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Abstract

Carbon capture utilization and storage (CCUS) is set to play a key role in decarbonization. Most of the
technologies are yet to be seen on commercial scale. Denmark is in the process of establishing some

of the first large-scale CCUS value-chains.

Through a combination of document analysis and interviews, | study the ideas driving the current
roll-out of CCUS in Denmark. To do this, | make use of the analytical concept of sociotechnical

imaginaries.

Through my work, | find that CCUS is mobilised as a necessary tool for halting climate change. It is
also envisioned as a profitable business adventure and with potential to secure Denmark’s image as a
climate frontrunner. This leads me to discuss how the rollout of CCUS is driven by an approach to

climate mitigation which centres technological development and market-driven mechanisms.

| conclude that, while CCUS might be deemed necessary for industrial decarbonisation, the
technologies are unlikely to foster wide-reaching change, thus it remains key to continuously
scrutinize its role in climate mitigation and the construction of more climate-friendly societies.

Keywords: CCUS, industrial decarbonisation, carbon infrastructure, climate change mitigation,
sociotechnical imaginaries, ecomodernism,

Word count: 10.951
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Intergovernmental Panel on Climate Change (IPCC)
International Energy Agency (IEA)

Carbon capture storage (CCS)

Carbon capture utilisation (CCU)

Carbon capture utilisation and storage (CCUS)
Bioenergy with carbon capture and storage (BECCS)
Direct air capture (DAC)

Direct air carbon capture and sequestration (DACCS)
Negative emissions technology (NET)

Enhanced oil recovery (EOR)

Power-to-X (Pt-X)

Science and Technology Studies (STS)
Memorandum of Understandings (MoUs)

Small and medium enterprises (SMEs)



1 Introduction

“The potential is enormous, and that is why it is so important for us to get the market started now” (Klima-,

energi- og forsyningsministeriet, 2021)

“We need to develop tools like CO2-capture and storage in parallel with expanding renewable energies and
transitioning from black to green. It is not the easy solution — but it is the necessary one” (Klima-, energi- og

forsyningsministeriet, 2024)

The two quotes are from 2021 and 2024 respectively, both said in relation to political agreements
that demonstrate the focus on developing and implementing different solutions for capturing and
storing carbon in Denmark. Firstly, Dan Jgrgensen, the Danish Minister of Climate at the time, notes
with joy and pride, how the political agreement from 2021 marks the first steps towards establishing
solutions for carbon capture storage and utilisation in Denmark — with the first storage facilities,
predicted at the time, to be ready in 2025. In 2024, Lars Aagard, the current Danish Minister of
Climate, echoes the same sentiments. As a large-scale tender round, delivering financial support for
carbon capture and storage-solutions in Denmark with up to 28billion DKK, opens for applications, he
notes with pride and joy how this marks the next step in establishing the tools that are necessary in

reaching the Danish and European climate targets of emission reductions.

The comments from the two Danish politicians —and more so all the actions and developments
running to and from these two public statements — mark the increased focus on solutions for
managing carbon emissions through capture, storage and utilisation. As noted by the International
Energy Agency (IEA), carbon capture utilisation and storage (CCUS) hold the potential to redirect
carbon from getting released directly into the atmosphere. Supposedly, it has the potential to
support decarbonisation by producing alternative fuels for trucks, ships and planes, necessary to
eliminate the reliance on fossil fuels. And, supposedly, it has the potential to eliminate emissions by
capturing and storing carbon underground. Furthermore, it also holds the potential to reduce the
total amount of atmospheric carbon dioxide through negative emissions (IEA, 2023). Heralded as a
box of unavoidable tools in reaching targets for emissions and decarbonisation, CCUS is slowly
becoming the word on everybody’s lips, when it comes to balancing climate mitigation,

decarbonisation and industrialised activity.

In Denmark, @rsted, a Danish energy company of which the Danish government holds the majority of
shares, is getting ready to demonstrate one of the world’s first large-scale value chains for carbon

capture and storage (Energistyrelsen, 2024a; @rsted, 2025). Simultaneously, Denmark has multiple



instruments of incentivisation and strategies for continued implementation and upscaling of CCUS in
place (Energistyrelsen, 2024b; Klima-, energi- og forsyningsministeriet, 2025), in addition to a
potentially key geopolitical position in relation to future European carbon infrastructure (Joint
Research Centre, 2024). In this way, Denmark’s CCUS deployment resembles a critical case study in
the sense that it is part of a few countries, all taking steps to realising increasingly large-scale rollout
of CCUS. At the same time, the deployment is mobilised explicitly as part of both national and
European goals of decarbonisation and climate mitigation, thus making it a key point of interest for

understanding current trends of sustainability and transition.

For this thesis, | will be looking at how different cultural ideas and visions in connection to CCUS play
into the development and deployment of carbon management solutions in Denmark. In order to
study this, | will make use of the concept of sociotechnical imaginaries, which pays particular interest
to the intersection between collectively held beliefs, technological development and relations of

power and interest. | will work with the following problem statement and research questions.
1.1 Problem Statement
What dominant sociotechnical imaginaries shape the rollout of CCUS in Denmark?
- What are the political ambitions and goals of CCUS in Denmark?
- How are the dominant sociotechnical imaginaries of CCUS in Denmark characterised?
- Whose interests are served by the dominant sociotechnical imaginaries?

In working with the questions, | am continuously drawing on the concept of sociotechnical
imaginaries in order to explore CCUS in Denmark. In this way, the thesis is done with the ambition to
understand how institutional norms, cultural values and ideas of technology and the climate all
interact in shaping possible paths for climate mitigation. By invoking this approach to CCUS, | am
interested in exploring as well as critically examining and challenging the ways in which technologies

and climate mitigation gets imagined in relation to each other.

The thesis is structured as follows. In the following section, I'll present clarification on the basic
concepts and general landscape of carbon management technologies. This will be followed by the
theoretical framework and methodology, leading up to the presentation of findings, analysis and

discussion. And ultimately, a conclusion.



2 Context

2.1 How to talk about carbon management technologies

Since the Paris Agreement, there has been an increasing prevalence of companies and countries
setting net-zero targets and goals, usually in the form of identifying a desired amount of reduction of
emissions by a certain year or time (Green et al., 2025). This has also led to discussion around the
use of targets in relation to their operationalisation, robustness and realisability (Hale et al., 2022;
Rogelj et al., 2021). Along with this, there has been an increasing focus on decarbonisation and
technologies for CCUS (McLaughlin et al., 2023). The dynamics between net-zero targets, CCUS and
carbon dioxide removal have been approached in numerous ways. Some scholars have studied the
function of models, with a particular attention to the role of IPCC, showcasing how modelling can
help position specific pathways as more tenable than others (D. McLaren & Markusson, 2020; van
Beek et al., 2020; Van Beek et al., 2022). Elsewhere, scholars have argued for the necessity of
considering how net-zero gets defined in order to ensure a balance between the promise of future
reductions and the need for reductions in the present (Markusson et al., 2024; D. P. McLaren et al.,
2019), while stressing the importance of considering relations of power in the process (Carton et al.,
2023; J. F. Lund et al., 2023). Others still have focused more on understanding how best to integrate
technologies into existing supply-chains and industrial relations (Edelenbosch et al., 2024; Matos et

al., 2024; Paltsev et al., 2021).

For the purpose of this thesis, | will briefly go through the different technologies connected to CCUS
below, while noting some of the key differences of importance. Figure 1 below shows a simplified
version of a CCUS chain. In the illustration you can see how it entails,

1. Capturing carbon from a source, either at point sources such as power stations or industrial
facilities, or directly from the air,

2. A mode of transport, either via pipelines, trucks or ships,
Ending up at a site of geological storage, either on-shore or off-shore,

4. Or gets transported to a site for utilisation for other purposes, e.g. enhanced-oil-recovery or
other products such as fertiliser, building materials or synthetic fuels
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Figure 1. A simplified illustration of potential CCUS chains (IEA, 2024)

In this way, the illustration showcases how CCUS entails different solutions under one composite
term. At the same time the illustration also showcases how, from a system perspective, the
technologies run along some of the same infrastructure (McLaughlin et al., 2023). The composite

term of CCUS can be divided by its end-use: Storage (CCS) or Utillisation (CCU).

2.2 Carbon Capture and Storage

CCS is, as the name implies, aimed ultimately at storing carbon permanently, thus preventing it from
getting released into the atmosphere, either by injecting it into oil- and gas fields or in suited
geological structures. Much of the interest and deployment has been in capturing carbon directly
from point sources in for example waste incineration facilities or cement production plants in order
to tackle hard-to-abate sectors and residual emissions, which otherwise are technically impossible to
eliminate — as well as to capture emissions from fossil fuel plants in an effort to decrease the carbon
footprint of e.g. coal production. While receiving a lot of attention in the 2000s for the potentials
listed above, deployment of capture and storage facilities have high initial costs and no clear payoffs,
which in turn has been pointed out as reasons for a limited large-scale deployment of the technology
(Martin-Roberts et al., 2021; Wang et al., 2021). Along with this, it has also been criticised for the
potential of creating fossil fuel lock-ins, in particular in relation to its application on coal plants

(Vergragt et al., 2011).

With the interest in achieving negative emissions, the ability of storing carbon has received particular
attention in the combination with bioenergy production (BECCS) as well as in combination with direct
air capture (DACCS). Installing carbon capture facilities on bioenergy plants and subsequently storing
the biogenic carbon has the potential for negative emissions. At the same time, BECCS has received
criticism for its perceived sustainability, particularly in relation to the issue of securing the biomass
used for production is sustainably sourced. Operations and in particular scaling up comes with
potential issues of land use and biodiversity (Babin et al., 2021; Gough et al., 2018). Direct air
capture consists of pulling carbon from the air. By storing it afterwards you would decrease total

amount of atmospheric carbon. The large-scale deployment is still unsure due to technological
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immaturity and high energy penalties. It is thus a challenge how to balance it in relation to a wider

energy system (Lehtveer & Emanuelsson, 2021).
2.3 Carbon Capture and Utilisation

Opposed to storage, utilisation is aimed at different processes on utilising captured carbon.
Historically, and somewhat infamously, captured carbon has been used for enhanced oil recovery,
which utilises carbon dioxide to increase the total amount of oil extracted from oil wells (Martin-
Roberts et al., 2021; McLaughlin et al., 2023). While this continues to be a practice, the debate on
utilisation is increasingly focused on the possibilities of utilising captured carbon for creation of other
products, in a form of carbon upcycling (Mertens et al., 2020, 2023) (see Appendix A for a combined
and extended overview of utilisation processes and their estimated climate benefits). One particular
interest is the topic of e-fuels, which can serve as an alternative to fossil-based fuel for ships and
trucks (Dell’Aversano et al., 2024; Singh et al., 2022; Zhao, 2025) (see also Appendix B for an
overview of e-fuel production). The climate impact of CCU continues to be a point of heavy debate.
Some argue that CCU helps reduce total carbon emissions by reducing the need for additional fossil-
based carbon. In continuation of this, by securing that the utilised carbon is non-fossil based,
proponents argue that systems of CCU represent an essential cornerstone of post-fossil future
societies, as it allows for the creation of some of the products that have become stables of a fossil-
based economy, but without using additional fossil-sourced carbon (Bang et al., 2024; Mertens et
al., 2023; Zhao, 2025). Others argue that the climate impacts are near to impossible to measure,
and in the current practical reality, they mostly represent a slight delay of emissions via upholding
carbon in additional products before being released into the atmosphere (Peplow, 2022). The
process of electrolysis needed for the production of e-fuels also comes with a high energy penalty,
which contributes to the critique of its viability and potential as a sustainable solution (Ueckerdt et

al., 2021).

2.4 Distinguishing CCUS

In the long-term, finding ways of designing and implementing carbon management is a central part
of decarbonisation. As mentioned earlier, solutions of CCS and CCU often operate on some of the
same infrastructures. At the same time, it is a continuous point of debate how to treat the potentials
of storage and utilisation in planning for future climate mitigation and decarbonised societies,
considering their differences in climate benefits and impacts (Bruhn et al., 2016; Kleijne et al.,

2022; McLaughlin et al., 2023; Talus & Maddahi, 2024).



Meanwhile, in general, there are no clear-cut principles for when to speak of CCS and when to speak
of CCU, with them also often being treated in relation to each other under the composite term of
CCUS, as seen in examples from articles (McLaughlin et al., 2023), policies (European Commission,
2024) as well as by organisations such as the IEA (IEA, 2023). The encompassing nature of CCUS
makes for a both empirically slightly muddled and analytically interesting overlap, considering the
different potential deployments and scenarios which all exist under one umbrella. This applies for the
case of Denmark as well, which will be highlighted later in the thesis. | will, for the sake of this thesis,
opt for using the composite term of CCUS and then elaborate, analyse and discuss the differences in

technological solutions as they become relevant throughout the thesis.



3 Methodology

3.1 Designing and Identifying the Case

In working with the problem statement of the thesis, | employed a composite set of methods for data
collection and analysis. I'll go through them in the following sections and discuss how they shaped

my findings and points of discussion.

In approaching the topic, | designed the study to be an explorative study of CCUS explicitly as a novel
phenomenon in Denmark. It is fundamentally qualitative in approach and ambition (C. Lund, 2014;
Rule, 2024). | opted for an explorative and qualitative approach due to an interest in understanding
how CCUS is viewed, understood and worked with — both politically and in the fields of research and
deployment (Bryman, 2012). Denmark has funding schemes as well as research and development
targeted directly at scaling up CCUS. Efforts that are explicitly tied to the country’s climate targets.
While they are not the only country explicitly focusing on CCUS development (both Norway, Sweden
and the Netherlands in particular have similar efforts of scaling up CCUS), the amount of unexplored
territory within large-scale CCUS deployment arguably makes all national and large-scale deployment
efforts a critical case. Additionally, Denmark may be set to play a critical role in future infrastructures,

with its geographical position connecting Central Europe with Scandinavia.

3.2 Data Collection

The data collection was done through different methods. | accessed publicly available information
through documents, political agreements and websites as well as attended several public events
related to CCUS in Denmark. While establishing a foundational understanding of the field, it also helped
me identify CCUS actors of interest for interviews as well as prepare relevant interview guides. In turn,
| conducted an in-depth document analysis of a series of documents related to the political agreements

and strategies surrounding CCUS in Denmark (Morgan, 2022).

Additionally, | conducted six semi-structured interviews with actors involved in the rollout of CCUS in
Denmark (Tanggaard & Brinkmann, 2020). Four was done online, two in-person at the interviewees
place of work. The interviewees were chosen to get different perspectives on CCUS. They were
positioned at state agencies, engineering consultancies, research institutions as well as two different
institutions facilitating research and development as well as industry relations within the field of CCUS
in Denmark. The focus of the interviews was two-fold. | was interested in the work done in relation to

the rollout of CCUS on the one hand, and the understandings and visions they had of CCUS on the



other. To capture this, the interviews consisted of questions tailored specifically to the interviewee’s
work, which were rather specific, and then a series of more open questions regarding how they view
the potential and challenges of CCUS in Denmark, its relation to international contexts, climate change
and the Danish climate targets. Ultimately, | also had the interviewees describe their future visions of

CCUS in Denmark in 10, 30, and 50 years (see Appendix C for interview guides).
3.3 Processing and Analysis

| used NVIVO to structure the coding and preliminary analysis of my material. Both sets of material
(consisting of documents and interview data respectively) were analysed in the style of a content and
thematic analysis with the overall ambition of discerning patterns and themes of interest (Bryman,
2012). As the two sets of material were designed to answer different parts of my research questions,
the coding and analysis were done separately. Firstly, | conducted the document analysis, which helped
me identify a set of themes. In turn, this served as a vantage point for the subsequent coding and
analysis of the interviews (see Appendix D for codebooks used for the document analysis and the

interviews respectively).

As CCUS is a composite term (see Context section), it was a particular challenge during the work of the
thesis to find ways to ensure how and in what ways the interviewees spoke to the same phenomenon.
| tried to accommodate this by incorporating the tensions between CCS and CCU as part of my analysis
and findings, e.g. by coding for utterances positioning CCS in relation to CCU and by staying aware of
the connection between the interviewees position and work and their respective perspectives. The
different data sources and positions of the interviewees also help illustrate how the emerging field of
CCUS in Denmark takes the form of a patchwork of institutions, sectors, actors and interests (see

Appendix G).

The figure below is a simplified illustration of the research design. In the style of a triangulation, it
showcases how the individual methods help answer different research questions, in turn helping to
answer the central problem statement. At the same time, the entire process is influenced by the

theoretical perspective.



The
STS & soc aginaries

What dominant sociotechnical imaginaries
shape the rollout of CCUS in Denmark?

Whese inter?ests are serfed by the Political ambitions
domyhant sociotechnica maginaries? CCUS in Denmark

Semi-structured How are the dominant sociotechnical Document analysis &

interviews imaginaries of CCUS in Denmark desktop research
—— T

Figure 1 Simple illustration of research and analytical design made by author
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4 Theory

To guide my analysis, | am drawing primarily on the concept of sociotechnical imaginaries as it has
been developed within the field of Science and Technology Studies (STS). In the following section, | will
give a brief introduction to STS, the concept of imaginaries broadly and more specifically sociotechnical

imaginaries, while highlighting how | understand and use it for the work done in this thesis.

4.1 Science and Technology Studies

STS is an interdisciplinary scholarly tradition which posits that science and technology must be
understood in its social and political context. It has an interest in investigating and contextualising
scientific practices and posits that technologies carry meanings beyond just their technological and
physical properties. They are also tools of power, which play a part in structuring cultural and societal
meanings. According to STS scholars it is necessary and meaningful to look into how such a structuring
takes place. As such, the traditions of STS have sought to be critical of what they see as a false idea of
science and technology as objective and isolated, instead opting for a view of scientific knowledge as
partial and technology as embedded in societal, economic and cultural norms (Felt et al., 2017;

Jasanoff, 2015b).

Particularly, STS scholars have been interested in the role of science and technology and how it
connects to the ways on which contemporary societies imagine “past, present and future” (Felt et al.,
2017). In order to explore these questions, STS scholars have made use of the concept of imaginaries.
While it is theorised in different ways, there is a common understanding of imaginaries as something
that is “held collectively and draw attention to embedded visions of the social in operation, in
particular technological and scientific developments and regimes” (McNeill et al., 2017, p. 438). In their
genealogically informed review of the concept within STS, McNeil et al., (2017) discern and identify

three overall strands of studies utilising imaginaries to explore different subject matter:

1. A conceptualisation of imaginaries in relation to communities, cultures and practice, thus
interested in how imaginaries tie together and imbue certain collective practices with

meaning,

2. A conceptualisation of imaginaries in relation to understanding of bodies, subjects and
differences, thus interested in how imaginaries shape and enforce specific ideas of how to

perform as a subject, while clouding others,
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3. Aconceptualisation of imaginaries particularly interested in the role of imaginaries in enforcing

and reproducing the power of institutions, states and policies,

4.2 Sociotechnical Imaginaries

For the purpose of this thesis, | am drawing primarily on the third branch and particularly the concept
of sociotechnical imaginaries (Jasanoff, 2015a). It was first developed explicitly in relation to and
targeted at understanding the connections between technological regimes and state power in
articulating national technoscientific cultures (Jasanoff & Kim, 2009). The concept has since been
expanded, noting how sociotechnical imaginaries are “not limited to nation-states but can be
articulated by other organised groups, such as corporations, social movements, and professional
societies” (Jasanoff, 2015a, p. 5). Jasanoff defines sociotechnical imaginaries as “collectively held,
institutionally stabilized, and publicly performed visions of desirable futures, animated by shared
understandings of forms of social life and social order attainable through, and supportive of, advances
in science and technology” (Jasanoff, 2015a, p. 7). Furthermore, she notes how the concept is
developed in order to investigate how, “through the imaginative work of varied social actors, science
and technology, become enmeshed in performing and producing diverse visions of the collective good,
at expanding scales of governance from communities to nation-states to the planet” (Jasanoff, 2015a,
p. 7). Writing in continuation of the literature on imaginaries, Lefstad et al. utilises the concept in
relation to carbon capture and storage technologies in Scandinavia. In their paper they posit that
imaginaries can be “identified by the interests they serve”. Their theorisation of the concept thus puts
the performative power of imaginaries front and centre in the sense that specific imaginaries
necessarily serve something or someone, by bringing forward specific, desirable futures and realities

and at the same cloud others (Lefstad et al., 2024).

The field of STS guides my understanding of the role of science and technology as intersecting with
political and cultural systems. Furthermore, the concept of sociotechnical imaginaries more specifically
helps me understand the ways in which collective understandings of technological possibility, societal
good and governance merge with ideas about climate change and climate mitigation. This seems
particularly useful to capture the elements of interest in my empirical case; it is a long-term plan for
technological development and rollout centred around reaching national climate targets years into the
future. In this regard, the theoretical concept helps capture the ways in which imagined and desired
technological and climatic futures fold themselves into the present, thus in turn structuring
understandings of what constitutes possible and necessary actions when striving to mitigate climate

change and enforce decarbonisation.
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5 Findings

5.1 CCUS: A Political Ambition

For the first part of my findings, | will go through the political ambitions of CCUS in Denmark, as seen
through an analysis of selected documents. The collection of documents for the analysis consists of a
series of political agreements agreed upon between 2020 and 2024 as well as related press releases
and material from the Danish Ministry of Climate, Energy and Utilities all in relation to CCUS. The broad
agreement on “Climate, Energy and Industry” from 2020 marks the first inclusion of CCUS into the
political planning of climate and energy in Denmark. Throughout 2021 a two-part political agreement
sketched the overall strategy on CCUS in Denmark in more detail. These were since extended with an
agreement from June 2022 and another from 2023, which set up and strengthened the basic
conditions. It was followed by an agreement from 2024 specifically targeting the utilities sector. Along
with these, throughout 2024, Denmark signed a series of bilateral agreements with European countries
on transport of CO2 across national borders and knowledge exchange. See also Appendix G, which
presents a condensed summary and timeline of CCUS deployment in Denmark. Through a thematic
analysis of the documents, | identified a series of key themes that characterise the political ambitions

of CCUS in Denmark, which can be seen in the table below.

Table 1. Key themes identified through document analysis

1. Storage now, There is a predominant focus on carbon capture and storage in the

utilisation later political agreements. The agreements and considerations are
largely dealing with questions related to capture, transportation
and storage. In this regard, utilisation is imagined as a future
potential project to be taken into consideration when developing
infrastructure. This is also seen in related political agreements on
PtX, e-fuels and hydrogen, which highlight the wish to look into
potential synergies between future hydrogen-infrastructure and
CO2-infrastructure. It is also noted that structures developed for
storage now, could be switched to utilisation in the future if it
proves to be more desirable, while there is a political wish to look
into possible ways of accounting and measuring utilisation’s
potential in contributing to decarbonisation (Doc2, Doc3, Doc9,

Doc10) .

13



2. CCUS is necessary for
emission reductions

and climate goals

The political agreements continuously highlight the potential and
inevitability of CCS in reaching emission reduction targets. In doing
so, they make references to IPCC and the IEA in arguing for the
need to remove carbon dioxide from the atmosphere in order to

achieve climate goals (Doc2, Doc3, Doc4, Doc5, Doc6).

As a foundational feature of CCS in Denmark, they note that the
technology is not to be used for enhanced oil recovery — and that
it is also not an expression for lowered climate ambitions in
general. CCS in Denmark is to be targeted at industries, where
emission reductions are otherwise impossible to achieve or in

instances where they can lead to negative emissions (Doc3).

The current political agreements and funding structures expect to

lead to 3.2 million tonnes stored Co2 from 2029 (Doc10).

3. CCUS should run on
market terms in the
long run — but public
funds are necessary to

kick-start

The ambition is to make CCUS run on market terms. The political
agreements continuously note that the wish is to make CCUS
operate on market terms. In this regard, tools such as the
European emission trading scheme and future tax on carbon are
mentioned as necessary to steer this development (Doc3). In this
way, it also ties into the ongoing work on a Danish carbon tax.
Meanwhile, it is also decided to establish a series of funds
operated by the Danish Energy Agency to be distributed through
a series of public tender rounds to help kickstart CCUS projects
with the first full-scale project to be done in 2025 and a series of
projects to be ready by 2030 — specifically as a product of the

public funding and tender round (Doc 2, Doc3, Doc5).

4. CCUS is of national

interest for Denmark

Throughout the political agreements, CCUS is noted as containing
a lot of opportunities for Denmark. By playing a part in developing

and be some of the first deploying the different technologies,
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Denmark can position itself in a leading position in a completely
new industry. In this regard, it is also expected that CCUS will help
secure and attract both economic profit and activity for Denmark
in the future. At the same time, CCUS is set to play a critical role
in the future. The political steps currently taken is thus also to
ensure Denmark a position in relation to future climate mitigation

infrastructure (Doc2, Doc5)

This is also mentioned in relation to the potential of possible
carbon storage in Denmark. They note that the potential of
geological storage surpasses the Danish domestic emissions, thus
leaving room for “both Danish and foreign captured CO2” in

Danish storage sites (Doc5).

CCUS is thus not only a technological development project but is
also tied to international political interests and ambitions (Doc4,

Doc5).

5.

Future CCUS should
include cross-border

infrastructure

The domestic political agreements imagine future CCUS
deployment to include cross-border infrastructure and
agreements. This is seen already in the earliest agreements and
eventually established further by a series of bilateral agreements.
Memorandum of Understandings (MoUs) between Denmark and
the Netherlands, Belgium, Norway and Sweden respectively all
concerned with the potential of transporting carbon across
borders with the intention of permanent storage (Doc13, Doc14,
Doc16, Doc17). Additionally, MoUs between Denmark and France
and Austria respectively concerned with exchange of knowledge
and experiences of CCUS (Doc15, Doc18). This ambition ties back
into beforementioned tools, which include the EU Emissions
Trading Scheme as well as the potential of using Danish storage

potential to store imported carbon.
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6. Full value-chains must | Finally, as a sixth recurring theme, there is a continued emphasis

be considered on the importance of CCUS deployment to consider full value-
chain operations in order to be successful. This underlines both
the novel status of CCUS (nothing is established yet), as well as the
many different actors involved in the stages of deployment and

implementation (Doc5).

Through the political agreements we see the multi-year ongoing work focused on initiating and
steering the rollout of CCUS in Denmark. Through its combination of state-planning and governance,
the rollout also mobilises a specific sociotechnical imaginary. CCUS is imagined not only as a climate
mitigation tool, but also as a central pillar in a decarbonised and “green” industrial future. At the same
time, it envisions carbon storage as a solution that precedes utilisation — while leaving space for future
technological innovation and reconfiguration of infrastructure, i.e. utilisation for production of e-fuels.
There is a future reliance on market-based operations coupled with initial state investment, which
includes extensive public-private collaboration. The emphasis on full value chains also casts CCUS as a
phenomenon that incorporates multiple actors and institutions. In this way, it is mobilised not only as
a technical matter, but a solution that needs to be integrated with current systems, institutions and
actors. This also works to mobilise an imaginary, which proscribe CCUS with potential not only for
climate mitigation, but for industrial and societal relations. CCUS is, at the same time, envisioned as
able to favour Denmark’s international position and deliver economic gain through the establishment
of Denmark as a European CO2-hub. Overall, the political ambitions and visions around CCUS reflects
an imaginary in which technological development, economic competitiveness and environmental
responsibility and climate mitigation all co-exist and are able to develop in close relation with each

other.

5.2 Envisioning large-scale CCUS: Potentials and Challenges

In order to understand how the political ambitions and agreements play out, | will now turn to an
analysis centred on my interviews. Through the interviews, | will explore how CCUS is viewed, including
its potentials and challenges — and through this distil some of the sociotechnical imaginaries which

exist around CCUS.
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5.2.1 CCUS as a Climate Necessity

Continuously across interviews, CCUS is specifically highlighted for its potential in relation to so-called
"hard-to-abate” emissions from industries that do not have other viable alternatives: "there are no
other alternative solutions ... cement production, steel production, and waste incineration” (Int4). This
sentiment is expressed across the interviews, where specifically the ability to capture carbon from
point sources of industrial processes, where emissions are otherwise impossible to avoid, is brought
forward as one of its keys potentials, “we can count our chimneys ... catch the CO2 and put it into the
ground, and we have plenty of space” (int5), as one succinctly puts it. In this regard, CCUS represents
a key part of what is seen as the only viable path to close Denmark’s remaining emissions gap and

anchor the country’s long-term strategy of reaching climate goals.

As one of the interviewees highlight, even after having successfully managed a full electrification and
fuel-switching, CCUS would be ”"hard not to do” if we want to balance biogenic and processes emissions
and still reach net zero (Int3), or ”it allows us to reach our climate targets ... not much else will allow
us to” (int5), or "Politically, it has been decided that CCUS is a thing, we need to do something about,
otherwise we won’t reach out 2030-targets” (Int2). In this way, CCUS is continuously highlighted as a
necessity in achieving the climate targets. This is in turn underlined by reference to external
organisations such as IPCC, which has also highlighted the need for carbon dioxide removal in order to
limit climate change (IPCC, 2023). Or more specifically in relation to geological storage of carbon: ”IPCC
tell us that geological storage has a durability of thousands of years ... we view the geological storage
as permanent” (Intl), thus demonstrating how IPCC provides scientific legitimacy to the focus on
carbon storage. Furthermore, beyond achieving climate neutrality, the ability to achieve negative
emissions is also continuously brought forward, with one interviewee noting how it, hypothetically,
would allow us to pay a “carbon debt”, confidently saying how we could, for every tonne of CO2
emitted, would be able to “put 3-4 back into the ground”, and in this way, in time, compensate for
emissions also outside the region of Denmark (Int3). In this way, the climate potential of CCUS is

continuously brought forward.

Furthermore, one interviewee also posits how there has been a shift of focus following the political
focus on CCUS since 2020. Speaking in relation to small and medium enterprises (SMEs) which he works
with, he notes how, four years ago, SMEs regarded CCUS as “a foreign concept”; today many are
actively exploring how it would make sense for them to engage in carbon management (Int2). He goes
on to note how fossil-centric firms like INEQOS, a major petrochemical company, are now piloting CCS

vessels and platforms, accepting immediate losses “to compensate for all the fossil fuel” because they
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recognize that “fossil fuels one day will be over” (Int2). In this way, for him, CCUS represents many
different elements, which all tie into developing fossil-free solutions — be it from fossil-fuel companies

or else.

In this way, despite variations, the interviews demonstrate how CCUS has shifted from being viewed
as an optional add-on to becoming a core element of Denmark’s climate strategy: for the interviewees,
CCUS holds the potential to provide a way of removing emissions from the most challenging sectors
and support net-zero and even net-negative pathways. This collective framing is a core example of a
sociotechnical imaginary — a shared, institutionally embedded vision of desirable futures in which
technological innovation both enables and embodies societal goals. By repeatedly characterizing CCUS
as the main viable route to close Denmark’s “hard-to-abate” gaps, interviewees enact and reinforce
an imaginary in which a key part of climate mitigation is a matter of deploying advanced capture,

transport, and storage systems.

5.2.2 More Than Just Climate Potential

Furthermore, when asked about the potentials, CCUS is highlighted not only as a necessary lever for
meeting Denmark’s climate targets but also as a bourgeoning industry with significant commercial and
geopolitical potentials. By embedding CCUS within Denmark’s broader decarbonization strategy,
policymakers have mobilized “x number of billions” in public funding to “develop the industry, to help
support that it hopefully can become a commercial industry at some point” (Int2). Additionally,
Denmark is highlighted as having specific properties making it suitable for a large-scale investment of

CCuUs.

One of these is a particular geological structure. The Danish capacity for geological underground
storage is so ample that, once domestic emissions are sequestered, there remains a vast potential
“business adventure” in hosting CO, from neighbouring emitters (Int2, Int5). The possibility of new
importing and exporting opportunities around carbon management is repeatedly brought forward as
a future profitable endeavour. As several interviewees note, there is a potential of turning Denmark
into a "European CO2 Hub”. By installing CCUS infrastructures now, it would allow for Denmark to
position themselves as a key player in relation to something set to play a critical role in the future as
managing emissions is central to achieving climate neutrality. In continuation, as one interviewee
notes, CCUS is made up of a long list of different processes, value-chains and technologies — capturing,
transport, storing and utilisation — and along all of these, there exist potential and opportunity for new
business and job opportunities (Int2, Int6). As such, CCUS is tied to the possibility of delivering job

opportunities as well as a way of securing Danish relevance on an international (potentially soon to be
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established) market. ”By being first mover now on this, [Denmark] has successfully jump started an
industry for storage ... which is aimed towards a European market more so than a Danish market. So,
if you consider industrial policy in relation to this, that would perhaps be the most central contribution”
(Intl1), as one interviewee notes, when asked about potentials in relation to CCUS deployment. While
the quote above was said specifically in relation to the notion of carbon storage, similar sentiments

are expressed towards other parts of CCUS solutions.

At the same time, this is also tied to a notion of Denmark both historically being a “first mover” in
terms of green technology and climate action. Several interviewees compare the process of large-scale
CCUS development to the development of the Danish wind turbine industry (Int2, Int5). Other
interviewees mention how Denmark historically has been a place for setting high environmental
standards, which in turn then diffuse to the rest of the world (Int3, Int4). In this way, it would “only
make sense” that a similar thing was to happen in relation to CCUS. Beyond economic and industrial
promise, demonstrating that complex, large-scale capture and storage is possible would both serve as
a powerful geopolitical signal and a soft-power asset for Denmark, as well as confirm already existing

cultural ideas of Denmark as a country which is acting on climate change.

In summary, the potentials of CCUS are viewed as technical but at the same time as much more than
that; it is a large-scale process which cultivates a socio-technical imaginary that links climate ambition
with commercial opportunity and national prestige. By emphasising geological capacity, world-class
clean technologies and a history for climate action, CCUS is seen as laying the groundwork for a future
profitable industry and an area with potentials for increasing Denmark’s soft power geopolitically —

thereby transforming climate necessity into a competitive advantage on an international stage.

5.2.3 Uncertainties in CCUS Deployment

At the same time, the data shows a series of significant hurdles and challenges in relation to the

continued development of CCUS.

Consistently, itis noted how the economics of CCUS currently are not there. Investing in different CCUS
infrastructure requires a high amount of up-front costs and the markets of both capture, transport,
storage and utilisation are still immature. The state support in the shape of tender rounds is designed
to help alleviate this. Alternatively, there is a need for solid revenue streams from other sources to
make CCUS installations a viable option. As mentioned by one interviewee, CCUS is, in this way, a
playing field mainly for a few major players, who have the leverage to engage in it (Int3). This points
to a question of scale. CCUS deployment implicates actors across scales, from small biogas

demonstration units to major emitters and potential multi-megaton storage and processing hubs. In
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relation to their work specifically on carbon capture, an interviewer notes how “we work at all scales”,
however, they also point out how currently, CCUS remains an undertaking available only for big

IM

companies and major players (Int3). As one interviewee simply puts it, there is still “a long way to go

before the price will reduce ... before it’s sensible for all companies” (Int2).

While large-scale pipelines and geological reservoirs might result in the greatest CO, throughput and
cost efficiency, they also demand substantial upfront capital and a constant CO, flow when in
operation. For more dispersed, smaller point sources and emitters it would be difficult and expensive
to connectit to a centralised pipeline network, ”“a 70-90-kilometre pipeline ... it simply would not make
sense ... it would be too expensive” (Int2). Thus, the CCUS landscape is potentially going to be
characterised by different infrastructural cut-offs: While emitters above a certain scale potentially will
connect to pipelines, others will have to opt for more localised, on-site solutions, await grid extensions
or pay a larger amount of carbon tax because limited decarbonisation opportunities exist in close
proximity. In this way, the deployment of CCUS also includes a trade-off between national coordination
and local action as CCUS goes from demonstration projects to large-scale deployment and integration

(Int2, Int6).

Additionally, one major challenge is the combined novelty and complexity of CCUS value-chains: “you
do not start building a storage facility before you are sure it can be transported and stored ... it is a
challenge ... the chicken-and-the-egg-problem” (Intl). While the public tender is supposed to alleviate
this by covering necessary funding gaps, the complexity and uncertainties is a continuous struggle in
the continued development of CCUS. Related to this, interviewees note how there is a need for clearer
policies to lay the groundwork for companies to see CCUS as an economically viable business case.
While fossil emitters under the EU ETS can claim allowances for stored CO2, “the quota price is not
high enough for [companies] to self-finance their CCS activities” (Int1). There are even fewer incentives
when it comes to the question of biogenic carbon emitters. within the current structures. Several
interviewees refer to the need — and ongoing work — of including negative emissions into the ETS.
While there is an option of biogenic emitters to sell voluntary credits, as in the case of @rsted’s CCS
projects, which included a sale of carbon credits to Microsoft, the market is still “very immature” (Intl).
Related, another interviewee clarifies: “if this is to run by itself, there must be a carbon tax ... otherwise
it will die”, going on to say how, “if there is not a clear business case in keeping things running, it will
of course stop” (Int3). Taken together, this showcases mainly two things. First, ongoing work in policies
has the potential to determine the prospects of CCUS. Second, CCUS in all its entirety, while

representing a new market in some ways, is at the same time heavily contingent on having leverage
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points within current market structures, i.e. in the form the European Emissions Trading Scheme or

similar carbon markets.

These deployment uncertainties illuminate the gap between the aspirational CCUS vision and on-the-
ground realities. They stand in contrast to a dominant sociotechnical imaginary of CCUS, as seen in
both the political agreements and throughout the interviews, which casts it as a market-driven
pathway to decarbonisation and as a “business adventure” with environmental benefits. In practice,
CCUS remains underwritten by public funds: not only through the high-profile tender rounds, but also
via extensive R&D grants, demonstration subsidies, and bilateral knowledge-exchange agreements. At
the same time, it mobilises an idea of entrepreneurialism and large-scale ambitions (e.g., national

pipeline networks and multi-megaton carbon hubs).

Finally, another factor brought forward is the question of social acceptance — particularly in relation to
onshore carbon storage projects. Referring to past experiences with large land-based construction
projects, it will become a need to balance local and public acceptance of CCUS projects and avoid falling
prey to “not in my backyard”-pushbacks. This is highlighted particularly in connection to the highly
technical nature of CCUS as a particular challenge: “when the technicians have forgotten to take a
course in communication, interesting stuff happens” (Int5). As onsite projects starts to take place,
paying attention to community support and acceptance will thus become an increasing challenge

(Int6).

5.2.4 CCS or CCU: A False Unification?

In addition to the above-mentioned potentials and challenges in the rollout of CCUS, the findings from
the interviews also deliver an insight into the ambivalent relationship which exists between CCS and
CCU. While often bundled under a single acronym, the interviews also showcase the limits of thinking
about CCS and CCU as one unified category. At the operational level, CCS and CCU converge in certain
technical and infrastructural aspects — such as capture and transport — but they diverge when it comes
to the end-use: “CCUS, it is a kind of contraction of two things which are, in nature, opposite”, as one

interviewee puts it (Intl).

One thing brought forward in relation to CCS versus CCU is the difficulty of calculating carbon impacts
and climate benefits. When discussing the difference between CCS and CCU, when looking at CCU and
Pt-X, “it is very hard to manage, because then you end up with some CCU-product. Can you be sure
that it actually counts towards the Danish climate accounting, or are you risking that it will be exported,
and how are you going to calculate the substitution effect? ... Besides that, it is also quite expensive.

You will get more climate [benefit] per unit invested by doing CCS compared to doing CCU” (Int1). The
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interviewee speaks to the fact that storage offers an easier way to direct, countable reductions,
whereas utilisation faces accounting and methodological uncertainties. In relation to the same topics,
someone else notes, “I think, the reason why there has not been as much political focus on [CCU] is
because there is not as clear a way to say, when you do this thing, then you remove this amount of
CO2. There are a few more steps going from the thing you do and then for you to be able to see the
climate effect. And also, it is the very, very, very high-hanging fruits, you can harvest from utilisation.
But if we don’t develop all of these ways of production and alternatives, then we will never arrive at a
fossil-free world” (Int5). In the quote we see how CCU! is viewed as less mature than CCS when
considering direct, measurable climate benefits. At the same time however, it is highlighted how, in
the long run, it is a necessary tool to reach a fossil-free world. In this way, the quote highlights the
necessity of both CCS and CCU, while exemplifying their difference in current political assessments —
which, for the moment, prioritises CCS over CCU. One interviewee explains how the landscape of
carbon management is steered towards storage over utilisation: “because there is so much state
funding in [CCS], that’s the way the industry is currently tilting. Then it might be that the U-part makes
more sense at a later time. Right now, it is being stored because that is what you know to be, or perhaps
think, is the most mature” (Int2). At the same time, the slight addition of “or perhaps think” suggests
that the interviewee themself might not be in full agreement with the political strategy, thus

showcasing how multiple ideas and imaginaries in relation to CCUS exist in practice.

Meanwhile, the tension of balancing storage and utilisation is voiced in several interviews. There is an
effort to be adaptive and pragmatic by for example considering if infrastructure decisions made for
storage today in the future could switch to be used for utilisation, “you are kind of trying to be open
to all the possibilities there are” (Int3). Similarly, the contracts for public funding, which currently is
steered explicitly towards CCS, also has a function for the individual project to opt out of the contract
in the future, if it becomes more viable to do CCU over CCS —in order to allow for an openness towards
future CCU opportunities (Intl). At the same time, another interviewee says, “out in the practical
world, when | engage in discussion, when we talk with different actors, then it is a kind of either-or-
situation that they are facing”, and argues that, while pragmatism might be desirable, a high number
of industry actors have to decide on either storage or utilisation as their business case and goes on to
note how, obviously, current infrastructure steps comes with the risk of lock-ins one way or the other

(Int6).

1 In the context of the interview, CCU here refers to using captured atmospheric carbon for a variety of unspecified products as
opposed to carbon from fossil sources
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The discussion around CCS vs CCU also often ends up becoming a larger question of both time and
perspective on transitions. Several interviewees note how CCS is the current focus, while CCU
represents something more vague, more long-term. “You could easily set 2070-goals for CCU”, as one
interviewee says (Int5). The discussion around CCS or CCU highlights differences in envisioning the path
towards a decarbonised society. As one puts it: “A lot of people would say, if we just deposit all CO2,
that won’t motivate us to transition away from fossil fuels, whereas others would say, well, CCU is, it
does not motivate us to move away from carbon-based emissions over to hydrogen or ammoniac or
over to electrification” (Int4). For one interviewee, this also relates to how to think about carbon
management in future energy systems. By invoking the idea of the “waste hierarchy”, they describe
CCS as resembling a landfill situation, whereas options of CCU aligns more with the principles of
“reduce, reuse, recycle”. They present this in relation to the idea that we might be looking at a future
where, in a post-fossil society, the carbon dioxide desired for achieving countable negative emissions
is the same carbon dioxide desired for utilisation for Pt-X or other utilisation purposes, thus ending up
making carbon dioxide a scarce resource — and necessitating a discussion on how best to manage it

(Int6).

When asked about their future visions for CCUS in 10, 30, 50 years respectively, it was clear that
projects on capture and storage took centre stage in the coming years. However, when asked to
imagine further ahead, the storage solutions currently being sought funded and developed were
already clouded by the blossoming of a plethora of other technologies such as direct air capture
facilities, mineralisation, pyrolysis and an increasing prevalence of CCU infrastructures combined with
Pt-X. In this vein, the current solutions in focus (such as point source capture combined with transport
to geological storage sites, e.g. @rsted’s project) was, in the grander imaginaries of things, described

as a transitional technology on the way to a post-fossil future (Int2, Int4, Int5, Int6).
5.2.5 Summarising the findings

The findings showcase the political ambition to deploy CCUS as well as some of the practical
opportunities and challenges that arises along with the everyday work of realising such political
ambitions. At the same time, the findings also showcase how there exists a variety of ideas about the
future of CCUS. The findings demonstrate a series of overlapping sociotechnical imaginaries, which
serve to mobilise and strengthen particular conceptualisations of CCUS. While composite and
nuanced, these imaginaries are characterised by technological optimism, economic potential,
geopolitical opportunity, and environmental responsibility, thus, casting CCUS as integral for climate
mitigation functions to cast Denmark and Danish businesses strategically within future markets.

Central to these imaginaries is the depiction of CCUS as an unavoidable climate necessity for tackling

23



"hard-to-abate" sectors, where technological pathways such as electrification or fuel-switching are
insufficient or impossible. The alignment of this vision with international scientific bodies, notably
the IPCC and IEA, lends further legitimacy and urgency to these national strategies. Moreover, the
state's active role in providing financial incentives through public funding frameworks highlights a
market-driven but initially state-supported approach towards fostering CCUS as both an
environmental imperative and an economic opportunity. Building on this, | will now move on to a
discussion of my findings. | will start by discussion the role of technology, continue with a discussion
surrounding the risk of lock-ins. This will lead into a discussion on the purpose of CCU, which will be

followed by a brief concluding paragraph on the discussion.
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6 Discussion

6.1 Technology, Future Promises and Ecomodernism

The emphasis on technological development as a foundational solution in the plans for how to reach
climate goals within Denmark resembles a general tech-centred approach to climate mitigation. As
I’ve shown, the Danish CCUS ambitions are deeply embedded within an imaginary that links it to a
general belief in technological development and tech-optimism. As such, the imaginaries surrounding
CCUS brings to mind the now-classic perspective and critique of ecological modernisation as an
approach to sustainability and social change (Javed et al., 2025; Spaargaren & and Mol, 1992).
Ecological modernisation generally emphasises the role of technological development in securing
environmental and ecologically sound societies. It is characterised by the belief in a possible
combination of environmental sustainability and continued development — both societal and
technological. Central to this is the idea of decoupling, which posits that economic growth and
societal development is possible to achieve free from negative environmental impacts through

technological development (Asafu-Adjaye et al., 2015; Grunwald, 2018).

As highlighted throughout the interviews, there exists no apparent secure business cases
surrounding CCUS instalment for industrial actors at the moment. The idea of deploying it is thus
inherently contingent on the promise of future profitability, “as soon as it takes off” (Int2), as the
phrasing goes. The deployment of CCUS is contingent on the promise of its future profitability, which
will be acquired by, yes, restructuring and reforming some current structures (e.g. potentially
incorporating NETs into the European Emissions Trading Scheme (Talus & Maddahi, 2024), but also
by a strong reliance on innovation, market structures and eventually an economies of scale to
stabilise CCUS over time. In this way, it bears strong resemblance to the ideas put forward in the

paradigm of ecological modernisation

The question of scaling and delivering has been seen in the case of point source capture and storage
since its first development, in which it was projected as having potential for handling emissions from
fossil fuels. Consequently, while failing to deliver on the projected promises of climate benefits,
discussions in turn have centred around understanding what went wrong as well as pointing to new
pathways of scaling up (Gillespie & Townsend, 2020; Global CCS Institute, 2025; Martin-Roberts
et al., 2021; Wang et al., 2021). This framing renders CCUS as generally fixable and scalable,

relegating its problems not into the sphere of politics but in that of engineering.

25



The future-oriented promise of CCUS becomes even stronger, when considering the visions of carbon
utilisation. As showcased, CCU is projected by proponents to play a key role in future plans for
decarbonisation. Compared to (some) CCS technologies such as point-capture and geological storage,
it is generally characterised by a lower level of realisation. However, the belief in technological
innovation as the pathway to securing climate stability has never been clearer than when considering
the myriads of technologies dominating the future visions of carbon management. However, as has
been argued before, technological development rarely delivers on its promises as smoothly as its
visions might foretell (Brechin & Lee, 2025; Grunwald, 2018; Sie, 2024). In relation to this, the
concept of “Jevons paradox” serves as an example of how technological development designed for
decreasing environmental impacts in turn, due to different, often unforeseen, rebound effects, can
end up having the opposite effect (York & and McGee, 2016). While contingent on promises that lie
in the future, CCUS is still deeply ingrained in current practices, structures and systems. It thus, from
a transition perspective, also comes with the potential to both lock and reproduce parts of the

current sociotechnical system of which it is a product.

6.2 CCUS, International Ambitions and Lock-ins

The ability to import CO2 and export technologies is furthermore framed as a way of strengthening
Denmark’s position as a nation pursuing climate action. The potential of becoming a European "C0O2
Hub" is also mobilised by interest organisations on the Danish CCUS scene, who see it as an avenue
for future profit and job-creation when faced with decarbonisation. The international orientation
might successfully reinforce some of Denmark’s geopolitical and economic aspirations — especially
considering its alignment with international strategies and ambitions of EU’s Carbon Management
Strategy. Building on the aforementioned discussion of future-orientation and technological
determinism, | want to highlight how CCUS, in particularly through international structures of import
and export, comes with the potential of creating lock-ins and reinforcing technological path-

dependencies throughout Europe (Faber et al., 2025).

Pursuing the idea of becoming a “C0O2 Hub” and building business cases around the potential of
storing imported CO2 from foreign emitters is based on the ability of entering into long-term
contracts with large-scale emitters. In this way, the sociotechnical system is contingent on the
continuation of carbon emissions to capture. When trying to assess the extent of carbon lock-in, it
thus becomes a key question from what and which carbon-sources future storage sites would be
used for (Faber et al., 2025), e.g. by excluding emissions from processes to which there are
alternatives to fossil fuels. The differentiation between sources and types of carbon thus, once again

also becomes a key point for future consideration of carbon management technologies. While, from
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a decarbonisation point of view, capture and storage from hard-to-abate sectors might be necessary
in the long run, there is a chance that opening the same structures up for fossil fuels carries the risk
of entrenching the current fossil fuel systems even further through carbon-lock in. In this way,
designing and establishing an international carbon infrastructure could carry with it a prolongation of
carbon dependency by shifting attention or motivation from the pressing issue of fossil phase out. On
the other hand, if the carbon inflows end up being less than expected would result in a series of sunk
costs in Denmark — which in turn highlights the ongoing question of whose risk it is to pay,

considering the amount of public funding funnelled into current CCS projects.

Ultimately, the ambitions of importing and storing carbon emissions potentially aligns national policy
and economic interests with the large corporate actors, who are set to be the main playersin a
scaled up international carbon market. Considering the overlap between oil and gas companies in
both emission as well as storage projects (consider i.a. the presence of TotalEnergies, INEOS in
Danish storage projects) also points to some of the invested interests existing in relation to the
international CO2 infrastructure when considering carbon capture with the intention of storage.
Hearkening back to the dominant sociotechnical imaginaries, which mobilises CCUS as a tool for

climate mitigation, thus also tend to cloud these considerations in the same breath.

6.3 Finding the Purpose for CCU

Another line of discussion runs along the balance and differences between CCU and CCS. As
showcased, actors working with CCUS point out how CCU to some extent has been politically
neglected compared to CCS in Denmark. This is remarked as due to difficulties in assessing its direct
climate impacts and emission reductions (see Findings). Meanwhile, it is also continuously brought
forward as a cornerstone of long-term plans for decarbonisation with its potentials of replacing
fossil-based fuels, as well as allowing for the creation of carbon-based products via a repurposing of
captured atmospheric carbon (Mertens et al., 2020, 2023). This opens up for questions and
discussions surrounding the salience of technological development. Furthermore, it also opens up for
a discussion of which systems drive the pursuit of CCU — and to what extent and in which capacity it

is necessary.

“If we want to keep flying” (Interview 3), “if we want to keep shipping products” (Interview 2), “it
also depends on what we decide that we want, if we want to keep ...” (Interview 6), and similar
sentiments were frequently expressed in relation to the technological development of carbon
utilisation and the potentials of e-fuels. Projections and models showcase the need to accelerate

decarbonisation, which in turn are mobilised as arguments for the necessity of development and
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deployment of carbon management technologies (Lefstad et al., 2024). And while it might have
merit that CCUS is necessary for delivering an elimination of carbon emissions and in turn also
preventing climate collapse, it begs the question of what kind of climate mitigation it will foster; what
kind of values will guide the deployment of future carbon infrastructures, and what kind of society is
it designed for? As previously shown, there exists a major difference between CCS and CCU in terms
of the end-use of the captured carbon. A specific sociotechnical imaginary is mobilised around CCU,
which casts it as a necessary piece in future energy systems — either as an energy carrier in
combination with hydrogen or as a material component (Mertens et al., 2020). At the same time,
this also puts it in a potential tension with CCS. In order to align with decarbonisation efforts, carbon
designated for utilisation necessarily has to be biogenic (or sourced from the atmosphere through
direct air capture). At the same time, biogenic carbon is also of interest for storage, in an effort to
achieve negative emissions. While it is yet to be explored in detail, it thus presents a future in which
carbon (the right kind of carbon, i.e. biogenic) becomes a resource with multiple, opposite-pointing
interests. This in turn raises questions of governance and management — how to make best use of a
potentially scarce resource? It also raises the question of future vested interests and changing
market opportunities for utilisation and storage respectively. Current business cases built around
storing biogenic carbon might prove less fruitful in future systems, were the infrastructure around
utilisation to flourish, and vice versa. Paying attention to the relation between CCS and CCU thus
continues to be a key point of interest, especially considering the likely scaling up and continued

focus on the palette of technological solutions.

The second point of discussion is related to the point of doing utilisation. The dominant
sociotechnical imaginaries mobilise the potential of CCU as a necessity — we need it for the way
societies are currently operating, thus we need them for the projected futures as well. Developing
fossil-free fuel alternatives for airplanes, freight ships and heavy trucks is undoubtedly an important
part of decarbonising transport. The development of the alternatives still highlights a question of
how it relates to current systems of production and consumption. The material throughput of the
current globalised economic system consisting of criss-crossing trade routes, shipping and freight is
part of a continuous strain on the world’s planetary systems (Boston, 2022; Devictor, 2017). The
desirability of CCU-solutions currently exists in a direct relation with the perceived necessity of
servicing current patterns of material consumption and use. Hearkening back to Jevons paradox as
well as critiques raised by ecological economics, for CCU to be part of a suitable solution, it should
arrive with a critical discussion surrounding its actual needs, as opposed to delegating its necessity to
a matter of how current systems are operating. Otherwise, its opportunities for playing a partin an

actual climate-friendly society lives at the risk of being washed out. The radical alternative to
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continuously chasing the development of new utilisation-purposes would be to pay attention to ways
of lowering our material throughput instead — or at least make sure to consider them in direct
tandem with each other. Especially considering the energy penalty which exists in relation to most
CCU processes, which already puts strain on the need for scaling up renewables. Additionally, the
need for questioning material throughput and relevance seems particularly relevant in the context of
Denmark and Northern Europe in which consumption-based emissions ranks among the world’s

highest (Axelsson et al., 2024; Minter et al., 2023).

6.4 Distilling the imaginary

In the realm of CCUS deployment, the sociotechnical imaginary is characterised by a reliance on
technological solutions and innovation coupled with a reliance on market mechanics, which comes
with the risk of potential blind spots regarding equity and systemic transformations. As societies gear
up for large-scale deployment of CCUS in different capacities, it therefore becomes imperative to
engage critically with these imaginaries, in order to also explore diverse pathways and maintaining an

openness to alternative and complementary solutions which go beyond technological fixes alone.
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7 Conclusion

In this thesis, | have worked with the overarching problem statement: “What dominant
sociotechnical imaginaries shape the rollout of CCUS in Denmark?”. This work has been done with an
aim to understand the ideas and visions which exist around the development and deployment of
CCUS in Denmark. To a further extent, this has also been done with a general interest in the
connections between technologies, climate mitigation and tools of governance as societies hunt for
ways to increasingly enforce decarbonisation. Throughout the thesis, | have shown some of the
potentials and challenges of CCUS — while highlighting the technological difference between CCS and
CCU, and showcased how they, while often treated in connection with each other, also can mobilise

different ideas about transition and decarbonisation.

The sociotechnical imaginary around CCUS mobilises Denmark as a climate-ambitious nation. An
imaginary which builds on previously established narratives of Denmark —and to a larger extent, the
Nordic countries — as countries leading the way in establishing durable climate-friendly societies.
Combined with the tendency of technologies to be considered politically neutral, the quest for
climate mitigation in light of climate emergency allows for the pursuit of CCUS to be infused with
green cards: It’s a climate-leading country lighting the way in the next step of transition; first they did
the windmills, now they are delivering on CCUS. By emphasising the climate necessity in combination
with the geopolitical and industrial potential for CCS, but even more so for the future of CCU and Pt-
X, the imaginary surrounding CCUS also in practice come with the potential to sidecut questions of
distribution: in favour of who and what systems the development of CCUS is taking place. The
imaginary characterised by climate necessity creates a depoliticization of the process, thus neglecting

to ask the question: Is this actually what we want? And if so, who is that we?

Based on the work in the thesis, further research could look into the relations between continued
deployment of CCUS and a fossil-dependent world —in order to ensure that CCUS gets used to

enforce decarbonisation and prevent fossil lock-ins.

Additionally, further research should look into the relation between CCUS and the reduction of
material throughput — how to ensure CCUS gets deployed in a way that avoids Jevons paradox or

other rebound effects as it seeks continued up-scaling.
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Appendices

Appendix A

Illustration of ways to reuse carbon dioxide

REUSING CARBON DIOXIDE

Companies are turning the greenhouse gas into many products. Some
products lock CO, away for decades, but others are short-lived solutions,
so the gas quickly ends up in the atmosphere.

Source

The CO, in some products
comes from fossil-fuel-fed
power plants. In others, it
comes directly or indirectly
(through plants) from the
atmosphere.

Capture
CO, can be pulled
from waste

streams or the air
in several ways.

Reuse

Micro-algae
cultivation

From industrial
and power-plant
emissions

From the
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Chemical
carbon
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Trees
and plants*

Direct air
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Different
products made
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Catalyst-
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electrochemical
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into building
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use (no
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Fuels
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=)

Feedstock
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*Some crops can be converted into fuel. tChemical conversion of CO, into fuels or feedstock
chemicals often requires hydrogen (H,) from industrial waste gases or from electrolysis of water.

(Peplow, 2022)
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Appendix B

Illustration of possible E-fuel production process
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(E-fuel, 2025)
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Appendix C

Interview guides for all the interviews. As described in the methodology section, the interview guides
were altered slightly from interview to interview to adjust to the position and job of each interviewee.
They are all found under here in chronological order, so Interview 1 is the first interview conducted,
Interview 2 the next and so forth. The number given the interviews correspond with the ones in the data
table in appendix F.

Interview 1

Setup and introduction (5min)

o

o

Consent form, information, etc.

Possibly a short introduction (position and daily work tasks)

The Danish Energy Agency and CCS in Denmark (10min)

o

General status of the Danish CCS landscape?

How do you understand the different technologies (capture, utilisation, storage)?
How is the work with them structured?

The general role of the Danish Energy Agency in the various related technologies (-
CCS, CCUS, BECCS, DACCS) - right now? in the longer term for larger roll-outs?

CCS pool and the tender round (15min)

o

Following on from the different technologies etc... Can you quickly explain the three
pools (CCUS, NECCS, CCS) and their purpose in relation to each other?

The CCS pool is ongoing with different deadlines throughout 2025 (Jan 2025,
indicative offers in May 2025, best and available offer Nov 2025): How is the work
with the application round structured - status right now?

Can you tell us about the applications you've received? (How many, what kind of
projects, etc.)

* [f not: Can you provide a more general characterisation of the application
material?

Can you say anything about the evaluation criteria for processing the applications?

The funds are planned to be distributed over a long period of time and funded
projects are planned to deliver full-scale capture and storage by 2030: How is the
work to ensure/control the delivery of that?

CCS and the future (5min)

o

o

What do you imagine the future of CCS/CCUS in Denmark looks like?

i 20307 i 20507

Wrap-up (5-10min)
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o lIsthere anything you would like to see added to any of the questions?
o lIsthere anything you think | should have asked that | didn't?
o Isthere anyone else you can think of that | should also try talking to?

o Reminder about the consent form + possibility for follow-up if needed

Interview 2

Introduction (5min)

- Follow-up on consent form
- Background, education, previous work experience?
- Atypical working day/week?

Greenhub Denmark (10min)

- Briefly tell me about Greenhub Denmark

- When, on what initiative, how is it organised, tasks

- Canyou elaborate on what is meant by North Jutland being "Denmark's green Silicon
Valley"?

Co2Vision (the foundation) (10min)

- Switch to talking about Co2Vision

- Whatis it, when did it start, on what initiative, how is it organised

- How is it positioned in relation to Greenhub Denmark (partnerships within a partnership?
project within a project?)

The work of Co2Vision (15min)

- What does the practical work with Co2Vision consist of: typical tasks

- Whatis Co2Vision's role in relation to various other actors in the field: companies,
stakeholder organisations, municipal actors, institutions

- Whatis the vision for the work - short term, long term?

Co2Vision and technologies (15min)

According to the website, Co2Vision works to "expand the overall value chain of CO2 capture,
transport, utilisation and storage"...

- Canyou briefly explain what CCUS is?

o Isitdifferent from CCS, BECCS, DACCS and similar technologies?
- Which technologies are part of the work of Co2Vision members?

o Prioritising something? De-prioritising something else?
- What does the value chain cover?

Co2Vision and other stakeholders (15min)
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As you probably know, there are many actors and processes etc. regarding the implementation of
CCS, CCUS, BECCS and similar technologies in Denmark and internationally...

- How does Co2Vision relate to national initiatives and plans?
o INNO-CCUS? Danish Energy Agency grant programmes? Energy Cluster Denmark?
Other networks and collaborations?
- How do you see the area for CCS and CCUS in Denmark?

CCUS, green technology and transition

- How do you see CCUS in relation to the broader work with the green transition & the Danish
climate goals (70% reduction 2030, 100% 2045/110% reduction 2050)?
- Are you familiar with various criticisms of CCUS such as "greenwashing", the postponement
of emission reductions and similar
o If so, what are your thoughts on this?
- How did CCUS become part of an overall regional business development strategy?

(Future (if time permits)

- Finally, very broadly: How do you envision the future (with CCS/CCUS)?

Wrap-up

- Consent form reminder

- Isthere anything you would like to add to any of the questions?

- Isthere anything you feel | should have asked that | didn't?

- Isthere anyone else you can think of that | should talk to as well?
- Possibilities for email follow-ups, etc.

Interview 3

Introduction (5min)

- Follow-up on consent form
- Background - previous work experience?
- Typical working day/week?

CCS / CCUS in general

- What do you understand by CCS and CCUS?

- What does it cover? (collection technologies, storage technologies, utilisation technologies)
Working with CCUS / Ramboll

- How Ramboll works with CCS/CCUS
o How much time?
o Which projects

- Has it evolved/changed?

- Opportunities and challenges with it?
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- How would you describe the current CCS/CCUS "landscape" from your perspective?

CCUS, green technology and transition

- How do you see CCUS in relation to transition & the Danish climate targets (70% reduction
2030, 100% 2045/110% reduction 2050) / international climate targets?
- Are you familiar with various criticisms of CCUS such as "greenwashing", delaying emission

reductions or similar
o If so, what are your thoughts on this?

The future (if time permits)

- Finally, very broadly: How do you envision the future (with CCS/CCUS)?
- In10years, 30 years, 50 years - - - - -

Wrap-up

Is there anything you would like to add to any of the questions?

Is there anything you feel | should have asked that | didn't?

(Is there anyone else you can think of that | should talk to as well?)
Consent form reminder + options for email follow-ups, etc.
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Interview 4

Introduction

- Follow-up on consent form
- Background - work experience + daily tasks?

Working with CCS / CCUS
- How NIRAS works with CCS/CCUS

o How much time?
o Has it evolved/changed?

CCs / ccus

- What do you understand by CCS and CCUS?
- How do the two relate to each other?

CCS/ CCUS in Denmark

- How would you describe the current CCS/CCUS "landscape" from your perspective?
o Orientation to other players? Industry, consultancies, innovation partnerships /
missions, knowledge institutions
- Opportunities in the rollout?
- Challenges in the rollout?

CCS, CCUS - green technology - transition

- Whatis the role of CCS and CCUS in the transition & the Danish climate targets (70%
reduction 2030, 100% 2045/110% reduction 2050)?
- Are you familiar with various criticisms of CCS and especially CCUS ("greenwashing", danger
that it is a postponement of real emission reductions or similar)
o What are your thoughts on this?

The future
- Finally, very broadly: How do you envision the future (with CCS/CCUS)?
- In10years, 30 years, 50 years - - - - -

Wrap-up

- Isthere anything you would like to add to any of the questions?

- Isthere anything you feel | should have asked that | didn't?

- (Isthere anyone else you can think of that | should talk to as well?)
- Consent form reminder + options for email follow-ups, etc.
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Interview 5

Introduction
- Consent form
- Short introduction
Definition of CCS - CCUS
- How do you understand CCS and CCUS?

The work of INNO-CCUS

- Introduction to INNO-CCUS
- What does the work consist of?
- Deploying CCUS solutions: small and medium players vs large players
o Considerations for finding the right solutions for different locations?

CCS/CCuSin DK

- The possibilities with CCUS in DK
- Challenges with CCUS in DK
- DK compared to international
o (lI'saw in the roadmap, there was a lower TRL for liquid solvent capture technologies
compared to global CCS institutes - how do you generally see Denmark in relation to
the international landscape for CCS/CCUS - Nordic, EU, global - -

The role of transition and climate goals
- How do you see the role of CCS and CCUS in the green transition and climate goals?
- Shortterm? Long term?

Future scenarios (10 years, 30 years, 50 years?)

- How do you imagine the future in terms of CCS, CCUS, transition - 2035, 2055, 2075...)

Rounding off

- Anything you want to add to the questions?
- Something | should have asked?
- Consent form reminder
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Interview 6

Introduction

- Consent form
- Short introduction

CCS - CCus

- How do you understand CCS and CCUS? Carbon management technologies? Working
definitions?
- How have you worked with it?
o CARMA-green fuels cross mission carbon management
o INNO-CCUS infrastructure
o Large scale integration of carbon capture
- Whatis the "mood" around it? In academia? In industry?

CCS/CCuSin DK

- Biggest opportunities and challenges related to ongoing implementation of carbon
management technologies in Denmark?

- How do you envision scaling up? (- the right technology solutions at the right scale?)

- DKvsinternational - what is DK's role/position?

The role of transition and climate goals

- How do you see the role of CCS and CCUS in the green transition and climate goals?
- How do you respond to the criticism of different CCS/CCUS technologies? (postponement of
real emission reductions etc)
Future scenarios (10 years, 30 years, 50 years?)

- How do you imagine the future in terms of CCS, CCUS, transition - 2035, 2055, 2075...)

Rounding off

- Anything you want to add to the questions?
- Something | should have asked?
- Consent form reminder
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Appendix D

Codebooks for the coding process of the qualitative material. First the codebook for the document
analysis. Afterwards the codebook for the interviews.

Codebook for the document analysis

The categories from this codebook were subsequently used as a starting point for the coding /
categorisation of the interview material

Name Description

CCS - CCU Definition Definitions of CCS or CCU (or CCUS), for example "CCS means xyz"

CCsSift CCU Considerations for balancing CCS vs CCU in connection with
deployment

EU Covers plans and considerations related to CCUS deployment that

relate to the relationship between Denmark and the EU /

internationally

Expected emission Expected emission reduction in numbers that can be achieved from
reduction (in numbers) CCS and/or CCU
Green transition strategy Descriptions of political ambitions and strategy for climate and

green transition (related to CCUS)

Potential CCUS Covers potentials seen in connection with scaling up CCUS (based in
Denmark) - can be political, business and/or climate related. Made
one for CCS and one for CCU and one overall to capture any
differentiations between CCS and CCU. Everything coded to

"potentials CCU" and "potentials CCS" is also coded in "Potentials

Ccus"
Objectives CCUS Covers specific objectives related to the rollout of CCUS, for
rollout example "by 2030 we will have xyz"
CCS potentials Covers potentials seen in connection with scaling up CCS (based on

Denmark) - can be political, commercial and/or climate-related
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Name Description

CCU potentials Covers potentials seen in connection with scaling up CCU (based on

Denmark) - can be political, business and/or climate-related

Ref to external agencies To capture when external agencies are referenced as guarantors of

the necessity of CCUS

Challenges CCUS Description of challenges in the rollout of CCUS, e.g. finances.
Created one code for CCS and one for CCU to capture any

differentiation. Overall CCUS code used to capture both CCU and

CCS together.
Challenges CCS Description of challenges related to CCS deployment, e.g. finances
Challenges CCU Description of challenges in rolling out CCU, e.g. finances

Deployment CCUS Process  Descriptions of plans for how CCUS will be rolled out in Denmark.
For example, mention of grant pools, setting up committees,
commissioning reports or similar. Also covers various instruments to
promote CCUS deployment in the long term, e.g. quotas and taxes.
Also covers specific concerns that are expressed (e.g. ensuring that
costs for CCS installations at waste facilities do not end up with heat

and waste consumers). Covers the entire CCUS value chain.

50



Codebook for interviews

Codes from document analysis + some pre-made categories based on initialimpressions from
transcription of interviews + some codes added through the process of coding

Name Description

Actors To capture specific work to work together and connect actors
around CCUS
CCS ift CCU Considerations around CCS vs. CCU trade-offs (in the context of

deployment). Also subcodes to capture considerations for different

specific CCUS technologies, e.g. BECCS or DAC

BECCS Covers the naming of BECCS
CCS-CCU -CcCuUs - Definitions of CCS or CCU (or CCUS), for example "CCS means xyz"
Definition
DAC Covers the naming of the DAC
Pt-X Everything about Pt-X
CCUS 'historical’ previous or other initiatives on CCUS - highlighted in relation to the

"current"” Danish political initiative

CO2 Export - Import Consider the possibilities of exporting / importing CO2

EU + international Covers plans and considerations related to CCUS deployment that
relate to the relationship between Denmark and the EU /

internationally

Expected emission Expected emission reduction in numbers that can be achieved from
reduction (in numbers) CCS and/or CCU
Green transition strategy Descriptions of political ambitions and strategy for climate and

green transition (related to CCUS and beyond)
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Name Description

Nation state - 'Leader in Covers when people explicitly articulate nation-state interests, gains
sustainable technologies' or potentials in relation to CCUS. E.g. Denmark as a leader in

sustainable technologies and solutions

New industry - Immature Covers articulations of CCUS as a new industry and/or an immature
industry industry (to capture two sides of the same coin)

Personalised outlook on When interviewees talk about their personal views on the climate
climate + transition crisis and going green

Potential CCUS Covers potentials seen in connection with scaling up CCUS (based in

Denmark) - can be political, business and/or climate related. Made
one for CCS and one for CCU and one overall to capture any
differentiations between CCS and CCU. Everything coded to

"potentials CCU" and "potentials CCS" is also coded in "Potentials

ccus"
CCUS in relation to Direct mentions of the relationship between CCUS and climate
climate transition
Objectives CCUS Covers specific objectives related to the rollout of CCUS, for
rollout example "by 2030 we will have xyz"
CCS potentials Covers potentials seen in connection with scaling up CCS (based on

Denmark) - can be political, commercial and/or climate-related

CCU potentials Covers potentials seen in connection with scaling up CCU (based on

Denmark) - can be political, business and/or climate-related

Ref to external agencies To capture when external agencies are referenced - e.g. as

guarantors of the necessity of CCUS, especially IPCC and/or IEA
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Name Description

Scale + local solutions Considerations for scaling and customising CCUS solutions for

different contexts

Time + Visions for the Imagining the future of CCUS (can be CCS, CCU and/or Pt-X related)
future
Challenges CCUS Description of challenges in rolling out CCUS, e.g. finances. Created

one code for CCS and one for CCU to capture any differentiation.

Overall CCUS code used to capture both CCU and CCS together.

Challenges CCS Description of challenges related to CCS deployment, e.g. finances

Challenges CCU Description of challenges in rolling out CCU, e.g. finances

Deployment CCUS Process  Descriptions of plans for how CCUS will be rolled out in Denmark.
For example, mention of grant pools, setting up committees,
commissioning reports or similar. Also covers various instruments to
promote CCUS deployment in the long term, e.g. quotas and taxes.
Also covers specific concerns that are expressed (e.g. ensuring that
costs for CCS installations at waste facilities do not end up with heat

and waste consumers). Covers the entire CCUS value chain.

Administration Covers practical or administrative elements related to CCUS - e.g.

according to CCUS description of the Danish Energy Agency's responsibilities related to
CCS

Working with CCUS Descriptions of people's work involving CCUS (to gain insight into

how CCUS impacts people's working lives)

CCUS + Business

promotion
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Name Description

The grant pools The
Danish Energy Agency
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Appendix E

List of documents comprised for the document analysis

2021.website.KEFM.Ny

Name Reference Source
Name
(1) Klimaaftale for energi | Docl https://www.kefm.dk/klima/ccs-co2-fangst-og-
og industri mv. jun2020 lagring
(2) En kgreaftale for Doc2 https://www.kefm.dk/klima/ccs-co2-fangst-og-
lagring af CO2 jun2021 lagring
(forste del af en samlet
CCS-strategi)
(3) En kgreplan for fangst | Doc3 https://www.kefm.dk/klima/ccs-co2-fangst-og-
transport og lagring af lagring
CO2 dec2021 (anden del
af en samlet CCS-strategi)
(4) Aftale om rammevilkar | Doc4 https://www.kefm.dk/klima/ccs-co2-fangst-og-
for CO2-lagring juni2022 lagring
(opfglgning pa danmarks
CCS-strategi)
(5) Aftale om styrkede Doc5 https://www.kefm.dk/klima/ccs-co2-fangst-og-
rammevilkar for CCS i lagring
Danmark af 20.
september 2023
(6) Aftale om langsigtede | Docb https://www.kefm.dk/klima/ccs-co2-fangst-og-
rammevilkar for CO2- lagring
fangsti
forsyningssektoren
feb2024
(7) Doc7 https://www.kefm.dk/klima/ccs-co2-fangst-og-

lagring
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https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring

aftale skal sikre anlaeg til

CO,-fangst og lagring i

drifti 2025

(8) Doc8 https://www.kefm.dk/klima/ccs-co2-fangst-og-
2024.website.KEFM.Fra lagring

fangst til lagring_ Nu er

dgren til nyt

milliardudbud abnet

(9) Faktaark_Den samlede | Doc9 https://www.kefm.dk/klima/ccs-co2-fangst-og-
strategiske indsats for lagring

udbredelse af fangst og

lagring af CO,_V02 2022

(10) Doc10 https://www.kefm.dk/klima/ccs-co2-fangst-og-
Faktaark_Tilskudspuljer til lagring

fangst og lagring af

CO,_V02 2022

(11) KLIMALOVEN 2021 Docl1 https://www.retsinformation.dk/eli/lta/2021/2580
(12) Aalborg declaration Doc12 https://www.kefm.dk/klima/ccs-co2-fangst-og-
nov2023 lagring

(13) Bilateral aftale om Doc13 https://www.kefm.dk/klima/ccs-co2-fangst-og-
transport af CO2 DK-NL lagring

oct2023

(14) Bilateral aftale om Docl4 https://www.kefm.dk/klima/ccs-co2-fangst-og-
transport af CO2 DK-BE lagring

dec2023

(15) Bilateral aftale om Docl5 https://www.kefm.dk/klima/ccs-co2-fangst-og-

transport af CO2 DK-FR
mar2024

lagring
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https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
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https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring
https://www.kefm.dk/klima/ccs-co2-fangst-og-lagring

(16) Bilateral aftale om Docl6 https://www.kefm.dk/klima/ccs-co2-fangst-og-
transport af CO2 DK-NO lagring

apr2024

(17) Bilateral aftale om Docl7 https://www.kefm.dk/klima/ccs-co2-fangst-og-
transport af CO2 DK-SE lagring

apr2024

(18) Samarbejdsaftale- Doc18 https://www.kefm.dk/klima/ccs-co2-fangst-og-
MoU mellem DK og @strig lagring

juli2024

(19) Joint statement Doc19 https://www.kefm.dk/klima/ccs-co2-fangst-og-
DK_PAU_signed oct2024 lagring

(20) Udvikling af brintog | Doc20 https://www.kefm.dk/energi/power-to-x-og-
gronne braendstoffer groen-brint

marts 2022

(21) Aftaletekst - Doc21 https://www.kefm.dk/energi/power-to-x-og-
mulighed for etablering af groen-brint

brintinfrastruktur 1.

delaftale 2023

(22) @konomiske Doc22 https://www.kefm.dk/energi/power-to-x-og-

rammevilkar for
brintinfrastruktur -2.
delaftale om rgrbunden
brintinfrastruktur_april

2024

groen-brint
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Appendix F

List of Interviews

Name Reference Position Date of Interview | Length
Name
Interview 1 Intl State agency 25.03.2025 00.53.03
Interview 2 Int2 Intermediary 26.03.2025 01.11.42
Interview 3 Int3 Engineering 31.03.2025 00.55.29
consultant/project
manager
Interview 4 Int4 Engineering 09.04.2025 00.58.40
consultant/project
manager
Interview 5 Int5 Intermediary 10.04.2025 00.48.57
Interview 6 Int6 Researcher 11.04.2025 01.01.12
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Appendix G

Timeline and mapping of CCUS in Denmark

The timeline showcases some of the key events and developments taken place since CCUS became

an explicit part of Denmark’s climate policies and planning. It covers political agreements, steps in

the main public funding scheme administrated by the Danish Energy Agency, as well as events and

developments related to the industry of CCUS, e.g. establishment of networks or highly publicised

projects. The figure was constructed based on information gathered throughout working on the

thesis through interviews, attendance at public events and general desktop research.

CCUS in Denmark

Political agreements

June 2020: First agreement mentioning
CCS in relation to climate pelicy

2021 Agreement to legalise

import fexport of CO2 - with the potentia

of making Denmark o CO2 Hub

Project development

2021 Project Bifrost establishad to
explore potential for CCS in Northern Sea
Corsortium including TotalEnergies, DTU

Offshore, Orsted ond Nordsefonden

Project developments

202% TotalEnergies, INEOS and

Wintershall DEA receives exclusive license

to explare off-shore storage in the
Northsea orsgommercial terms
2024: CO2HubEurope; consortium
working fo ensure Denmark's potential as a
European carbon hub

2023: Strengthened conditions for the
distribution of funds, future CO2
infrastructure and international

collaboration

2024: Regulations for CO2 capture in the

utilities sectar

Field establishment

2021: Establishment of four “mission-
driven parinerships” to propel climate
innovation in Denmark, including INNO-
CCUS-and MissionGreenFusls with o
focus &n CCUS and Pr-X
Funded partly by the Danish Innovation
Fund

Funding Schemes
Danish Energy Agency

2021: NECCS-fund, 2.50KK billion for
storage of biogenic carban (negative
emissions)

Two-part CCUS-fund
2021: CCUS-fund 1/2, BISDKK millicn
yearly, 20+ years, one coniract
2021: CC5-fund, 2/2, co. 28DKK killion

over 15 years, several contracts expected

Funding Schemes
Danish Energy Agency

2023: @rated wins the first CCUS fender
round with @ preject to establish CC5 on

two multi-fuel heat and power plants
2024: Contracts for the NECCS-fund

2024: Publicotion of tender material for

the second CCS-fund

Bolitical agreements

2023-20Z24: Bilateral agreements with
The Metherlands, Balgium, Sweden and

infrastructure

Cccus

2023: Possibilities for establishing
hydrogen infrastructure, 1/2
2024: Possibilities for establishing
hydrogen infrastructure, 2,2

Norway on transnational Co2

2024: Bilateral agreements with France
and Austria about knowledge sharing cn

Field establishment

2022 GEUS begins exploration of 8 on-
shore geclogical sterage sites
2022: 8 clusters getz commissionad to
deliver recommendations on CCUS
infrastructure around larger cities and
point-sources in Denmark

Region of North Denmark designated as
“Industrial Lighthdige" for development of
€CUS and PI-X solutions

Political agresment on development of

Hydrogen and e-fusls

Funding Schemes
’Danish Energy Agency
Spring 2025: Application deadline for

pregualification to Znd CC5-tund, 16
applications

Project development

Maorch 2025: Aalborg Portland sacures
1L6DKK billion EU-funding for establishing
carbon capture ot Aalborg Flant

March 2025: Construction of storage
terminal an Port of Esbjerg begins - part of
Project Greensand

Rambell
INEOS

DTU Offshore GEUS
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Industry networks and
clusters

2022: CCS Zealand (formerdy C4),
commissioned with giving
recommendations for Region of Zealand
2022: Co2Vision, commissioned with
giving regommendations for North Denmark
Region
2022: CCUS-Alliancen, industry netwark
working to ensuring CCUS leads fo job
development and “new business
adventures”

December 2025: Best ond final offer
deadline 2nd CCS-fund
April 2026: Expected signing of 10
contracts for distribution of 2nd CCS-fund

Late 2025/2024: Orsted begins
capturing and shipping Co2 for storage
in Norwegian Nerthern Lights storage

site
By 2030: Projects from 2nd CCS-fund

storts operating

Aalborg Portland CCUS-Forum

TotalEnergies
DNV

Aalborg University
INNO-CCUS

Cowi Niras

Energy Cluster

Force Technology
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