, there are no operational carbon 
capture and storage projects in the EU, although two 
projects are operational in Norway since the 1990’s. 
Reaching the levels of carbon management deploy-
ment required to meet the climate goals in Germany, 
and the EU more broadly, will require significant action 
from policymakers, industry, and wider society, in 
order to ensure that the climate goals are reached. 

In the past year, policymakers in the EU and 
Germany have both outlined a clear intention to 
advance CCS. In 2024, the European Commission is set 
to publish the Industrial Carbon Management Strategy, 
which aims to provide a policy framework for CCS 
development in the EU. In addition, Germany has 
committed to developing a Carbon Management 
Strategy, due to be published by the Federal Ministry of 
Economic Affairs and Climate Action (BMWK) in 2023.  

Figure 2: Quantities of CO² required to be geologically stored per year in Germany by 2045
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CHALLENGES 2.

This section aims to provide an overview of the 
most significant barriers to CCS deployment today 
as well as those which will need to be addressed 
before 2030.

I. POLITICAL NEGLECTION OF CCS

A key barrier which currently impedes the 
deployment of CCS in Germany is the lack of suffi-
cient attention it receives at political levels, regarding 
other climate technologies. CCS is an established 
technology which has been deployed at commercial 
scale globally for several decades and has manage-
able and well-known risks. However, CCS continues 
to suffer from a reputational problem, particularly in 
the media, and is regularly dismissed as a “green-
washing” tool promoted by the fossil fuel industry as 
a distraction to divert resources and political action 
away from other mitigation solutions. However, as 
the scientific evidence shows, CCS is a crucial 
technology to reduce CO² emissions, especially from 
industrial processes with unavoidable emissions. 
Moreover, carbon capture technologies have been 
used safely and effectively for around 100 years (IEA 
Greenhouse Gas R&D Programme, 2013), while CO² 
storage has been done for over 50 years (Gulf Coast 
Carbon Center, 2021; Krevor et al., 2023). There are 
more than 20 commercial-scale carbon capture facili-
ties operating globally, permanently capturing and 
storing close to 50 million tonnes of CO² annually 
(Global CCS Institute, 2023). 

II. �THE POLICY AND LEGAL 
BOTTLENECK

Despite the increased attention CCS has 
received politically in recent years, a major policy 
bottleneck, i.e., where private actors require 
policymakers to act in order to enable a project to 
proceed, is currently stifling the development of 
first-mover projects. Legal barriers, such as the 
non-ratification of the amendment to the London 
Protocol, which de facto prohibits the export of CO² 
by sea for the purposes of storage, currently 
hamper projects in Germany.1 Moreover, the CO² 
Storage Law (Kohlenstoffspeicherungsgesetz, KSpG) 
de facto prohibits the storage of CO² in commercial 
scale projects. The consequences of these legal 
barriers mean that proposed CCS projects in 
Germany face unfavourable investment circum-
stances (Bellona Deutschland, 2022).

In July, Heidelberg Materials announced the 
first CCS project in Germany in almost a decade 
(Heidelberg Materials, 2023). The GeZero project in 
Geseke, North Rhine Westphalia, was selected by 
the EU Commission’s Innovation Fund and aims to 
be operational by 2029. While the project is partly 
funded by the Commission and intends to sign a 
grant agreement before the end of this year, which 
would result in it being required to become opera-
tional in just over five years, there is currently no 
legal framework in Germany which would allow for 
its development. Furthermore, the development of 
a Carbon Contracts for Difference (CCfD) scheme,2 
which has been promised by the Federal Govern-
ment for over two years, has yet to be implement-
ed. As the Federal Government has yet to publish 
the Carbon Management Strategy, CCS projects are 
not eligible in the first round of the CCfD scheme. 

The result is that a bottleneck currently 
impedes the development of projects which aim to 
capture, transport, and store CO² either in Germany 
or abroad.

8 CCS and Climate Neutrality Challenges



III. �LONG-TERM ROLE OF THE 
STATE

A key issue which remains unresolved 
currently is defining the role of the state in CCS 
development. In the past, efforts to develop CCS 
relied entirely on the EU Emissions Trading System 
(ETS) price to provide the primary economic driver 
for CCS. However, since the EU ETS price remained 
low for over a decade, no economic incentive for 
CCS was provided. Moreover, the fluctuations in 
the ETS price make for a challenging investment 
case (Clean Air Task Force, 2022). 

Financing large CO² infrastructure projects is 
a challenge, especially when assessing the applica-
tions for which CCS should be used and the state 
subsidies that will be available. On the one hand, 
CCS will be particularly important for unavoidable 
emissions, e.g., process emissions from cement 
production. However, cement plants are typically 
small and located inland, far from the coast or 
major pipelines. As the experience with the 
development of large CO² infrastructure projects 
like Porthos has shown (Clean Air Task Force, 
2023), it will be necessary to develop large CCS 
hubs that leverage applications where the separa-
tion costs per tonne are comparatively lower and 
the initially transported and stored CO² quantity is 
sufficiently large to justify the investments.	

CCS includes three stages of a value chain: 
capture, transport, and storage. Rather than 
developing integrated CCS projects, where one 
undertaking or a joint venture assumes the risk  
of investing in all three stages, more recently, 

projects are being de-risked by involving different 
undertakings across the separate stages. However, 
there are significant challenges to this ‘cross-chain’ 
risk, such as liability for undertakings if CO² is not 
captured or storage sites are not operating at 
sufficient capacity. Defining where and how the 
state can provide a constructive and coordinating 
role to overcome these differences is necessary to 
scaling CCS. Furthermore, given that Germany is a 
Federal Republic with sixteen Federal States, 
defining the responsibilities between the Bund and 
Länder will be critical to ensuring project develop-
ers know who is responsible for what.

IV. KNOW-HOW

Another major problem with CCS currently 
appears to be the lack of know-how both within 
industries and government. Industries who may 
need CCS, such as cement, have naturally focused 
on hiring staff and shaping their companies 
around those industries. While some have taken 
more proactive approaches and have already built 
departments or teams specifically for CCS activi-
ties, others, particularly smaller entities or 
Stadtwerke, in the case of waste-to-energy 
facilities, are unable to simply hire staff to support 
CCS activities. Furthermore, a lack of know-how 
related to CCS presents issues for administrators 
in government, particularly at regional or local 
levels. This can impede project development in 
Germany.

9 CCS and Climate Neutrality Challenges

1	� The London Protocol is an international environmental regulation, designed to prohibit the dumping of waste at sea. 
Currently, CO² is listed as a prohibited substance which, in practice, renders the cross-border transport of CO² at sea for 
the purposes of offshore storage illegal. The London Protocol was amended by contracting parties in 2009 to allow for 
cross border transportation of CO² for sub-seabed storage, but the amendment must be ratified by two thirds of 
contracting parties to enter into force. It is unlikely that this will occur in the near term. Some countries have entered 
into bilateral agreements to circumvent this issue, such as Belgium and Denmark, which have successfully done so.

2	� Carbon contracts for difference function as a policy instrument to incentivise low carbon technologies like CCS through 
the offer of long-term contracts from governments to pay for the difference between the current carbon price and the 
actual CO² abatement cost.
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There are various solutions which could be imple-
mented to deploy CCS. This section provides an 
overview of the key options to rapidly accelerate the 
deployment of CCS in Germany.

I. �CRAFTING A NUANCED, YET 
POSITIVE, CCS NARRATIVE 

In order to improve the reputational issues which 
CCS currently suffers from, it is critical to ensure 
that CCS is recognised as a critical tool for climate 
and that one ‘gets CCS out of the corner’. The 
following considerations and solutions can help 
create a meaningful narrative and provide some 
hands-on recommendations and strategies. 

“CCS as crucial for a net-zero future”

Given that CCS can significantly reduce emissions as 
well as realise carbon removals, it is important to 
recognise the opportunities that CCS can offer as an 
enabler of a net-zero future. On the one hand, CCS 
can significantly reduce hard-to-abate and other-
wise unavoidable emissions while also becoming a 
partner for the Energiewende. Given that wind and 
solar are resource-intensive technologies and 
require materials such as steel and cement, decar-
bonising the industries which are necessary for their 
production can dramatically reduce their embodied 
emissions.

On the other hand, the same transport and storage 
infrastructure needed for emission reductions with 
CCS is also required for realising carbon dioxide 
removals such as DACCS and BECCS, which are yet 
another essential mitigation solution for achieving 
net-zero emissions. 

Developing simple, easy-to-understand and positive 
narratives and images why we need CCS in all its 
forms is going to be paramount. In doing so, 

emphasis should be placed on advancing fact-based 
knowledge of CCS and the contribution it can make 
to climate mitigation. Furthermore, this should be 
done in a reasonable manner and not repeat past 
mistakes or oversimplify greenwashing concerns, 
fears or risks that stakeholders might associate with 
CCS, but build all arguments and narratives on a 
sound scientific basis.

“CO² infrastructure as an economic resource”

As German industries seek to decarbonise over the 
coming years, CO² infrastructure is a critical factor in 
ensuring economic competitiveness. CCS is not a per 
se expensive measure to decarbonise industrial 
processes. However, the costs of CCS can increase 
significantly, by as much as 5 or 6 times, if emitting 
installations are located in regions where there is no 
access to CO² transport or storage infrastructure 
(Lockwood, 2023). As shown in Figure 3, the costs of 
CCS can be significantly reduced by making CO² 
storage sites and necessary transport infrastructure 
available. For some facilities, the ETS price alone 
could sufficiently cover the costs of CCS, although 
securing final investment decisions can still pose 
challenges as many industries are not yet fully 
exposed to the carbon price and the price of EU ETS 
allowances is still volatile.

Until dedicated CO² pipeline networks are devel-
oped, transporting large volumes of CO² across long 
distances can be prohibitively expensive for the 
industry. This is particularly important for smaller 
industrial producers (i.e., the German Mittelstand), 
particularly those located inland regions with no 
access to CO² pipelines or inland waterways. 
Outlining the importance of a non-discriminatory 
CO² infrastructure as a key factor to ensure Germa-
ny’s competitiveness as a climate-neutral industrial 
producer, will be key to ensuring the reputation of 
CCS is improved.
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“CCS Communications Campaign”

As well as crafting effective CCS narratives, a key issue 
currently impeding the reputation of CCS and its political 
will, is the lack of a clear communication strategy. Two 
aspects are especially noteworthy in this regard: First, a 
communication strategy must be developed with all 
relevant state and non-state stakeholders involved to 
secure necessary buy-in and support from those actors. 
Moreover, any campaign must ensure long-term and 
continuous activities along the way, ranging from 
designing impactful and memorable images, to print 
and social media outreach as well as deliberative and 
participatory online and offline discussion fora. 

Second, key public and private figures must support 
these activities and endorse the need for CCS. “CCS 
Ambassadors” would enable greater positive media 
exposure for CCS and increased political recognition of 
its importance as a climate solution. In Germany, it is 
particularly important to ensure members of the 
scientific community are given a platform to advocate 
for the importance of CCS in national and regional 
media outlets, as has proven effective for other climate 
technologies. 

While the need to accelerate CCS is clear from all leading 
climate scenarios, the current bottleneck hampering 
first-mover projects must be overcome. Action to unlock 
this bottleneck is being taken at EU level. The Commis-
sion’s proposal for a Net-Zero Industry Act (NZIA) 
(European Commission, 2023), which is currently being 
negotiated by co-legislators, provides for several key 

measures to accelerate CCS starting with an annual 
injection capacity target of 50 million tonnes of CO² by 
2030. There are several key measures for EU Member 
States, such as the requirement to publish areas where 
CO² storage sites can be permitted on their territory. 
This is an important measure, since creating a European 
CO² Storage Atlas, mapping all areas with suitable 
geology to store CO², will be crucial to enable the scale 
up of CO² storage sites, enabling emitters to decarbo-
nise their industries faster. 

In Germany, efforts to accelerate CO² infrastructure thus 
far have focused primarily on the development of 
domestic transport links. Figure 4 outlines a potential 
CO² transport network in Germany, which would 
connect all likely emitters to ensure captured CO² can be 
transported. In Germany, the Federal Government has 
yet published the Carbon Management Strategy at the 
time of writing.

However, the need to create access to storage in 
Germany has not yet been explicitly recognised. While 
the newly published Industry Strategy (Federal Ministry 
of Economic Affairs and Climate Action, 2023) commits 
inter alia to preparing “a joint storage strategy together 
with the European partners”, there is currently no plan 
yet to develop domestic storage sites in Germany. This 
issue must be addressed in the forthcoming revision of 
the German CO² storage law (KSpG), which currently de 
facto prohibits the development of storage sites in 
Germany. Doing so would ensure dramatically reduced 
costs of CCS for Germany, ensuring greater economic 
competitiveness in a climate-neutral economy.

Figure 3: A heatmap outlining the comparative costs of CCS based on availability of storage sites and access to 
transport infrastructure (Lockwood, 2023)
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III. �COORDINATION BY THE STATE

The State can provide significant assistance to 
develop CCS to commercial scale, at which point 
projects can be financed, developed, and operated 
entirely by private companies. Getting to this point 
will require demonstrating CCS at commercial scale, 
particularly those projects which function as Hubs 
or Clusters. This means a wave of first mover 
projects are needed in Germany and the EU, which 
will need support from the state beyond financial 
support. There are several ways in which the state 
can aid CCS projects, including: 

	› Regulatory framework to licence projects and 
ensure robust monitoring and fair market 
access and terms are provided

	› Identifying optimal storage sites by providing 
site characterisation

	› Providing early-stage exploratory tasks for 
storage sites, such as seismic testing

	› Providing early-stage communication with the 
public

In addition, the German Government can provide 
effective supports for CCS by promoting knowl-
edge-sharing from CCS projects, as well as creating 
better know-how in local administrations, compa-
nies, and communities. For example, a dedicated 
CCS Centre of Knowledge, could be established in 

II. CLUSTER STRATEGY

Identifying and developing CCS Clusters, i.e., locations 
where several sources of CO² are present from 
industrial sites located in a geographically close area, 
has proven successful at demonstrating a case for 
economies of scale for CO² infrastructure. In particu-
lar, this approach has been used in the Netherlands 
and the United Kingdom. While the German Govern-
ment committed itself to developing industrial 
transformation clusters in the coalition agreement 
(SPD, Bündnis 90/Die Grünen and FDP, 2021), little 
progress has been made thus far.

Nonetheless, some states like North Rhine Westpha-
lia, which has considerable amounts of CO² emissions 
resulting from its industrial sectors, have identified 
and prioritized the use of CCS through the develop-
ment of clusters as Figure 5 shows. 

Figure 4: A potential CO² transport network in Germany 
(Federal Ministry of Economic Affairs and Climate 
Action, 2022)

CATF | The Role of Carbon Management in a Climate-Neutral North Rhine-Westphalia 2

Carbon Management Clusters  
in North Rhine-Westphalia
Two key areas were identified as carbon management 
clusters in North Rhine-Westphalia: The Rhine Cluster 
and Westphalia Cluster.

The Rhine Cluster

 � The Rhine Cluster is made up predominately of 
chemical refineries, as well as the presence of steel  
and lime industries.

The Westphalia Cluster

 � The Westphalia Cluster comprises of cement  
and lime industrial facilities.

 � The development of a CO2 pipeline network for the 
Westphalia Cluster is highly-recommended.

A critical component of the Carbon Management 
Strategy of North Rhine-Westphalia is the availability 
of CO2 storage sites. The study examined storage 
options in the Netherlands (Porthos) and Norway 
(Northern Lights).

The availability of CO2 storage sites in Germany  
or its surrounding areas would enable industries in 
North Rhine-Westphalia to reduce CO2 emissions 
more easily.

“No carbon capture and storage  
without CO₂ infrastructure. No climate-
neutral industry without carbon  
capture and storage.” 

Ministry for Economic Affairs, Digitisation,  
Innovation and Energy of North Rhine-Westphalia

Source: SCI4climate.NRW 2021: CO2-Entstehung der Industrie in einem 
klimaneutralen NRW, Impuls für eine Infrastrukturgestaltung, Wuppertal
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The Carbon Management Strategy of North Rhine-Westphalia
To address the need to develop a carbon management industry, the Government of North Rhine-Westphalia  
has developed a Carbon Management Strategy. Four key stages are involved in the Strategy which include:

Reduction of Carbon Intensity in Industry

Development of carbon-free technologies, a hydrogen economy and renewable energy generation

Sustainable Carbon Usage

Emphasise and monitor the sustainable use of biogenic sources while creating value pathways through the 
Emissions Trading system, Carbon Border Adjustment Mechanism and Carbon Contracts for Difference

CO2 Management

Planning development of CO2 transportation infrastructure for national and international cooperation, 
while providing a more harmonious legal framework for CO2 storage

Social Discourse

Provide public awareness and education on carbon management while promoting low-carbon products 
with a Sustainable Carbon Label

1

CO2 Quantities in kt/yr

Solutions to Unlock CCS

CO² Quantities in kt/yr

Figure 5: A map of industrial sources of CO² in North 
Rhine Westphalia, which could form CCS clusters 
(SCI4climate.NRW, 2021)
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IV. FROM NUMBY TO YUMBY

Much like other energy and climate technologies, 
CCS has suffered from public opposition to projects 
in the past. This has created difficulties with a 
message of “Not under my backyard” being made 
clear by local communities where CCS projects have 
been proposed. It is critical that we move away from 
“Not under my backyard” (NUMBY) toward “Yes 
under my backyard” (YUMBY).

In other EU Member States, like Denmark, the state 
has taken a mandatory ownership stake of 20 per 
cent in all storage projects, ensuring that the 
economic benefits of CO² storage can be obtained 
by the public. Similarly, in Germany, local communi-
ties could obtain economic benefits from CCS 
projects by taking ownership stakes in them. This 
would ensure that economic benefits from CCS and, 
in particular, CO² storage projects, can be felt in the 
local community. Additionally, it is critical that 
communication with local communities is started as 
early as possible in the development of potential 
CCS projects, led by local and regional governments. 
Be it transport or storage infrastructure, it is critical 
to ensure that concerns and questions from local 
communities are effectively addressed and dealt 
with from the very beginning to ensure maximum 
trust and public buy-in.

partnership with leading German research and 
academic institutions to ensure CCS knowledge and 
know-how can be effectively spread through, for 
example, courses on CCS leading to qualified 
professionals.

Another already well-established format could be a 
so-called living lab, in which decisionmakers, 
practitioners from industry as well as representa-
tives from civil society and science come together to 
discuss, test, and challenge a rollout and implemen-
tation of ideas and technologies in a practical 
manner. Already existing living labs, e.g., on the 
energy transition, and experiences made and 
lessons learned from these can serve as a valuable 
starting point for setting up a dedicate living lab also 
for CCS. What is key is to draw not only technological 
lessons from this efficient sandbox approach, but 
also regulatory lessons to be implemented.

Solutions to Unlock CCS
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In the coming year, European elections will 
result in a new political agenda in Brussels, while 
over the course of the next two years, the German 
Government has significant opportunities to ensure 
the scale up of CCS. Looking toward 2030, the next 
German Government must ensure even greater 
ambition to scale up CCS is provided.

Within the next two years, it is important that 
the bottleneck currently impeding first-mover CCS 
projects in Germany is unlocked. The EU Net Zero 
Industry Act offers the chance for Germany to 
accelerate project development, while domestically 
it is critical that the CCfD scheme is finalised to 
ensure CCS is an economically viable climate tool. 
Moreover, the German CO² storage law (KSpG) must 
be amended to ensure the development of CO² 
storage sites is provided for in Germany. The 
development of industrial clusters is also critically 
important to reduce costs and liabilities and enable 
knowledge sharing ensuring the first phase of CCS 
developments in Germany is provided for.

In the long-term, it is critical that the role of 
the German State is made clear in terms of its 
involvement in the development of CCS. As interna-
tional examples, such as Denmark, have shown, 
there is significant added benefit to state involve-
ment in the early stages of project development. 
This is particularly important to ensure that the CCS 
industry is made competitive and not subject to the 
formation of monopolies controlled by certain 
industries which risks eroding public trust in this 
nascent industry. More broadly the Government can 
ensure greater knowledge sharing and public 
involvement in CCS in the long term to ensure the 
maximum climate and economic benefits can be 
shared by the public.



15 CCS and Climate Neutrality References

Bellona Deutschland (2022): Rechtliche Rahmenbedingungen für Carbon Capture and Storage (CCS) 
in Deutschland. Available at: https://de.bellona.org/publication/rechtliche-rahmenbedingungen-fur-
carbon-capture-and-storage-ccs-in-deutschland/ (Accessed on 21 November 2023).

Bundesverband der deutschen Industrie (2021): Klimapfade 2.0: Ein Wirtschaftsprogramm für 
Klima und Zukunft. Available at: https://bdi.eu/themenfelder/energie-und-klima/klimapfade/ (Accessed 
on 21 November 2023).

Clean Air Task Force (2022): Decarbonising European industry: Enabling carbon capture and storage 
through the EU ETS. Available at: https://www.catf.us/resource/decarbonising-european-industry-
enabling-carbon-capture-storage-eu-ets/ (Accessed on 21 November 2023).

Clean Air Task Force (2023): Porthos and Beyond: The Critical Importance of Carbon Capture and 
Storage Projects for Dutch Climate Goals. Available at: https://www.catf.us/resource/porthos-and-
beyond-the-critical-importance-of-carbon-capture-and-storage-projects-for-dutch-climate-goals/ 
(Accessed on 21 November 2023).

Deutsche Energie Agentur (2021): dena-Leitstudie Aufbruch Klimaneutralität. Available at: https://
www.dena.de/fileadmin/dena/Publikationen/PDFs/2021/Abschlussbericht_dena-Leitstudie_Aufbruch_
Klimaneutralitaet.pdf (Accessed on 21 November 2023).

DNV (2021): Pathway to Net Zero Emissions - Energy Transition Outlook 2021. Available at: https://
www.dnv.com/energy-transition/pathway-to-net-zero-2021.html (Accessed on 21 November 2023).

European Commission (2018): In-depth analysis in support on the COM(2018) 773: A Clean Planet 
for all - A European strategic long-term vision for a prosperous, modern, competitive and climate neutral 
economy. Available at: https://climate.ec.europa.eu/system/files/2018-11/com_2018_733_analysis_in_
support_en.pdf (Accessed on 21 November 2023).

European Commission (2023): Proposal for a Regulation of the European Parliament and of the 
Council on establishing a framework of measures for strengthening Europe’s net-zero technology 
products manufacturing ecosystem (“Net-Zero Industry Act”), COM(2023) 161 final).

European Scientific Advisory Board on Climate Change (2023): Scientific advice for the 
determination of an EU-wide 2040 climate target and a greenhouse gas budget for 2030–2050. 
Publications Office. Available at: https://data.europa.eu/doi/10.2800/609405 (Accessed on 29 August 
2023).

Federal Ministry of Economic Affairs and Climate Action (2022): Long-term Scenarios for the 
Transformation of the Energy System in Germany. Available at: https://langfristszenarien.de/enertile-
explorer-wAssets/docs/LFSIII_Webinar16.11.2022_Industrie_final.pdf (Accessed on 21 November 2023).

REFERENCES 

https://de.bellona.org/publication/rechtliche-rahmenbedingungen-fur-carbon-capture-and-storage-ccs-in-deutschland/
https://de.bellona.org/publication/rechtliche-rahmenbedingungen-fur-carbon-capture-and-storage-ccs-in-deutschland/
https://bdi.eu/themenfelder/energie-und-klima/klimapfade/
https://www.catf.us/resource/decarbonising-european-industry-enabling-carbon-capture-storage-eu-ets/
https://www.catf.us/resource/decarbonising-european-industry-enabling-carbon-capture-storage-eu-ets/
https://www.catf.us/resource/porthos-and-beyond-the-critical-importance-of-carbon-capture-and-storage-projects-for-dutch-climate-goals/
https://www.catf.us/resource/porthos-and-beyond-the-critical-importance-of-carbon-capture-and-storage-projects-for-dutch-climate-goals/
https://www.dena.de/fileadmin/dena/Publikationen/PDFs/2021/Abschlussbericht_dena-Leitstudie_Aufbruch_Klimaneutralitaet.pdf
https://www.dena.de/fileadmin/dena/Publikationen/PDFs/2021/Abschlussbericht_dena-Leitstudie_Aufbruch_Klimaneutralitaet.pdf
https://www.dena.de/fileadmin/dena/Publikationen/PDFs/2021/Abschlussbericht_dena-Leitstudie_Aufbruch_Klimaneutralitaet.pdf
https://www.dnv.com/energy-transition/pathway-to-net-zero-2021.html
https://www.dnv.com/energy-transition/pathway-to-net-zero-2021.html
https://climate.ec.europa.eu/system/files/2018-11/com_2018_733_analysis_in_support_en.pdf
https://climate.ec.europa.eu/system/files/2018-11/com_2018_733_analysis_in_support_en.pdf
https://data.europa.eu/doi/10.2800/609405
https://langfristszenarien.de/enertile-explorer-wAssets/docs/LFSIII_Webinar16.11.2022_Industrie_final.pdf
https://langfristszenarien.de/enertile-explorer-wAssets/docs/LFSIII_Webinar16.11.2022_Industrie_final.pdf


16 CCS and Climate Neutrality

Federal Ministry of Economic Affairs and Climate Action (2023): Industriepolitik in der Zeitenwende. 
Available at: https://www.bmwk.de/Redaktion/DE/Pressemitteilungen/2023/10/20231024-habeck-legt-
industriestrategie-vor.html (Accessed on 21 November 2023).

Global CCS Institute (2023): Global Status of CCS Report 2023. Available at: https://status23.
globalccsinstitute.com/ (Accessed on 21 November 2023).

Gulf Coast Carbon Center (2021): SACROC Research Project. Available at: https://gccc.beg.utexas.
edu/research/sacroc (Accessed on 21 November 2023).

Heidelberg Materials (2023): First fully decarbonised cement plant in Germany: Heidelberg 
Materials gets support from the EU Innovation Fund, 13 July. Available at: https://www.
heidelbergmaterials.com/en/pr-2023-07-13 (Accessed on 21 November 2023).

IEA Greenhouse Gas R&D Programme (2013): A Brief History of CCS and Current Status. Available 
at: https://ieaghg.org/docs/General_Docs/Reports/2013-16_Information_Sheets_for_CCS_All_sheets.pdf 
(Accessed on 21 November 2023).

Intergovernmental Panel on Climate Change (2022): Working Group III contribution to the Sixth 
Assessment Report of the Intergovernmental Panel on Climate Change. Intergovernmental Panel on 
Climate Change. Available at: https://www.ipcc.ch/report/sixth-assessment-report-working-group-3/ 
(Accessed on 21 November 2023).

International Energy Agency (2020): CCUS in clean energy transitions. Available at: https://www.iea.
org/reports/ccus-in-clean-energy-transitions (Accessed on 21 November 2023).

Kopernikus-Projekt Ariadne (2021): Ariadne-Report: Deutschland auf dem Weg zur Klimaneutralität 
2045 Szenarien und Pfade im Modellvergleich, p. 359. Available at: https://doi.org/10.48485/PIK.2021.006 
(Accessed on 21 November 2023).

Krevor, S. et al. (2023): Subsurface carbon dioxide and hydrogen storage for a sustainable energy 
future, in: Nature Reviews Earth & Environment, 4(2), pp. 102–118. Available at: https://doi.org/10.1038/
s43017-022-00376-8 (Accessed on 21 November 2023).

Lockwood, T. (2023): Mapping the cost of carbon capture and storage in Europe, 22 February. 
Available at: https://www.catf.us/2023/02/mapping-cost-carbon-capture-storage-europe/ (Accessed on 
21 November 2023).

Prognos, Öko Institut and Wuppertal Institut (2021): Klimaneutrales Deutschland 2045. Available at: 
https://www.agora-energiewende.de/publikationen/klimaneutrales-deutschland-2045-
zusammenfassung (Accessed on 21 November 2023).

SCI4climate.NRW (2021): CO²-Entstehung der Industrie in einem klimaneutralen NRW: Impuls für 
eine Infrastrukturgestaltung. Available at: https://www.energy4climate.nrw/fileadmin/Service/
Publikationen/Ergebnisse_SCI4climate.NRW/Szenarien/2020/co2-entstehung-der-industrie-in-einem-
klimaneutralen-nrw-impuls-fu__r-eine-infrastrukturgestaltung-cr-sci4climatenrw.pdf (Accessed on 21 
November 2023).

SPD, Bündnis 90/Die Grünen and FDP (2021): Koalitionsvertrag. Available at: https://www.
bundesregierung.de/breg-de/aktuelles/koalitionsvertrag-2021-1990800 (Accessed on 21 November 2023).

References

https://www.bmwk.de/Redaktion/DE/Pressemitteilungen/2023/10/20231024-habeck-legt-industriestrategie-vor.html
https://www.bmwk.de/Redaktion/DE/Pressemitteilungen/2023/10/20231024-habeck-legt-industriestrategie-vor.html
https://status23.globalccsinstitute.com/
https://status23.globalccsinstitute.com/
https://gccc.beg.utexas.edu/research/sacroc
https://gccc.beg.utexas.edu/research/sacroc
https://www.heidelbergmaterials.com/en/pr-2023-07-13
https://www.heidelbergmaterials.com/en/pr-2023-07-13
https://ieaghg.org/docs/General_Docs/Reports/2013-16_Information_Sheets_for_CCS_All_sheets.pdf
https://www.ipcc.ch/report/sixth-assessment-report-working-group-3/
https://www.iea.org/reports/ccus-in-clean-energy-transitions
https://www.iea.org/reports/ccus-in-clean-energy-transitions
https://doi.org/10.48485/PIK.2021.006
https://doi.org/10.1038/s43017-022-00376-8
https://doi.org/10.1038/s43017-022-00376-8
https://www.catf.us/2023/02/mapping-cost-carbon-capture-storage-europe/
https://www.agora-energiewende.de/publikationen/klimaneutrales-deutschland-2045-zusammenfassung
https://www.agora-energiewende.de/publikationen/klimaneutrales-deutschland-2045-zusammenfassung
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_SCI4climate.NRW/Szenarien/2020/co2-entstehung-der-industrie-in-einem-klimaneutralen-nrw-impuls-fu__r-eine-infrastrukturgestaltung-cr-sci4climatenrw.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_SCI4climate.NRW/Szenarien/2020/co2-entstehung-der-industrie-in-einem-klimaneutralen-nrw-impuls-fu__r-eine-infrastrukturgestaltung-cr-sci4climatenrw.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_SCI4climate.NRW/Szenarien/2020/co2-entstehung-der-industrie-in-einem-klimaneutralen-nrw-impuls-fu__r-eine-infrastrukturgestaltung-cr-sci4climatenrw.pdf
https://www.bundesregierung.de/breg-de/aktuelles/koalitionsvertrag-2021-1990800
https://www.bundesregierung.de/breg-de/aktuelles/koalitionsvertrag-2021-1990800


17 CCS and Climate Neutrality

THE AUTHORS
Eadbhard Pernot  
Policy Manager, Carbon Capture 
Clean Air Task Force 
epernot@cleanairtaskforce.org

Luisa Keßler 
Policy Advisor Sustainable Hydrogen Economy
Bellona
luisa@bellona.org
				  

Matthias Poralla
Consultant
Perspectives Climate Group
poralla@perspectives.cc

Maximilian Lauer 
Policy Specialist Energy Markets
EPICO KlimaInnovation
maximilian.lauer@epico.org

Martin Schebesta
Policy Advisor Energy and Resources
Konrad-Adenauer-Stiftung e.V.
martin.schebesta@kas.de

 
 

Contact at the Konrad-Adenauer-Stiftung e. V.
Konrad-Adenauer-Stiftung e. V. 
Martin Schebesta 
Policy Advisor Energy and Resources 
Department 2030 Agenda  
Division Analysis and Consulting 
T +49 30 26996 3595 
martin.schebesta@kas.de

Contact at EPICO KlimaInnovation
EPICO KlimaInnovation
Maximilian Lauer
Policy Specialist Energy Markets
maximilian.lauer@epico.org 

  
EPICO KlimaInnovation 
EPICO_Online 
epico.org

mailto:epernot@cleanairtaskforce.org
mailto:luisa@bellona.org
mailto:poralla@perspectives.cc
mailto:maximilian.lauer@epico.org
mailto:martin.schebesta@kas.de
mailto:martin.schebesta@kas.de
mailto:maximilian.lauer@epico.org


kas.de 
epico.org


	Description 
	At a Glance
	Introduction
	Challenges
	i. Political Neglection of CCS
	ii. �The Policy and Legal Bottleneck
	iii. �Long-Term Role of the State
	iv. Know-How

	Solutions to unlock CSS
	i. �Crafting a Nuanced, Yet Positive, CCS Narrative 
	ii. Cluster Strategy
	iii. �Coordination by the State
	iv. From NUMBY to YUMBY

	The Way Forward
	References 
	The Authors




