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Abstract 

Carbon capture, utilisation and storage (CCUS) can contribute to the achievement of climate 

neutrality, especially for hard-to-abate sectors and to remove carbon for any residual emissions. For 

the successful deployment of CCUS, it is necessary to develop infrastructure for transporting captured 

CO2 from its sources to suitable storage sites.  

This study estimates the evolution of the extent and the investment requirements of the trans-

European CO2 transport network from 2025 to 2050. By 2050, the European CO2 pipeline network 

could reach a considerable length up to 19 000 km and requires investment of between 

EUR 9.3 billion and EUR 23.1 billion. The extent and the cost of the network can be reduced by 

developing storage capacities in regions where current capacities are insufficient (e.g. southern and 

eastern Europe) to avoid transporting CO2 over long distances. To reduce investment costs, the 

planning and development of storage capacities and CO2 capture projects should be carefully 

coordinated.  

In the early phase of the CO2 transport network development, the EU lacks commercially proven CO2 

storage capacity. We should develop a European CO2 storage atlas to provide comprehensive and 

accurate information on storage potential across the continent. The CO2 transport network has a 

significant number of cross-border connections, reflecting its international character. To facilitate 

cross-border transport, CO2 quality standards for transport and storage are essential.  

International coordination and collaboration will be crucial for the successful, cost-optimised 

development of the CO2 infrastructure. 
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Executive summary 

Policy context 

The world has committed itself to limiting global warming well below 2°C and ideally no more than 

1.5°C. The EU aims to reduce greenhouse gas emissions by 55% by 2030 and has set high ambitions 

for 2040. Carbon capture and storage (CCS) will play an important part in reaching our climate targets. 

The deployment of CCS technologies will have to increase drastically at a global level as well as in 

the EU. Current studies estimate that in the EU, at least 50 million tonnes of CO2 will have to be 

captured, transported and stored per year by 2030, and up to 250 million tonnes by 2050. 

To enable the deployment of CCS in Europe at a larger scale, we need networks comprising primarily 

of pipelines and ships for transporting captured CO2 from its sources to suitable storage sites. This 

study focuses on the CO2 transport infrastructure needs and assesses the evolution, extent, and 

investment requirements of a trans-European CO2 transport network. It has been conducted at the 

request of, and in close collaboration with, the Directorate-General for Energy (DG ENER) in support 

of the Industrial Carbon Management Strategy.  

Key conclusions 

The CO2 transport infrastructure is a crucial factor and a key enabler of the successful large-scale 

deployment of CCUS. The development of a European CO2 pipeline infrastructure will be challenging 

during the early phases of CCS deployment, before 2030, and alternative forms of CO2 transport 

should also be explored. 

The EU lacks commercially proven CO2 storage capacity in the early phase of CCS deployment. 
Coordination efforts are needed to identify suitable CO2 storage locations. An updated European CO2 
storage atlas should be developed which will provide comprehensive and accurate information on 
storage potential across the continent. 

The future CO2 transport network will exhibit a highly international character. Therefore, common 
quality standards for CO2 for its transport and storage are essential.  

Investment costs could be reduced by developing storage capacities in areas where identified capacity 
is insufficient (e.g. southern and eastern Europe) to avoid transport of the captured CO2 over long 
distances, for example to the North Sea region. 

International coordination and collaboration is crucial for the successful, cost-optimised development 

of the CO2 infrastructure. 

Main findings 

This study identified around 100-120 potential CO2 capture clusters and about 100 storage sites 

throughout Europe. Using a model, and assuming eight different scenarios, the optimal CO2 transport 

network from an investment cost perspective has been derived, spanning the years from now up to 

2050. 

The study shows that the future European CO2 transport network could reach a length of 

6 700-7 300 km by 2030, and might extend to between 15 000 and 19 000 km by 2050. Its 

deployment could cost between about EUR 6.5 billion and EUR 19.5 billion by 2030, rising to between 

EUR 9.3 billion and EUR 23.1 billion in 2050. The figure below shows an example of the potential 

future CO2 transport network in 2050 according to one of the eight scenarios. 
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Figure 1. Potential CO2 transport network in 2050 according to scenario C1 

 
Source: JRC, 2024 

The CO2 transport network grows fastest between 2030 and 2040, except for two scenarios where 
we see a large increase of CO2 captured between 2040 and 2050 following the results of two 
different Commission models: CTP 2040 and Fit-for-55. 

Related and future JRC work 

The JRC will perform in the future, several updates of this study. Firstly, we will continue to collect 

information about announced and planned CO2 capture and storage projects, as well as CO2 transport 

projects, to keep our CCS project database up to date. In addition, we will strive to improve data on 

potential CO2 storage locations; and hopefully, a new European CO2 storage atlas can be developed 

to facilitate this assessment. 

Further, the JRC will include more modes of CO2 transport in the modelling, primarily with more 

information on shipping, and update CO2 transport investment costs with the latest information (e.g. 

transport by rail and road as well as barges to connect smaller emitters to the CO2 backbone network). 
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As part of future work, we are considering analysis of the most suitable locations for Direct Air capture 

(DAC) facilities. 

Quick guide 

This study assesses the evolution, extent and costs of a future European CO2 transport network that 

will enable transport of CO2 from capture sites to potential CO2 storage facilities. The study uses a 

cost-optimisation model to connect CO2 capture and storage sites for the years 2025 to 2050 by 

means of pipelines and ships. The study identifies various uncertainties such as the amount and 

location of CO2 capture, and the capacity and development of storage sites. In order to assess the 

effect of those uncertainties, the study uses eight different scenarios with varying underlying 

assumptions. The main conclusions of the study are robust and supported by scenario analysis. 
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1 Introduction  

During the COP 21 Climate Conference in Paris in 2015, policymakers reached a historic agreement 

on climate action. The objective of this agreement is to keep the global average temperature increase 

well below 2°C above pre-industrial levels and to make efforts to limit the temperature rise to 1.5°C.  

To achieve the goal of limiting global warming below 2°C, it is necessary to increase the installed 

Carbon Capture and Storage (CCS) capacity significantly, from approximately 40 Mtpa currently to 

over 5 600 Mtpa by 2070 worldwide (International Energy Agency, 2019). The latest estimate of the 

International Energy Agency (IEA) is even higher, at 6 200 Mtpa by 2050. This estimate forms part of 

the Net Zero Emissions by 2050 Scenario (NZE), a normative scenario that shows a pathway for the 

global energy sector to achieve net-zero CO2 emissions by 2050 and to limit global warming to 1.5°C 

(International Energy Agency, 2022). Both projections made by the IEA consider Carbon Dioxide 

Removal (CDR) and Carbon Capture and Utilisation (CCU). 

Scenarios that align with the 1.5°C target in the European Commission s (EC) strategic long-term 

vision rely on the implementation of CCS and CO2 removal techniques to attain climate neutrality 

(European Commission, 2018). These measures are essential for effectively combating climate 

change in a manner consistent with the objectives outlined in the Paris Agreement. 

The Green Deal Industrial Plan has identified CCS technologies as a key sector in achieving the climate 

neutrality objectives of the EU. CCS offers a viable solution for addressing emissions in challenging 

sectors, such as energy-intensive industries and energy production facilities, which are considered 

hard-to-abate (European Commission, 2023). In addition to mitigating emissions from these sectors, 

the plan acknowledges that there will be certain emissions that cannot be eliminated entirely. In such 

cases, it will be necessary to capture these emissions directly from the atmosphere and transport 

them to permanent storage. This approach ensures that even the emissions that cannot be mitigated 

are effectively captured and stored, contributing to overall emission reduction efforts and the 

attainment of climate neutrality goals set by the EU. 

By recognising the importance of CCS technologies and their role in addressing emissions in difficult 

sectors, the Green Deal Industrial Plan aims to foster the development and implementation of CCS 

solutions as a vital component of achieving climate neutrality within the European Union. Today, most 

elements of the CCS chain of technologies (CO2 capture, transport and storage) have already been 

commercialised, albeit at a scale much smaller than that which is ultimately required. To enable the 

widespread implementation of CCS in Europe, it is necessary to develop networks comprising pipelines 

and ships for transporting captured CO2 from its sources to suitable storage sites.  

Initially, these networks would be constructed at the regional or national level and designed to 

accommodate the transportation needs of multiple CO2 sources. By capitalising on economies of 

scale, they can facilitate the connection of additional CO2 sources to sinks throughout the pipeline  

lifetime. In the long term, these integrated networks can be expanded and interconnected across 

Europe, connecting CO2 sources with distant storage sites. This could result in a comprehensive trans-

European network, akin to the existing networks for electricity and natural gas transmission.  

The study on the reuse of oil and gas infrastructure for hydrogen and CCS in Europe (Carbon Limits 

AS and DNV AS, 2021) concluded that there are no showstoppers for transporting CO2 in the gaseous 

phase in the existing onshore and offshore pipelines and that CO2 transport in dense phase is 

technically feasible in more than half of offshore pipelines and in a very small portion of the onshore 

pipelines. In addition, based on analysis of half of the total offshore pipeline length in Europe 

(16 300 km) and approximately 30% of the onshore length (41 700 km), around 40% of the offshore 
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and 25% onshore pipeline length could be reused, provided that more detailed analyses and/or tests 

produce positive results. 

However, it is important to note that the physical properties of CO2 differ from those of natural gas. 

There is a possibility that the pipelines used for CO2 transport would need to operate under different 

conditions compared to most existing pipelines. Additionally, they could be required to operate with 

low levels of impurities, including corrosive substances like water, which can pose challenges for 

conventional pipeline materials. Also, existing gas infrastructure is not necessarily located in the right 

place for transporting CO2 in the future. This emphasises the necessity for new infrastructure to be 

capable of accommodating EU-wide requirements associated with CO2 transportation. Despite all the 

above-mentioned issues, the large-scale transportation of CO2 by pipeline is an established industrial 

process in the USA with more than 7 000 km of CO2 pipelines in operation for almost four decades 

(ZEP, 2020).   

The theoretical quantity of CO2 that can be stored permanently in most of the EU was estimated to 

amount to nearly 72 Gt (Consoli and Wildgust, 2017; Global CCS Institute, 2016; Vangklide-Pedersen, 

2009). By contrast, estimates in the UK and Norway show potential of around 78 Gt (Pale Blue Dot, 

2016) and 80 Gt (Norwegian Petroleum Directorate, 2019), respectively. The estimation of storage 

potential is under way in Denmark, where the first cross-border carbon capture and storage was 

achieved by capturing and shipping CO2 from Belgium and storing in a depleted hydrocarbon field 

beneath the Danish North Sea (Carbon Capture Journal, 2023). However, to facilitate EU-wide network 

planning and deployment, it is necessary to estimate as far as is possible all EU CO2 storage capacities 

and to harmonise different national methodologies for more precise estimations. This harmonisation 

facilitates the update of the European storage atlas, providing comprehensive and accurate 

information on storage potential across the continent. By standardising methodologies and data 

collection approaches, the updated storage atlas would enhance the understanding of storage 

capacities and support the development of CCS infrastructure (including transport) throughout Europe.  

Over the years, there have been varying perspectives on the potential evolution of CO2 infrastructure 

in Europe. Some views have emphasised the establishment of a regional or national network of CO2 

infrastructure, initially focusing on connecting CO2 capture sources to nearby storage sites. This 

approach advocates the gradual expansion of infrastructure as more sources and storage sites 

become operational. It suggests leveraging existing pipelines and facilities when feasible, and 

gradually expanding the network as demand and project requirements increase. Other perspectives 

have envisioned a more integrated and interconnected trans-European CO2 infrastructure, similar to 

the existing networks for electricity and gas. This view emphasises the potential benefits of 

interconnecting CO2 sources and storage sites across different countries, allowing for the cost-

effective transportation and storage of captured CO2 on a broader scale.  

Considering their inclusion in the Emissions Trading System (EU ETS) and an existing legal framework1 

for the environmentally safe geological storage of CO2, a number of energy- -to-

sectors (e.g. the cement industry) are increasingly developing investment plans in CO2 capture, which 

are expected to reach a positive economic return before 2030, based on projected carbon prices. For 

CO2 capture, Europe holds a leading position, but the unavailability of operating storage sites is a 

bottleneck that needs to be addressed in order to allow the decarbonisation of hard-to-abate 

industries. In addition, the bottleneck could be even more significant in the future, since the lead times 

                                                 
1 Directive 2009/31/EC of the European Parliament and of the Council of 23 April 2009 on the geological storage of carbon 

dioxide and amending Council Directive 85/337/EEC, European Parliament and Council Directives 2000/60/EC, 

2001/80/EC, 2004/35/EC, 2006/12/EC, 2008/1/EC and Regulation (EC) No 1013/2006 ("CCS Directive") 
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for developing the storage sites are much longer than those for capture facilities, making it critical to 

reduce project lead times (International Energy Agency (IEA), 2023).  

The EU would need at least 50 Mtpa of CO2 storage capacity available by 2030 to meet demand 

associated with carbon capture projects under development as outlined in the Net-Zero Industry act 

proposal (European Commission, 2023). Furthermore, to realise EU climate neutrality by 2050, the 

deployment of CO2 capture facilities would need to occur at an even larger scale. The availability of 

sufficient storage capacity is essential to support the development and expansion of decarbonisation 

initiatives, allowing industries to capture and store their CO2 emissions effectively. 

However, the distribution of CO2 storage sites and capacities across Europe is not evenly spread. As 

a result, it will be necessary to develop storage sites beyond the North Sea and construct an extensive 

pipeline infrastructure spanning several EU Member States (MS) and neighbouring countries. This 

infrastructure will be crucial in cases where countries do not possess sufficient CO2 storage potential 

or when storage is not feasible due to various reasons, such as a lack of public acceptance. 

The construction of such a pipeline network would connect regions and countries, allowing for the 

transportation of captured CO2 from areas with high emissions to suitable storage sites in regions 

where storage is possible and viable. By establishing these cross-border pipelines, countries can 

overcome limitations related to their individual storage capacities and ensure the effective transport 

of CO2 and total cost reduction. The development of such a trans-European network would require 

coordination, collaboration and harmonisation among countries, companies and other stakeholders. 

In the EU, there are two main support measures dedicated to CCS. The EU supports eleven large-scale 

CCS and CCU projects through its large funding programme for the demonstration of innovative low-

carbon technologies, the Innovation Fund. Another eight projects were selected for grant agreement 

preparation2. Additionally, in November 2023, the Commission adopted the 1st list of Projects of 

Common Interest (PCIs) and Projects of Mutual Interest (PMIs) under the revised TEN-E Regulation3, 

which includes fourteen CO2 transport network projects4.  

The objective of this analysis is to update a previous JRC study on the evolution of the extent and the 

investment requirements of a trans-European CO2 transport network (Morbee, Serpa, and Tzimas, 

2012). The analysis has been conducted at the request of, and in close collaboration with, the 

Directorate-General for Energy (DG ENER), in support of the Industrial Carbon Management 

Communication planned for the beginning of 2024. In parallel, DG ENER initiated a study titled EU 

regulation for the development of the market for CO2 transport and storage  with the objective of 

analysing regulatory framework options to facilitate the development of CO2 transport and storage 

infrastructure, as well as business models in Europe (ENTEC, 2023). 

This study primarily focuses on CO2 transport via onshore and offshore pipelines and suitable 

maritime ships, similar to those used for transporting liquefied natural gas (LNG) and liquefied 

petroleum gas (LPG). The focus is on the evolution, extent and investment needs of the transport 

infrastructure which will play a major role in the European CO2 transport network. This network will 

                                                 
2 https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/innovation-fund/large-scale-calls_en  

3 Regulation (EU) 2022/869 (https://eur-lex.europa.eu/eli/reg/2022/869/oj)  

4 https://energy.ec.europa.eu/system/files/2023-11/Annex%20PCI%20PMI%20list.pdf List of PCIs: CO2 TransPorts, Aramis, 

ECO2CEE, Bifrost, Callisto, CCS Baltic Consortium, Delta Rhine Corridor, EU2NSEA, GT CCS Croatia, Norne, Prinos, 

Pycasso. List of PMIs: Northern Lights and Nautilus CCS.  

https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/innovation-fund/large-scale-calls_en
https://eur-lex.europa.eu/eli/reg/2022/869/oj
https://energy.ec.europa.eu/system/files/2023-11/Annex%20PCI%20PMI%20list.pdf
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act as the backbone network for CO2 transportation and may eventually facilitate connections with 

smaller emission sources through alternative transportation methods, e.g. truck, rail and barge. 

The study encompasses EU territory, with Norway and the UK included solely in relation to storage 

sites due to their relative importance. The time frame extends from 2025 to 2050, with additional 

snapshots for the years 2030 and 2040. Considering the extensive spatial and temporal coverage, it 

estimate of the extent of the CO2 network and investment required, as well as an insight into its 

international character. 

The results are highly dependent on the underlying assumptions made throughout the analysis, 

particularly considering the long-term perspective, uncertainties surrounding CCS deployment rates 

and timelines, limited availability of reliable data on CO2 storage sites, and the variability associated 

with pipeline and ship construction.  

The remainder of this report is structured as follows: Section 2 presents the methodology used in this 

study which relies on the previous study with significant enhancements and updates according to new 

information. This methodology represents a basis for future updates and can be used with new 

datasets and under a different set of assumptions. Section 3 presents the scenarios used in this study 

with various assumptions regarding the amounts and locations of CO2 captured and stored. Section 4 

gives a comprehensive overview of the results of the analysis. This includes graphical representations 

depicting the evolution and extent of the CO2 network, and its international character. Please note 

that results will also be available in the Energy and Industry Geography Lab (EIGL) 

(https://ec.europa.eu/energy-industry-geography-lab). In addition, Section 4 presents the key figures 

in terms of investment requirements for the deployment of the trans-European CO2 transport network. 

Finally, the main conclusions derived from the analysis are summarised in Section 5. 

https://ec.europa.eu/energy-industry-geography-lab
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2 Methodology 

The objective of this analysis is to identify the optimal CO2 transport network in Europe and track its 

evolution over time. The term optimal  refers to the determination of a network configuration that 

transports predetermined volumes of CO2 to suitable storage sites at the lowest possible investment 

cost. Previous studies accounted for emissions captured only from the power generation sector. 

Capturing the emissions from other industries, accounted for in this update of the study, will obviously 

increase the number of CO2 emitters and CO2 that needs to be transported, and hence lead to an 

expanded CO2 transport network compared to the previous study. Within the current analysis, cross-

border CO2 transport is considered only when it proves to be a cost-minimising solution. 

2.1 Methodology structure 

The methodology employed in this analysis comprises four important steps: 

a. identification and clustering of CO2 sources and sinks, 

b. assumptions about the evolution of captured CO2 emissions and storage capacities, 

c. identification of potential routes between nodes, 

d. selection of the optimal network and evolution over time. 

2.1.1 Identification and clustering of CO2 sources and sinks 

The CO2 source locations indicate the sites where CO2 emitters are situated and where carbon capture 

technologies can be implemented. These sources can be classified into two categories based on the 

sector from which the CO2 originates: power generation and process-related CO2. Power generation 

sources are associated with the generation of electricity and heat, while process-related CO2 sources 

represent energy-intensive industry facilities, e.g. metal production, mineral products and the 

chemical industry.  

The locations of the CO2 sources were obtained using the ETS registry database (EUTS, 2022) which 

provides verified emissions data for 2019. The emissions data is categorised based on the source, 

specifically fuel combustion and processes, according to information from Eurostat s air emission 

inventories: Greenhouse gas emissions by source sector - table env_air_gge (Eurostat, 2022). 

Additionally, depending on the scenario, the locations of announced CCS projects are identified and 

included in the list of CO2 sources. If CCS projects are identified at the same location as the CO2 

sources from the ETS registry database, the latter are replaced with the CCS project locations. 

The locations and characteristics of potential CO2 storage sites are obtained from the EU-funded 

CO2StoP project database, CO2 Storage Potential in Europe - Project No. ENER/C1/154-2011-

SI2.611598) (CO2StoP, 2013). This project conducted an initial assessment of the CO2 storage 

capacity in Europe, including both onshore and offshore sites. The storage capacities are categorised 

into aquifers and hydrocarbon fields.  Additionally, the CO2StoP project database was updated with 

more recent national storage estimates for Norway and Denmark. It is important to note that the 

CO2StoP database is not entirely up to date, and the storage capacities were not assessed for all 

locations. For example, storage locations and capacities for several countries were not assessed 

within the CO2StoP project due to various reasons such as restrictions related to availability of data 

owned by private companies (Lyng Anthonsen and Christensen, 2021). However, the CO2Stop dataset 

still represents the most detailed source of CO2 storage data for this analysis (Figure 2). The analysis 

is based on storage unit (marked green on Figure 2) estimates and where they were not available, 

the daughter unit estimates (marked dark green) were used. Storage locations for which capacity 
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assessments have not been conducted within the CO2StoP project were not considered in the analysis 

(marked red on Figure 2).The formation level was not used since the storage units and daughter units 

are the units of the storage potential assessment (Poulsen et al., 2014; Poulsen et al., 2014). 

Figure 2. Overview of the CO2StoP project results and data used in the study 

 
Source: JRC, 2024 

The above-mentioned datasets provide a large number of possible CO2 sources and sinks. However, 

as the storage locations obtained from the CO2StoP project are represented as polygons, a 

mathematical algorithm is employed to calculate the centroid of each polygon. This centroid is 

determined by calculating the average coordinates of all the points within the polygon. This process 

enables a simplified representation of the storage locations for further analysis and does not 

necessarily represent the location of a future storage project. 

To handle the large number of possible sources and sinks, a mathematical clustering algorithm is 

utilised to group the locations into clusters. This clustering process helps to simplify the model and 

make it computationally manageable. What is more important, clusters need to be created because 
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the CO2 transport network is less likely to be developed on a project-by-project basis. By employing 

this approach, multiple projects can share the transport network. 

h node 

represents a point location that does not necessarily refer to a specific CO2 source (e.g. an existing 

power plant or energy-intensive industry facility) or sink (e.g. an aquifer or hydrocarbon field). The 

clustering is performed separately for sources and sinks, and the approach remains consistent 

regardless of the origin of the captured CO2 (power generation or process-related CO2 source) or the 

type of sink (saline aquifer with- or without hydrocarbon fields). The distinction between sinks is based 

on their onshore or offshore location. 

Identification and clustering of the CO2 sources and sinks are based on their geographical location 

and the weighted value of CO2 captured capacity and total storage capacity, respectively, meaning 

that the node is created closer to the locations with higher capture and storage capacity. The 

clustering algorithm chooses the most suitable set of cluster centres applying an incremental 

approach from 2025 to 2050. Each year, clusters are determined by maintaining the clusters from 

the previous year and incorporating new locations that are either sources or sinks. The process 

involves assigning these new locations to existing clusters if within the radius of influence (below 

100 km) or creating new clusters using the k-means algorithm, with a constraint of a maximum 

100 km radius for new clusters.  

This approach ensured a dynamic and adaptive clustering methodology for tracking and managing 

CO2 capture and storage estimations over the time frame of the study and giving more weight to first 

chronologically appearing sites. The chosen approach, considering the announced CCS projects, entails 

the construction of the CO2 transport infrastructure closer to the sites of CCS early adopters. These 

early adopters primarily consist of high-emitting entities that have taken the initiative in 

implementing CO2 capture technologies. By focusing on these early adopters, the initial development 

of the CO2 transport infrastructure can effectively support their efforts in reducing emissions. 

Following the identification and clustering process, the total amount of CO2 captured at each source 

node is calculated by summing the individual amounts of CO2 captured across all sources within the 

corresponding source cluster. The same principle applies to the sink nodes, where the total storage 

capacity is determined by aggregating the injection capacities of all storage sites within the sink 

cluster. In order to prevent unrealistic fragmentation of CO2 capture and storage sites, threshold 

values are applied. Source nodes with CO2 capture totalling below 0.5 Mtpa and sink nodes with a 

total storage capacity below 25 Mt before 2035 and below 200 Mt after 2035 are excluded from the 

analysis. In case a source node is formed consisting of only one potential source location, the resulting 

node is excluded from the analysis if the capture capacity of that source node is less than 0.3 Mtpa. 

In addition, the injection capacities of the storage nodes with large total capacities were limited to 

50 Mtpa. For CO2 source nodes with a capacity lower than 0.5 Mtpa, it is assumed that the 

transportation of CO2 to the main network will be facilitated through alternative modes such as trucks, 

rail, barges, or, in the case of smaller amounts of CO2, captured on islands, via shipping. 

The number of source nodes per country is related to announced projects and their capture capacities 

and to projected capture capacities. The same principle applies to the sink nodes.  

2.1.2 Assumptions on the evolution of captured CO2 emissions and storage 

capacities 

In comparison with the original study, this analysis adopts two distinct approaches regarding the 

evolution of CO2 capture and storage amounts: one for the period before 2035 and another for the 
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period between 2035 and 2050. The approach for the period before 2035 relies solely on the 

available information regarding announced projects (Annex 1). It is important to note that the project 

list and the project information reflect the information publicly available at the time the project 

dataset was created (October 2023) and may change over time. On the other hand, the approach for 

the period after 2035 utilises projected data from energy and climate models for capture locations 

and updated CO2StoP project data for storage locations. By employing these different approaches, 

the analysis takes into account the evolving nature of the CO2 transport network and incorporates 

both current and possible future developments.   

The dataset containing announced projects was created internally within the JRC in October 2023 

using a variety of data sources. These sources included publicly available CCS/U project databases, IF 

(Innovation Fund) list, 1st Union list of Projects of Common Interest (PCIs) and Projects of Mutual 

Interest (PMIs) under the revised TEN-E Regulation, as well as direct communications with project 

developers, relevant groups and stakeholders. The location, operation starting year, and CO2 capacity 

of a project had to be known for it to be considered in the study. The capacities of some projects had 

to be estimated, considering that the capacity was available at the cluster level only. 

The total amounts of CO2 captured for 2040 and 2050 are taken from the results of the S3 scenario 

of the 2040 Climate Target Plan (CTP) modelling and from the modelling results of the full package 

scenario of the Fit-for-55 exercise. Both sources of data are based on the PRIMES model data. 

The 2040 Climate Target Plan modelling results provide projections of the total amount of CO2 

emissions and CO2 captured considering power generation, process-related activities and CO2 

removed from the atmosphere. In this analysis, projections of the amounts of CO2 planned to be 

stored were used.  

The Fit-for-55 modelling results provide projections of the total amount of CO2 emissions and CO2 

captured per Member State considering both power generation and process-related activities. 

According to the Fit-for-55 exercise, no CO2 capture is expected until 2040.  

The main differences between the two scenarios mentioned are shown in Table 1. It shows the 

projections of captured CO2 that need to be stored. Projected CO2 capture values are coupled with the 

CO2 capture amounts from the announced CO2 capture projects. The Fit-for-55 modelling involves a 

slower increase of CO2 capture compared to CTP 2040 modelling. The CTP 2040 modelling is 

characterised by a sharp increase in CO2 capture until 2040, followed by stagnation. 

Table 1. Projected CO2 capture that needs to be stored (Mtpa) 

Modelling  2030 2040 2050 

CTP 2040 58.8 242.9 247.2 

Fit-for-55 58.8 113.7 245.3 

Source: JRC, 2024 

To determine the geographic locations and quantities of captured CO2 as accurately as possible, 

assumptions were made regarding the geographical distribution of CO2 sources and the amount of 

CO2 captured. The ETS registry dataset was compared to Eurostat s air emission inventory to 

determine the extent to which the ETS registry data reflects emission data. Ratios between these two 

datasets were calculated to determine the total emission values for each installation in 2040 and 

2050. Consequently, the projected CO2 capture for each country was allocated to installations with 

the highest emissions within that country, resulting in the creation of a dataset representing the CO2 

sources for 2040 and 2050. The locations of the CO2 sources, i.e. source nodes, mostly remain 

consistent over time. However, as more facilities adopt capture technologies, new nodes may emerge, 
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and existing ones may undergo slight location changes. This allows for a comprehensive 

representation of the evolving CO2 capture landscape and facilitates the analysis of the CO2 transport 

network development. 

For each CO2 source node, assumptions are made regarding the starting date of capture operations, 

the annual amount of CO2 captured and its evolution over time. It is important to note that these 

assumptions are subject to uncertainties and may be refined as additional information becomes 

available or as circumstances change. 

The locations and capacities of the potential CO2 storage sites, i.e. sink nodes for 2040 and 2050, are 

derived from the CO2StoP project database updated with the more recent national storage estimates 

for Norway and Denmark. For each sink node, assumptions are made regarding the total storage 

capacity, the earliest possible starting date of storage operations, the maximum annual injection rate 

and its evolution over time (phased approach).  

It is important to note that there is no complete data on the starting date of storage operation for 

each node and the starting date was assumed considering a sufficient development phase to ensure 

the establishment of storage infrastructure. The locations of CO2 sink nodes remain consistent in both 

2040 and 2050, meaning that the identified storage sites remain unchanged over time. For the period 

before 2035, announced starting dates of storage operations were used. A phased approach was 

used for both storage data sources. Project developer announcements were used for the announced 

projects for the period before 2035. Storage nodes from the CO2StoP project become active after 

2035, taking into account the required development time. During the period from 2035 to 2040, a 

phased approach was used and after that, the maximum capacity per storage node was set to 

50 Mtpa, considering the time needed and technical constraints in the development of storage nodes 

and taking into account the uncertainties and knowledge gaps of existing storage data. 

Due to the lack of available data on the maximum annual injection rate and the fact that existing 

storage projects use only a fraction of the maximum injection capacity of their storage, a similar 

approach was adopted as in the original study. It is assumed that the injection process for CO2 into a 

storage reservoir can be compared to the extraction of fluid from an oil reservoir in the oil sector. To 

estimate the maximum annual injection capacity for each storage node, the global reserves to 

production ratio (R/P) for oil at the end of 2020 was considered. The R/P ratio represents the number 

of years that the known reserves of a particular resource can sustain current production levels. For 

oil, the R/P ratio was 53.5 at the end of 2020. Based on this assumption, the maximum annual 

injection capacity for each CO2 storage node is calculated as 1.87% of the total storage capacity. It 

is important to note that this approach provides a conservative estimate, as it assumes a similar 

utilisation rate as observed in the oil sector. While this assumption allows for an estimation of the 

maximum annual injection capacity, it is crucial to gather more specific data and conduct further 

research to refine these estimates and consider the unique characteristics of CO2 storage operations. 

This assumption does not apply to the announced storage projects, where the maximum annual 

injection capacity was known. 

In addition to the source and sink nodes, this analysis includes CO2 terminal (hub) nodes. They 

represent locations where CO2 is collected and can be further transported. Their locations are 

identified based on the announced CO2 terminal projects. The specific starting dates of operations for 

terminals nodes are determined based on the requirements of the transport infrastructure.  

This study uses eight different scenarios to analyse the implications of variations in input data and 

assumptions. Six scenarios use the latest Commission s modelling results of the S3 scenario within 
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the 2040 Climate Target Plan (CTP), and two scenarios are based on the previous modelling results 

of the full package scenario for the Fit-for-55 (Ff55) exercise.   

The first five CTP 2040 scenarios differ in their assumptions on potential storage locations. In 

CTP 2040 group A, three scenarios consider options for using CO2 storage depending on whether the 

storage sites are located just in the EU (A1) or EU and Norway (A2) or EU, Norway and UK (A3). 

CTP 2040 group B assumes offshore storage capacities only (B1: EU only, B2: EU + Norway + UK). 

The last scenario, based on the CTP 2040 modelling results (NZIA), investigates the development of 

the CO2 transport network by reflecting the annual storage capacity objective of 50 Mtpa in EU by 

2030 as outlined in the Net-Zero Industry Act proposal (European Commission, 2023) and uses 

CTP 2040 data for 2030 and onwards.  

Based on the results for the Fit-for-55 exercise, two scenarios are developed. The first scenario (D1) 

investigates the possibility of CO2 storage in the EU, Norway, and the UK and the second scenario 

analyses the development of the transport network based on the above mentioned NZIA storage 

target objective of 50 Mtpa in EU by 2030 (D2). Both scenarios take into account the projections of 

CO2 captured based on the Fit-for-55 exercise. 

Additional details about these scenarios are explained in Section 3. 

2.1.3 Identification of potential routes between nodes 

Once the source, sink and terminal nodes are identified and created, the potential route network 

between them is established using GIS-based tools. Consequently, each node is connected only to 

several of the neighbouring nodes within the study area. The routes are restricted to the area of the 

EU, and Norway and the UK in relation to storage sites (Figure 3 and Figure 4). The analysis included 

114 (CTP 2040) or 120 (Fit-for-55) source nodes, 95 sink nodes, 19 terminal nodes and 603 (CTP 

2040) or 624 (Fit-for 55) potential network connections with the total length of 113 398 km (CTP 

2040) or 113 749 km (Fit-for-55).  
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Figure 3. Network of potential routes (CTP 2040) 

 
Source: JRC, 2024 
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Figure 4. Network of potential routes (Fit-for-55) 

 
Source: JRC, 2024 

The routes can be established between two different types of nodes (source-sink, source-terminal, 

terminal-sink), and also between the nodes of the same type (source-source, sink-sink, terminal-

terminal). This approach is based on the reasoning that captured CO2 can be collected from several 

source nodes and then transported to terminals or sinks, or transferred between different sinks if it 

proves to be the cost-optimal solution.  

The creation of the potential route network takes into consideration a cost surface raster dataset that 

incorporates terrain-related correction factors. These factors vary based on the type of surface and 

environment encountered. Different surface types and environments lead to varying costs for 

constructing routes. For instance, constructing a route through mountainous regions is more expensive 

compared to a route of the same length through lowlands. By using this approach, the potential route 

network consists of the cost-minimised routes between nodes. The terrain-related factors assigned 

are shown in Table 2. 
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Table 2. Terrain-related cost factors assigned in this study 

Area Altitude Cost factor 

Onshore < 1 000 m 1 

Onshore  000 m  2 000 m 1.25 

Onshore  000 m  3 000 m 1.5 

Onshore  000 m 3 

Offshore n.a. 2 

Source: JRC, 2024 

After the network of potential cost-minimised routes between nodes is established, the investment 

costs for each route are estimated. This estimation is based on the analysis of available cost 

estimates for CO2 and natural gas existing and planned onshore pipelines (Serpa, Morbee, and Tzimas, 

2011; Mikunda et al., 2011; ZEP, 2011; CCS Cost Reduction Taskforce, 2013; Knoppe, Ramirez, and 

Faaij, 2013; IEAGHG, 2014; National Energy Technology Laboratory (NETL), 2019; Element Energy, 

2020; US National Petroleum Council, 2021; Smith et al., 2021; Zimmerman, Langenbrunner, and 

Aitken, 2022; Enhance Energy Inc., North West Redwater Partnership and Wolf Carbon Solutions Inc., 

2022; Langenbrunner, Aitken, and Rozansky, 2023). The results of the onshore cost analysis are 

represented in Figure 5 and Figure 6. Integration of the cost analysis into cost-minimised route 

network results in a cost route network. It is important to note that, in comparison with the original 

study, the costs for pipelines with the same capacity and length are significantly higher. 

Figure 5. Estimation of onshore pipeline transport costs (CO2  blue, Natural gas  red) 

 

Source: JRC, 2024 
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Figure 6. Estimation of onshore pipeline transport costs  medium estimate 

 

Source: JRC, 2024 

The cost of each route is calculated by multiplying the average cost factor of the route by its length. 

This cost value is used in the network optimisation step of the analysis, which determines the optimal 

set of routes over times and their capacities (Mtpa). The final cost of each route is subsequently 

obtained by multiplying the cost of the route with its capacity. This approach does not require the use 

of multiple discrete pipeline diameters. 

The pipeline investment costs are expressed in EUR2022 and the cost calculation considers economies 

of scale. A discount rate of 8% is assumed, as reported in the literature (ZEP, 2011; Bjerketvedt, V.S., 

A. Tomasgard, and S. Roussanaly, 2020). 

The analysis does not provide a specific solution regarding the choice between offshore pipeline 

infrastructure and shipping for CO2 transport. It assumes that the costs associated with offshore 

pipeline transport are equivalent to those of shipping. A more in-depth analysis of the costs of these 

two transport network types, including differences in operating costs, is beyond the scope of the 

present analysis and will be considered in future updates of this study.  

2.1.4 Selection of the optimal network and evolution over time 

The optimal deployment of a CO2 network is achieved using an optimisation model which determines 

the optimal set of routes to transport given amounts of CO2 captured from capture sources to the 

sinks, minimising the total net present value of CO2 transport infrastructure investment costs.  

To achieve the cost-optimal deployment, for each candidate route and at each point in time, the 

optimisation model decides whether to build the route and calculate its total capacity, as well as the 

flow rate, since it may not be fully utilised at all points in time. Furthermore, the model determines 

the optimal amount of CO2 to be stored at each sink node, at each point in time.  
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The outcome of the process is an optimised network configuration that matches the CO2 captured at 

the source nodes with the CO2 stored at the sink nodes at each year from 2025 to 2050. This means 

that the network is designed to transport the captured CO2 from the sources to the appropriate 

storage locations, ensuring that the overall CO2 balance is maintained at each point in time, 

minimising the cost of the CO2 transport network.  

2.2 Important notes 

 Given the broad spatial and temporal coverage of the analysis, the results should be 
considered as indicative and in the context of the assumptions made. They provide a first 

2 network and the investment required 
as well as an insight into its international character. The results are subject to certain 
assumptions, which may introduce uncertainties and limitations. These assumptions are 
based on available data, models, and expert knowledge, but further refinement and validation 
are necessary as more accurate and up-to-date information becomes available. 

 The analysis utilises data from the CO2StoP project and updated national CO2 storage 
estimates. It is important to acknowledge that these datasets may vary in terms of the level 
of detail in their assessments. Consequently, there is a possibility of discrepancies in the 
storage potential data, which can impact the accuracy of the CO2 transport network 
deployment. For the same reason, the CO2 storage estimates on a more detailed level for 
specific locations, made as a part of several EU-funded projects, were not included in the 
analysis. In addition, the analysis does not go into a deeper consideration of the technical, 
economic, legal and social aspects of the utilisation of the CO2 storage capacities beyond 
already considered within the CO2StoP project. 

 The nodes on the map may represent specific projects, particularly in the case of terminals 
and CCS projects for the period until 2035. However, it is important to note that, in general, 
the nodes on the maps should not be associated with specific CO2 source, sink or terminal 
projects. 

 The analysis approach is from the CO2 capture side. It means that in all of the considered 
scenarios, the CO2 captured at any point in time needs to be stored at that point in time. To 
achieve that, available CO2 storage capacity has to be higher or equal to CO2 capture capacity. 

 The optimisation model takes into account the whole period of the optimisation until 2050. 
If the node is not active at that point in time but will become active later, the optimisation 
model can decide to build a route to that node before the node becomes active if the route 
is used to transport the CO2 between other nodes and if that is a cost-optimised solution. In 
addition, the model can build the route earlier in order to accommodate additional CO2 
volumes anticipated in the following years if that is a cost-optimised solution. 

 The analysis assumes that the CO2 captured within the announced projects will need to use 
the CO2 transport network, even though it is sometimes not the case (e.g. CO2 captured for 
utilisation). This approach ensures that there is enough space in the main CO2 transport 
network for CO2 coming from various sources not considered in the analysis, such as small 
capture sites or new installations not covered by the ETS registries e.g. Direct Air Capture 
(DAC) and Bioenergy with Carbon Capture and Storage (BECCS).  

 Due to the significant variation in cost estimates for CO2 onshore pipelines, it is important to 
acknowledge that the actual costs may differ from the results obtained in this analysis. 
Additionally, the investment cost analysis does not account for the cost differences caused 
by varying pipeline pressures. 



 

23 

 The analysis does not consider CO2 specifications for maximum impurity concentrations and 
potential effect on the CO2 transport infrastructure, as common EU standards covering these 
aspects do not exist. 

 The analysis does not differentiate between offshore pipeline infrastructure and shipping for 
CO2 transport. It assumes that the costs associated with offshore pipeline transport are 
equivalent to those of shipping (Table 2). The analysis of the costs of these two transport 
network types is beyond the scope of the present analysis and might be considered in future 
updates of this study. 

 The analysis is based on the latest available data (October 2023) on the CCS infrastructure 
for the area of Europe and uses the most advanced and appropriate software tools. 
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3 Scenarios  

Given the uncertainties and varying perspectives surrounding the evolution of CO2 transport 

infrastructure in Europe, the analysis acknowledges the need for multiple scenarios to explore 

different potential outcomes. By running several scenarios, the analysis can provide a comprehensive 

understanding of the potential pathways and implications of different CO2 transport infrastructure 

developments in Europe. This approach allows for a more robust assessment and consideration of 

the range of possible future scenarios in the early phase of CO2 transport network development. The 

main division of scenarios is based on two different Commission models: CTP 2040 and Fit-for-55.  

3.1 CTP 2040 scenarios 

3.1.1 Storage availability group (A1, A2 and A3) 

The Storage availability group of scenarios (Group A) is based on the total capture capacities of 

announced projects in the EU before 2035 and projected capture capacities for the period after 2035. 

The announced CO2 capture capacity in the EU, based on the applied methodology described in Section 

2, amounts to 58.8 Mtpa. This value is higher than the EU objective of reaching an annual storage 

capacity of 50 Mtpa by 2030 as outlined in the Net-Zero Industry Act proposal (European Commission, 

2023). It is important to note that this objective does not include potential storage locations in Norway 

and the UK. 

Norway has been at the forefront of carbon storage and has made substantial progress in the 

development of carbon storage projects. In addition to well-established projects like Sleipner, Snøhvit, 

and the Northern Lights, several exploration licenses for storage operations have been awarded to 

different consortia. These projects demonstrate Norway s commitment to advancing carbon storage 

technology and infrastructure. Furthermore, Norway has developed a CO2 storage atlas that provides 

valuable information about the significant storage potential on the Norwegian Continental Shelf. This 

atlas showcases over 80 Gt of storage potential in Norway (Norwegian Petroleum Directorate, 2019).  

Following the UK s withdrawal from the EU, uncertainties have arisen regarding the potential for 

storing CO2 captured in the EU in UK storage sites. The UK is estimated to have a storage potential 

of approximately 78 Gt (Pale Blue Dot, 2016). This significant storage potential, coupled with the 

proximity to the EU, could play a significant role in shaping the deployment of the CO2 transport 

infrastructure network. However, the specific agreements between the EU and the UK regarding cross-

border CO2 storage and transportation are subject to negotiation, and uncertainties remain regarding 

future collaboration in this area. 

In Group A, three different scenarios (A1, A2 and A3) are considered, each with its own set of 

assumptions and considerations regarding the use of storage sites for CO2 captured in the EU. 

 A1 - CTP 2040 (EU) is based on the total capture capacity of announced CCS projects within 
the EU before 2035. It does not foresee the use of storage sites outside the EU for CO2 
captured in the EU. 

 A2 - CTP 2040 (EU+NO), assumes the same capture capacities as A2. However, it considers 
the possibility of using storage sites in Norway, in line with the potential timeline of 
incorporating NZIA into the EEA agreement. 

 A3 - CTP 2040 (EU+NO+UK), like A1 and A2, is based on the total capture capacity of 
announced CCS projects before 2035 within the EU. In addition to storage capacity in the EU 
and Norway, it also includes the availability of UK storage sites. 
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It is important to note that the analysis considers the use of CO2 storage sites outside the EU only 

when it represents a cost-minimising solution. The decision to utilise storage sites outside the EU 

aims to optimise the overall costs associated with CO2 transport network. 

3.1.2 Offshore storage group (B1 and B2) 

In the Offshore storage group of scenarios (Group B), the assumption is that captured CO2 can only 

be stored in offshore locations. The scenario assumes that onshore storage of CO2 will be more 

complex to realise due to public concerns and legislative factors, even in landlocked countries. 

Based on the identification and clustering exercise, the onshore storage nodes  capacity accounts for 

43% of the total storage capacity. This indicates that a substantial amount of CO2 can be stored at 

onshore locations, highlighting the potential and suitability of these sites for long-term storage of 

captured CO2. The allocation of nearly half of the total storage capacity to onshore storage nodes 

underscores their possible importance and viability in the CO2 storage infrastructure. Onshore storage 

provides advantages such as easier access and potential proximity to capture sources, which can 

contribute to cost-effectiveness of the CO2 transport.  

We have considered the following two scenarios under group B. 

 B1 - CTP 2040 & Offshore only (EU) assumes that the CO2 captured in the EU can be stored 
only in offshore storage locations and only in EU storage locations (without the UK and 
Norway). 

 B2 - CTP 2040 & Offshore only (EU+NO+UK), similar to B1, assumes that the CO2 captured 
in the EU can be stored only in offshore storage locations. Contrary to B1 though, it also 
includes storage locations in the UK and Norway. 

3.1.3 Scenario C1 - CTP 2040 & NZIA 2030 targets (EU) 

The previous scenarios were based on the total capture capacities of announced projects in the EU 

before 2035 and projected capture capacities for the period from 2035 until 2050. The C1 - CTP 

2040 & NZIA 2030 targets (EU) scenario takes a different approach, investigating the development 

of the CO2 transport network by reflecting the storage capacity objective of 50 Mtpa in the EU by 

2030 as proposed by the Net-Zero Industry Act proposal (European Commission, 2023) and uses 

CTP 2040 data for the time period 2030-2050.  

3.2 Fit-for-55 scenarios  

3.2.1 Scenario D1 - Fit-for-55 (EU+NO+UK)  

Scenario D1 - Fit-for-55 (EU+NO+UK) is similar to Scenario A3 - CTP 2040 (EU+NO+UK). It is based 

on the total capture capacity of announced CCS projects before 2035 within the EU as in scenario A3. 

CO2 capture projections for the period after 2035 up to 2050 are based on the Fit-for-55 modelling 

results. In addition to EU storage capacity, it also includes the availability of Norwegian and UK 

storage sites.  

3.2.2 Scenario D2 - Fit-for-55 & NZIA 2030 targets (EU) 

Scenario D2 - Fit-for-55 & NZIA 2030 targets (EU) uses the same assumptions as Scenario C1 - CTP 

2040 & NZIA 2030 targets (EU). It explores the development of the CO2 infrastructure network in the 

EU by reflecting the storage capacity objective of 50 Mtpa in the EU by 2030, as proposed in the Net-
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Zero Industry Act (European Commission, 2023). The only difference is that the CO2 projections for 

the period between 2035 and 2050 are based on the Fit-for-55 modelling results. 
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4 Results 

In this section, the outcomes are presented of applying the methodology to each of the scenarios. 

The results of the optimisation are presented graphically, showing a time snapshot or the status of 

the CO2 transport network in 2030, 2040 and 2050. The direction of CO2 transport is marked by 

arrows. Each figure is accompanied by a brief description, and at the end of each scenario, there is a 

graphical representation of the distribution of the network length, by country, for each of the 

snapshots. 

4.1 Scenario A1 - CTP 2040 (EU) 

Before delving into the details of A1 results, it is important to note that based on the assumptions 

and data used, there is insufficient storage capacity in the years 2025 (1.31 Mtpa), 2026 

(10.44 Mtpa), 2027 (12 Mtpa), 2028 (7.75 Mtpa), and 2029 (12.89 Mtpa) (Table 3). Since the analysis 

approach is from the CO2 storage side, to solve the optimisation problem, the capture capacities had 

to be decreased for these specific years. That means that the start of operation for certain announced 

capture projects and their capture capacity development plans had to be postponed by several years. 

Without that, it would be impossible to solve the optimisation model, since one of the optimisation 

criteria is that all the CO2 captured at a point in time also needs to be stored at that point in time. 

The captured projects were selected based on their distance to storage locations, planned capture 

capacities and secured funding to minimise investment costs. By implementing this approach, the 

available storage capacity is maximally utilised. 

Table 3. Scenario A1  gap in the storage availability 

Year 2025 2026 2027 2028 2029 2030 2031 

CO2 captured (Mtpa) 1.86 12.59 25.35 38.20 48.02 58.83 69.83 
CO2 storage capacity (Mtpa) 0.55 2.15 12.35 31.45 35.13 65.83 71.33 
CO2 storage capacity gap 
(Mtpa) -1.31 -10.44 -12.00 -7.75 -12.89 7.00 1.50 

Source: JRC, 2024 

 

The development of the European CO2 transport network starts in the border area of Belgium and the 

Netherlands, and in Denmark, based on the capture and storage projects announced in those 

countries.  

By 2030, the total capture, transport and storage capacity increases to 58.8 Mtpa. This is based on 

the significant increase of announced capture projects. Most of these storage projects are situated in 

the North Sea region, but there are also capture projects active in Greece, Bulgaria, Croatia, Austria, 

Italy and southern France.  

Due to insufficient storage capacities in central and southern Europe, long segments of the network 

with relatively low transport capacities are being developed. They transport CO2 from remote sources 

to active storage locations in the North Sea region and already anticipate CO2 transport in later years 

through those pipelines. Notable storage locations are situated in the northern Adriatic, Greece and 

the Black Sea. The CO2 transport network extends to 16 countries and the total length amounts to 

about 6 700 km (6 000 km onshore and 700 km offshore). 
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Figure 7. Scenario A1 - CTP 2040 (EU), year 2030 

 
Source: JRC, 2024 

Between 2030 and 2040, storage locations identified within the CO2StoP project, which were 

previously not used within the announced storage projects, become available for CO2 storage. In this 

period there is a sharp increase in the implementation of the CO2 capture technologies (21 countries 

with 111 active storage nodes) and the total CO2 capture capacity increases to about 243 Mtpa. The 

total built CO2 transport network increases to about 15 400 km but the used part of the network 

amounts to 14 800 km. This is because storage locations closer to capture locations become available 

and CO2 is now being transported to the closer locations.  

The parts of the transport network that are not used at the moment are represented by dashed lines 

on the maps and these parts are mostly related to the network built in previous period to transport 

CO2 from remote sources to the active storage locations due to general unavailability of the storage 

capacity.   
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The CO2 transport network evolves throughout the EU. There is one large network connecting central 

and western Europe and the North Sea region. Other transport networks are relatively smaller and 

mostly connecting capture and storage nodes between two countries or nodes within one country. 

The longest parts of the network are developed in Italy, France, Germany, Spain and Poland.  

Figure 8. Scenario A1 - CTP 2040 (EU), year 2040 

 
Source: JRC, 2024 

In 2050, the CO2 transport network extends throughout 21 EU countries. About 250 Mtpa of CO2 is 

being captured in 114 active capture nodes, transported via a network of about 15 000 km with 22 

cross-border connections and stored in 36 active storage nodes.  

The transport of relatively small amounts of CO2 is developed from several island nodes to the 

mainland (e.g. 1.2 Mtpa from Sardinia and 0.8 Mtpa from the Balearic Islands). Instead of building a 

pipeline infrastructure for the transport of the CO2, it is also an option to use shipping. However, as 

explained in the methodology, the analysis does not provide a specific solution regarding the choice 

between offshore pipeline and shipping. 
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There are parts of the network not used for the CO2 transport anymore. They were built in the early 

phase of network development when few storage locations were available, but they became 

unnecessary when more storage nodes with enough storage capacity became available.  

To avoid additional costs and construction of parts of the network infrastructure that will not be used 

for a longer period, one option could be to use alternative transportation methods, e.g. shipping, truck, 

rail and barge. The possibility is also to use this route to transport potential additional amounts of 

captured CO2 that have not been considered by this analysis (small capture sites or new installations 

not covered by the ETS registries, e.g. DAC, BECCS). Other options involve postponing the CO2 capture 

or choosing other means of decarbonisation, if feasible. To avoid such situations, better collaboration 

is needed among project developers and at pan-European level. 

Figure 9. Scenario A1 - CTP 2040 (EU), year 2050 

 
Source: JRC, 2024 

Figure 10 shows the distribution of the length of the transport network used per country during the 

observed period.  
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Figure 10. Transport network length per country, scenario A1 - CTP 2040 (EU) 

 
Source: JRC, 2024 

4.2 Scenario A2 - CTP 2040 (EU+NO) 

Scenario A2 assumes it will be possible to store the CO2 captured in the EU within the EU and Norway. 

Compared to the Scenario A1, there is sufficient storage capacity during the early phase of the CO2 

transport network development, thanks to Norwegian storage capacities.  

The development of the CO2 transport network is very similar to the development in the previous 

scenario. The key difference is the availability of Norwegian storage capacity, which allows for the 

storage of all CO2 captured during that period. As in the previous scenario, in 2030, a major part of 

the network is developed in the North Sea region. Also, a long route is being developed, connecting 

the CO2 sources in Greece to the storage locations in the North Sea, since there are no active storage 

locations with sufficient storage capacity closer to the sources. This long route also collects and 

transports CO2 captured in Croatia, Austria and Poland. In addition, the optimisation develops a route 

transporting relatively small amounts of CO2 captured in south-eastern France to the North Sea 

region.  
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Figure 11. Scenario A2 - CTP 2040 (EU+NO), year 2030 

 
Source: JRC, 2024 

The CO2 transport network extends to 17 countries and the total length amounts to about 6 700 km 

(5 900 km onshore and 800 km offshore). Besides being most developed in Germany and France, the 

network has significantly expanded in Sweden, Hungary, Norway and Denmark.  

 By 2040, the capture capacity increases to about 243 Mtpa and the number of storage locations is 

highly increased due to the storage demand. The CO2 transport is active in 22 countries and the 

transport network extends to 15 800 km. The development of the CO2 transport network is almost 

identical to the development in the previous scenario. The main difference is in the North Sea region. 

Instead of greater use of storage capacities in the Netherlands and Denmark, CO2 storage is 

transported and stored in Norway. 
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Figure 12. Scenario A2 - CTP 2040 (EU+NO), year 2040 

 
Source: JRC, 2024 

The total capture capacity in 2050 is slightly increased from 243 Mtpa to 247 Mtpa. The total length 

of the CO2 transport network is the same as in the previous period, with a small increase of CO2 flow 

in several routes. CO2 is being captured in 21 countries and stored in 16. There are 23 cross-border 

connections.  

There is a high-capacity route in northern Germany transporting almost half of the CO2 captured in 

the EU to the storage sites in the Norwegian part of the North Sea. The remaining amounts of CO2 

are stored either within smaller interconnections (e.g. Spain-Portugal, Romania-Bulgaria, Slovenia-

Croatia) or within smaller networks and connections developed within the countries (e.g. Italy, Spain, 

France, Portugal). The longest parts of the transport network are developed in Italy, France, Spain, 

Germany and Poland (Figure 14).  

The transport of CO2 is developed from several island nodes to the mainland. Instead of building a 

pipeline infrastructure for the transport of relatively small amounts of CO2 (e.g. 1.2 Mtpa from 
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Sardinia and 0.8 Mtpa from the Balearic Islands), it is also an option to use shipping. However, the 

analysis does not provide a specific solution regarding the choice between offshore pipeline and 

shipping. Other options involve finding local storage solutions or other means of decarbonisation, if 

feasible. 

Figure 13. Scenario A2 - CTP 2040 (EU+NO), year 2050 

 
Source: JRC, 2024 
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Figure 14 shows the distribution of the length of the transport network used per country during the 

observed period. 

Figure 14. Transport network length per country, scenario A2 - CTP 2040 (EU+NO) 

 

Source: JRC, 2024 

4.3 Scenario A3 - CTP 2040 (EU+NO+UK) 

In addition to the first two scenarios, Scenario A3 assumes it will be possible to store CO2 also in the 

UK. The captured CO2 is transported to the same offshore locations in Norway as in Scenario 2, with 

the difference that the optimisation model takes into the account the storage locations in the UK 

which become active only after 2035. The analysis considers the availability of storage locations in 

the UK, as well as the time necessary to address the legal requirements and barriers for storing CO2 

captured in EU in the UK storage locations. 

The optimisation of Scenario A3 resulted in identical results as in Scenario A2. The CO2 transport 

network is developing in the same way as in Scenario A2, using the same sink nodes and routes. This 

is happening because storage locations in the UK are only available after 2035 when a significant 

portion of the transport network is already formed and directed towards the Norwegian part of the 

North Sea. Constructing additional routes to storage locations in the UK would require additional 

investment, and the entire transport network would not be cost-optimised anymore. Results in this 

scenario could differ from A2 if storage locations in the UK become available earlier than assumed.  
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4.4 Scenario B1 - CTP 2040 & Offshore only (EU) 

Scenarios B1 and B2 assume that the CO2 captured in the EU can be stored only in offshore storage 

locations due to various reasons, such as a lack of public acceptance of onshore storage. The main 

difference is that scenario B1 assumes that CO2 can be stored only in the EU, while scenario B2 also 

includes storage locations in Norway and the UK. 

The assumption that the CO2 captured can be stored only in storage locations inside the EU results in 

optimisation model problems similar to those in Scenario A1, where there was insufficient storage 

capacity in the years 2025 (1.31 Mtpa), 2026 (10.44 Mtpa), 2027 (12 Mtpa), 2028 (7.75 Mtpa) and 

2029 (12.89 Mtpa). However, in this scenario, the problems with insufficient storage capacity become 

even more significant. Based on the data used, there is insufficient storage capacity in the years 

between 2025 and 2035 (Table 4). Storage capacity becomes sufficient only after all potential 

storage locations and capacities identified within the CO2StoP project become available. To solve the 

resulting optimisation problem, the same approach as described in Scenario A1 was used. The capture 

capacities had to be decreased and the entry into operation of certain announced capture projects 

and their capture capacity development plans had to be advanced by several years. The captured 

projects were selected based on their distance to storage locations, planned captured capacities and 

secured funding to minimise investment costs. By implementing this approach, the available storage 

capacity is maximally utilised. 

Table 4. Scenario B1  gap in the storage availability  

Year 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

CO2 captured 
(Mtpa) 

1.86 12.59 25.35 38.20 48.02 58.83 69.83 71.92 80.63 89.34 98.04 

CO2 storage 
capacity (Mtpa) 

0.00 4.10 9.50 26.6 30.28 33.28 33.28 33.20 33.28 33.28 33.28 

CO2 storage 
capacity gap 
(Mtpa) 

-1.86 -8.49 -15.85 -11.60 -17.74 -25.55 -36.55 -38.72 -47.35 -56.06 -64.76 

Source: JRC, 2024 

 

As a consequence of insufficient storage capacity, CO2 transport started in 2026 instead of 2025. In 

2030, the CO2 transport network consists of one large network which connects all the nodes except 

two source-sink pairs in Ireland and Bulgaria. Compared to previous scenarios, the CO2 transport from 

southern Europe is routed through Italy. The excess of CO2 from Greece is transported across the 

Adriatic Sea. Additionally, CO2 captured in south-eastern France is also connected in Italy to the main 

network. Due to the inability to store CO2 outside the EU and possibility to store it only offshore, the 

CO2 storage nodes in the Netherlands, Denmark, Ireland, Italy, Greece and Bulgaria are used. 

The CO2 transport network extends to 17 countries and the total network length amounts to about 

7 300 km (6 700 km onshore and 600 km offshore). There are eight active storage nodes in six 

countries. 
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Figure 15. Scenario B1 - CTP 2040 & Offshore only (EU), year 2030 

 
Source: JRC, 2024 

In 2040, there are 111 active source nodes in 21 countries and 14 active offshore storage nodes in 

seven countries. The CO2 transport network extends throughout 22 EU countries with 26 cross-border 

connections.  

The length of the network is 19 000 km. Parts of the network represented by the dashed lines on the 

map (Figure 16) represent the infrastructure not used for the CO2 transport anymore. They were built 

to transport the excess of captured CO2 in Greece to the North Sea storage nodes and to transport 

CO2 captured in central Europe to the North Sea region. In 2040, with more storage capacity available 

closer to the source locations, they became unnecessary. Due to a lack of sufficient storage capacity 

in the EU part of the North Sea, the captured CO2 in central Europe is being transported to the CO2 

sink node in Greece. In addition to a significant amount of CO2 stored in the North Sea region and 

Greece, CO2 is also stored notable amounts in the Northern Adriatic and off the coast of Portugal. 

These four main storage areas determine the four main parts of the CO2 transport network. 
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Figure 16. Scenario B1 - CTP 2040 & Offshore only (EU), year 2040 

 
Source: JRC, 2024 

In 2050, the transport network extends to 22 countries with 27 cross-border connections. The total 

length of the network is about 19 000 km. The captured CO2 is stored in 13 active sink nodes in seven 

countries. CO2 is being stored in the lowest number of countries, with the lowest number of active 

CO2 storage nodes. Compared to the other scenarios, B1 has the longest network because there are 

limited options to store CO2 restricted only to the EU offshore locations.  
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Figure 17. Scenario B1 - CTP 2040 & Offshore only (EU), year 2050 

 
Source: JRC, 2024 

The transport of relatively small amounts of CO2 is developed from several island nodes to the 

mainland (e.g. 1.2 Mtpa from Sardinia and 0.8 Mtpa from the Balearic Islands). Instead of building a 

pipeline infrastructure for the transport of the CO2, it is also an option to use shipping. However, the 

analysis does not provide a specific solution regarding the choice between offshore pipeline and 

shipping. Other options involve finding local storage solutions or other means of decarbonisation, if 

feasible. 

Also in this scenario, there are parts of the network (marked with dashed lines) not used for the CO2 

transport anymore.  
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Figure 18 shows the distribution of the length of the transport network used per country during the 

observed period. 

Figure 18. Transport network length per country, scenario B1 - CTP 2040 & Offshore only (EU) 

 
Source: JRC, 2024 
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4.5 Scenario B2 - CTP 2040 & Offshore only (EU+NO+UK) 

Scenario B2 assumes that the CO2 captured in the EU can be stored only in the offshore storage 

locations in EU, Norway and the UK. Compared to the previous scenario, there are more potential CO2 

storage locations and more potential CO2 storage capacity. This allows the EU to avoid issues with 

ensuring sufficient storage capacity during the early phase of network development. 

Figure 19. Scenario B2 - CTP 2040 & Offshore only (EU+NO+UK), year 2030 

 
Source: JRC, 2024 

The early phase of the CO2 transport network development is almost identical to scenarios A2 and 

A3. As in these scenarios, in 2030, the major part of the network is developed in the North Sea region. 

A long route is connecting the CO2 sources in Greece and the storage locations in the North Sea since 

there are no active storage locations with sufficient storage capacity closer to the sources. This long 

route also collects and transports CO2 captured in Croatia, Austria and Poland. In addition, the 
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optimisation results in a developed route transporting relatively small amounts of CO2 captured in 

south-eastern France to the North Sea region.  

The CO2 transport network extends to 17 countries while CO2 is captured in 13 and stored in six 

countries. 

Figure 20. Scenario B2 - CTP 2040 & Offshore only (EU+NO+UK), year 2040 

 
Source: JRC, 2024 

In 2040, the development no longer follows the same path since in this scenario, only offshore 

storage nodes are available. The sharp increase of the CO2 capture (from 58.8 Mtpa in 2030 to 

242.9 Mtpa in 2040) is followed by the intense development of a 16 000 km long CO2 transport 

network. The longest parts of the network are in France, Spain, Italy and Germany. The network 

extends across 23 countries with 26 cross-border connections. CO2 is being stored in 16 active storage 

nodes in seven countries.  
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There is a high-capacity route passing through the Netherlands, Germany and Denmark, transporting 

most of the CO2 captured in the EU to the storage sites in the Norwegian part of the North Sea. The 

route has two main branches; one is transporting captured CO2 from western Europe and the other 

from central and eastern Europe.   

Figure 21. Scenario B2 - CTP 2040 & Offshore only (EU+NO+UK), year 2050 

 
Source: JRC, 2024 

In 2050, the network length stays the same, as the CO2 capacity increases very little.  Because of the 

unavailability of onshore storage, the network is longer than in Scenario group A. 

The main storage location is the North Sea region which stores CO2 from almost all capture sites in 

Europe, while other locations are storing significantly lower CO2 amounts (e.g. Celtic Sea, Adriatic, 

Black Sea), mostly from closer CO2 sources (e.g. Portugal, Spain, Bulgaria, Greece, Ireland). In 

comparison with other scenarios, the North Sea region plays an even more significant role in CO2 

transport and storage. 
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As in the other scenarios, CO2 starts to be captured on several islands in 2050 and the transport 

network develops between these and the mainland. Instead of building a pipeline infrastructure for 

the transport of the CO2, it would also be an option to use shipping.  

Figure 22 shows the distribution of the length of the transport network used per country during the 

observed period. 

 

Figure 22. Transport network length per country, scenario B2 - CTP 2040 & Offshore only (EU+NO+UK) 

 
Source: JRC, 2024 
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4.6 Scenario C1 - CTP 2040 & NZIA 2030 targets (EU) 

To harmonise the values of the storage nodes, certain adjustments were made to the input data. 

Storage capacities of specific storage nodes were modified to fit the objective of 50 Mtpa in 2030 in 

the EU. This was achieved by advancing the commencement of operation for certain announced 

storage projects and adjusting their storage capacity development plans by one or more years. Similar 

adjustments were necessary for the commencement and development plans of the capture projects 

due to decreased storage capacity. The capture projects were selected based on their distance to 

storage locations, planned captured capacities and funding secured to minimise investment costs. By 

implementing this approach, the available storage capacity is maximally utilised (Table 5). 

By making these changes, adjustments were made to the capture and storage input data during the 

period between 2025 and 2031. In comparison with the announced capacities, these adaptations 

resulted in decreased capture and storage capacities. Therefore, 75.2 Mt less of CO2 was being stored 

compared to the maximum storage values in other scenarios. 

Table 5. Scenario C1 - Adjustments of the input data   

Year 2025 2026 2027 2028 2029 2030 2031 

CO2 captured (Mtpa) 0.55 2.15 14.31 28.82 32.51 49.68 54.24 

CO2 storage capacity (Mtpa) 0.55 2.15 14.35 28.90 32.58 49.78 54.28 

Source: JRC, 2024 

 

Given the potential challenges that early adopters in the CCS industry might encounter, there could 

be notable disparities between the plans initially announced by project developers and the actual 

start dates. This aspect renders this scenario highly relevant both within the specific context and in 

the context of the NZIA proposal (European Commission, 2023). 

In 2030, the network transports about 50 Mt of CO2 captured in 13 countries to sink nodes in six 

countries. The total length of the network is about 7 300 km (6 500 km onshore and 700 km 

offshore), and the network extends across 17 countries. The early development of the network is 

similar to the other scenarios, but with lower capture, transported and stored capacities.  

The main storage region is the North Sea. Also, CO2 is stored in the northern Adriatic region captured 

in locations close to it, together with the surplus CO2 captured in Greece where, at this moment, the 

storage capacity does not meet demand. However, due to storage capacity constraints, some of the 

CO2 also needs to be transported towards the North Sea region, and a transport network has been 

formed in that direction. 
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Figure 23. Scenario C1 - CTP 2040 & NZIA 2030 targets (EU), year 2030 

 
Source: JRC, 2024 

In 2040, the total amount of CO2 captured, transported and stored is the same as in other scenarios 

and it amounts to about 243 Mt. There are 111 active source nodes in 21 countries and 38 active 

storage nodes in 16 countries.  

The CO2 transport network extends throughout 21 EU countries with 24 cross-border connections. The 

length of the network built is 15 700 km (14 400 km onshore and 1 300 km offshore).  

The CO2 transport network consists of one big segment that collects CO2 from most countries from 

western and central Europe. The role of the North Sea region is still very important but not as 

emphatically so as in the previous scenarios. Besides the above-mentioned segment of the transport 

network, there are several smaller regional networks and more routes connecting individual source 

and storage nodes. Due to limited storage capacity in the EU part of the North Sea region, additional 

storage nodes were activated in the southern part of Europe. 
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Figure 24. Scenario C1 - CTP 2040 & NZIA 2030 targets (EU), year 2040 

 
Source: JRC, 2024 

In 2050, there are no significant changes as there is also no significant increase in CO2 in the network. 

The transport network still consists of one major segment and many smaller segment connecting 

individual or multiple capture nodes with storage nodes.  

The transport of relatively small amounts of CO2 is developed from several island nodes to the 

mainland (e.g. 1.2 Mtpa from Sardinia and 0.8 Mtpa from the Balearic Islands). Instead of building a 

pipeline infrastructure for the transport of the CO2, it is also an option to use shipping. However, the 

analysis does not provide a specific solution regarding the choice between offshore pipeline and 

shipping. Other options involve finding local storage solutions or other means of decarbonisation, if 

feasible. 
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Figure 25. Scenario C1 - CTP 2040 & NZIA 2030 targets (EU), year 2050 

 
Source: JRC, 2024 
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Figure 26 shows the distribution of the length of the transport network used per country during the 

observed period. 

Figure 26. Transport network length per country, scenario C1 - CTP 2040 & NZIA 2030 targets (EU) 

 
Source: JRC, 2024 
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4.7 Scenario D1 - Fit-for-55 (EU+NO+UK) 

Scenario D1 investigates the development of the CO2 transport network based on CO2 capture 

projections taken from the modelling results of the full package scenario for the Fit-for-55 exercise. 

Captured CO2 can be stored in the EU, Norway, and the UK. Based on the underlying assumptions, this 

scenario is equivalent to scenario A3. 

According to the full package scenario, the amount of CO2 that needs to be stored is increasing at a 

slower rate compared to CTP 2040 modelling (Table 1). 

Figure 27. Scenario D1 - Fit-for-55 (EU+NO+UK), year 2030 

 
Source: JRC, 2024 

The CO2 transport network development is concentrated around the North Sea region with two 

branches that transport captured CO2 from the southern parts of Europe. One branch extends towards 

south-eastern France, and the other through central Europe towards Greece. Both serve to transport 
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excess of captured CO2, the quantity of which is too large for the available storage capacities in that 

part of Europe.  

The CO2 transport network extends to 18 countries and the total network length amounts to 6 500 km 

(5 600 km onshore and 900 km offshore). There are seven active storage nodes in seven countries. 

Figure 28. Scenario D1 - Fit-for-55 (EU+NO+UK), year 2040 

 
Source: JRC, 2024 

In 2040, there is an increase in captured CO2 from about 59 Mtpa to 114 Mtpa. Compared to the 

scenarios based on 2040 CTP modelling results, this scenario shows a lower increase in captured CO2 

between 2030 and 2040, which is reflected in the smaller scale of the network development.  

The main storage region is the North Sea, where CO2 from western Europe and some of the CO2 from 

central Europe is stored. The previously constructed transport network that connected distant 

southern sources to the North Sea is currently not in use. The reason for this is that during the period 



 

52 

between 2030 and 2040, storage nodes with sufficient capacity and closer-to-source nodes were 

activated.  

The CO2 transport network extends to 18 countries and the total length amounts to 8 800 km, of 

which 7 400 km are used in 2040 as outlined above. There are 43 active source nodes in 17 countries 

and 21 active sink nodes in 12 countries.  

Figure 29. Scenario D1 - Fit-for-55 (EU+NO+UK), year 2050 

 
Source: JRC, 2024 

In 2050, the CO2 transport network takes a form very similar to the networks of other scenarios in 

2040. The CO2 transport network extends across the EU (around 15 300 km and 22 countries) and 

transports about 245 Mtpa of captured CO2. The main storage region is the North Sea, but CO2 is also 

being stored in a significant number of CO2 sink nodes (37) across Europe.   

A high-capacity route is passing through the Netherland, Germany and Denmark, transporting most 

of the CO2 captured in the EU to the storage sites in the Norwegian part of the North Sea. The route 
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has two main branches; one is transporting captured CO2 from western Europe and the other from 

central and eastern Europe.   

Although the storage locations in the UK have significant storage capacity and are relatively close to 

a large number of CO2 sources in the EU, the results showed that they were not used during the 

observed period. Since they become available after 2035, the main transport infrastructure is already 

developed and directed mostly towards storage locations in Norway. 

Figure 30 shows the distribution of the length of the transport network used per country during the 

observed period. 

Figure 30. Transport network length per country, scenario D1 - Fit-for-55 (EU+NO+UK) 

 
Source: JRC, 2024 

4.8 Scenario D2 - Fit-for-55 & NZIA 2030 targets (EU) 

Scenario D2 has the same underlying assumptions as scenario C1. It investigates the development 

of the CO2 infrastructure network in the EU by reflecting the storage capacity objective of 50 Mtpa in 

the EU by 2030, as proposed in the Net-Zero Industry Act (European Commission, 2023).  

Available storage capacities can be located only in the EU. For the period after 2035, the CO2 capture 

projections are taken from the Fit-for-55 modelling results.   

The same adjustments had to be made as in scenario C1. Storage capacities of specific storage nodes 

were modified to fit the objective of 50 Mtpa in 2030 in the EU. Similar adjustments were necessary 
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for the commencement and development plans of the capture projects due to decreased storage 

capacity. The capture projects were selected based on their distance to storage locations, planned 

captured capacities and funding secured to minimise investment costs. By implementing this 

approach, the available storage capacity is maximally utilised. By making these changes,  about 75.2 

Mt less of CO2 was being stored compared to the maximum value that was stored in the previous 

scenario.  

Figure 31. Scenario D2 - Fit-for-55 & NZIA 2030 targets (EU), year 2030 

 
Source: JRC, 2024 

The development of the CO2 transport network is almost the same as in the previous scenario. The 

main difference relates to the location of storage nodes used. In this scenario, storage nodes are used 

in Denmark and the Netherlands, instead of in Norway as in the previous scenario.   

With the exception of three source-sink pairs in Bulgaria, Ireland and Italy, the rest of the network is 

made up of a single segment.  



 

55 

The CO2 transport network extends to 17 countries, the total network length amounts to 6 000 km 

and there are 16 cross-border connections. There are seven active storage nodes in six countries. 

Figure 32. Scenario D2 - Fit-for-55 & NZIA 2030 targets (EU), year 2040 

 
Source: JRC, 2024 

In 2040, there is a significant development of the network in Spain, Sweden and central Europe. The 

transport network is now about 8 700 km long and CO2 is captured in 43 active source nodes in 17 

countries and stored in 18 active storage nodes in 10 countries. Compared to the previous period, the 

main structure of the network is very similar. All previously built parts of the transport network are 

being used. 
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Figure 33. Scenario D2 - Fit-for-55 & NZIA 2030 targets (EU), year 2050 

 
Source: JRC, 2024 

In 2050, the transport network extends to 21 countries with 25 cross-border connections. The total 

length of the network is about 15 200 km. CO2 is being captured in 120 active source nodes in 21 

countries. It is being stored in 38 active sink nodes in 15 countries, which is the highest number of all 

scenarios. The large number of countries where CO2 is stored indicates a significant spatial 

distribution of CO2 storage. However, the North Sea region remains the most important storage area.  

In this and the previous scenario, a source node was not established on the Balearic Islands. The 

transport route with a capacity of 1.2 Mtpa is developed from Sardinia to the mainland. Instead of 

building a pipeline infrastructure for the transport of the CO2, it would also be an option to use 

shipping.  

The longest parts of the network are located in France, Italy, Germany and Spain. 

Figure 34 shows the distribution of the length of the transport network used per country during the 

observed period. 
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Figure 34. Transport network length per country, scenario D2 - Fit-for-55 & NZIA 2030 targets (EU) 

 
Source: JRC, 2024 
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4.9 Summary of the results 

The key figures summarising the evolution of the extent and investment requirements of a trans-

European CO2 transport network over time are summarised in the following table and graphs. 

Table 6 shows the total projected amounts of CO2 captured, transported and stored between 2025 

and 2050. Compared to the other scenarios, scenarios C1 and D2 - due to adjustments that had to 

be made to fit the 50 Mtpa storage capacity objective in 2030 as outlined in the NZIA proposal - have 

different total projected amounts of CO2. Also, there is a difference depending on whether the 

scenarios are based on CTP 2040 or Fit-for-55 modelling. The total projected amounts of CO2 

captured, transported and stored increase from 49.7 Mtpa (NZIA) and 58.8 Mtpa (other scenarios 

based on the announced projects) in 2030 to 113.7 Mtpa (Fit-for-55) and 242.9. Mtpa (CTP 2040) in 

2040, and 245.3 Mtpa (Fit-for-55) and 247.2 Mtpa (CTP 2040) in 2050.   

Table 6. Total CO2 captured, transported and stored per year between 2025 and 2050 

Scenarios 
CO2 projections (Mtpa) 

2030 2040 2050 

A1 - CTP 2040 (EU) 58.8 242.9 247.2 
A2 -CTP 2040 (EU+NO) 58.8 242.9 247.2 
A3 -CTP 2040 (EU+NO+UK) 58.8 242.9 247.2 
B1 - CTP 2040 & Offshore only (EU) 33.9 242.9 247.2 
B2 - CTP 2040 & Offshore only (EU+NO+UK) 58.8 242.9 247.2 
C1 - CTP 2040 & NZIA targets (EU) 49.7 242.9 247.2 
D1 - Fit-for-55 (EU+NO+UK) 58.8 113.7 245.3 

D2 - Fit-for-55 & NZIA targets (EU)  49.7 113.7 245.3 

Source: JRC, 2024  

The lowest total amount of CO2 is stored in scenario B1, and the highest in scenarios A2, A3 and B2 

in CTP 2040 group of scenarios. In Fit-for-55, more CO2 is stored in D1 scenario (Table 7). 

Table 7. Total CO2 stored between 2025 and 2050 

Scenarios 
Total CO2 stored (Gt) 

2030 2040 2050 

A1 - CTP 2040 (EU) 0.142 1.426 3.869 
A2 -CTP 2040 (EU+NO) 0.185 1.471 3.915 
A3 -CTP 2040 (EU+NO+UK) 0.185 1.471 3.915 
B1 - CTP 2040 & Offshore only (EU) 0.139 1.389 3.833 
B2 - CTP 2040 & Offshore only (EU+NO+UK) 0.185 1.471 3.915 
C1 - CTP 2040 & NZIA targets (EU) 0.128 1.396 3.839 
D1 - Fit-for-55 (EU+NO+UK) 0.185 1.044 2.650 
D2 - Fit-for-55 & NZIA targets (EU) 0.128 0.969 2.575 

Source: JRC, 2024  

The total investment costs range from EUR 9.5 billion for Scenario D2 to EUR 16.0 billion for 

Scenario B2 (Figure 35). These results are based on medium infrastructure costs (Figure 6). If the low 

and high estimates of infrastructure costs are taken into account, then the variability of investment 

costs is much wider (Figure 5) and range between EUR 8.3 billion and EUR 23.1 billion (Figure 36). The 

results show that the cost-optimal scenarios are those in which certain adjustments to the starting 

dates of the projects and their capacities have been made (A1, B1, C1 in CTP 2040 group and D2 in 

Fit-for-55 group), implying that by coordinating and planning the entry into operation of specific 

projects, overall investment costs for the development of the CO2 transport network can be reduced. 
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However, on the other hand, this could lead to an increase in the overall investment costs of CCS 

implementation and to a lower total amount of CO2 being stored. 

Bearing in mind that the investment costs are based on data from existing CO2 and natural gas 

onshore pipeline projects as explained in Section 2.1.3, and considering the recent increase of general 

infrastructure investment costs, it is reasonable to assume that the higher estimate of the investment 

costs is closer to reality than the medium estimate. 

Figure 35. Total investment costs  medium estimate (EUR billion) 

 
Source: JRC, 2024 
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Figure 36. Range of total investments (EUR billion) 

 
Source: JRC, 2024 

The network is the longest in scenarios where CO2 can only be stored offshore (B1 and B2), (EU + NO) 

and A3 (EU + NO&UK)), while in other scenarios, the difference in length is almost negligible (Figure 

37). Average investments costs per kilometre of transport network range from EUR 0.62 m/km (D2) 

to EUR 0.89 m/km (A2 and A3). If the low and high estimates of infrastructure costs are taken into 

account, then the variability of average investment costs is much wider and ranges between EUR 0.55 

m/km (D2) and EUR 1.26 m/km (A2, A3 and B2). 
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Figure 37. Total network length (km) 

 
Source: JRC, 2024 

The average flow per pipeline for each scenario is displayed in Table 8, ranging from 11.39 Mtpa (D2) 

to 16.22 Mtpa (A2 and A3). 

Table 8. Average flow of the per pipeline per each scenario 

Scenario Investments (EUR billion) Average flow (Mtpa) 

A1 - CTP 2040 (EU) 11.2 12.4 

A2 -CTP 2040 (EU+NO) 14.1 16.2 

A3 -CTP 2040 (EU+NO+UK) 14.1 16.2 

B1 - CTP 2040 & Offshore only (EU) 12.7 15.9 

B2 - CTP 2040 & Offshore only (EU+NO+UK) 16.0 18.1 

C1 - CTP 2040 & NZIA targets (EU) 11.4 11.7 

D1 - Fit-for-55 (EU+NO+UK) 12.5 14.5 

D2 - Fit-for-55 & NZIA targets (EU)  9.5 11.4 

 

Depending on the scenario, the share of the offshore network in the total length of the transport 

network ranges between 7% and 9% (Figure 38 and Figure 39). In cases of offshore network routes 

with small capacity, instead of building long pipeline infrastructure, there is an option to use shipping 

that could be more suitable, considering its flexibility. However, as explained in Section 2, the analysis 

does not provide a specific solution regarding the choice between offshore pipeline and shipping. 
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Figure 38. Network length used  onshore (km) 

 
Source: JRC, 2024 
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Figure 39. Network length used  offshore (km) 

 
Source: JRC, 2024 

When looking at the number of active capture nodes, it is important to remember that the analysis 

approaches the optimisation problem from the CO2 capture side, meaning that in all scenarios 

considered, the CO2 capture nodes are fixed and developing at the same pace. In 2030, there are 20 

source nodes in 13 countries. In 2040, the number is increasing to 43 (Fit-for-55) and 111 (CTP 2040) 

source nodes in 17 (Fit-for-55) and 21 (CTP 2040) countries and, in 2050, to 114 (CTP 2040) and 

120 (Fit-for-55) source nodes in 21 countries (Figure 40 and Figure 41). If the source node is located 

in a particular country, it does not necessarily mean that the captured CO2 is exclusively related to 

that country. The captured CO2 amount can also pertain to neighbouring countries if the clustering 

algorithm has included CO2 sources from multiple countries.  
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Figure 40. Number of countries included in capture activities  

 
Source: JRC, 2024 

Figure 41. Number of active capture nodes  

 
Source: JRC, 2024 
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The number of active storage nodes and countries involved in CO2 storage activities is changing 

depending on the scenario (Figure 42 and Figure 43). In 2030, it is almost the same for all scenarios, 

as according to the announced projects, the first to become active will be the offshore storage 

projects. In 2040 and 2050, the numbers of active storage nodes and countries involved are the 

lowest for the scenarios where only offshore storage locations are available (B1 and B2). However, 

the number is highest where storage availability is limited to the EU only and where a larger number 

of smaller capacity storage locations must be used to successfully store the captured CO2. 

The analysis showed that there are no differences in results for A2 and A3 scenarios, since the UK 

storage locations become available too late (after 2035) to influence the analysis. The results of the 

analysis indicate that many countries could be involved in storage activities. However, it is important 

to emphasise that the storage database used within this analysis has significant knowledge gaps, 

and for a more realistic insight into the distribution of storage locations, a comprehensive assessment 

should be conducted of storage potential in the EU. 

Figure 42. Number of countries included in storage activities  

 
Source: JRC, 2024 

All scenarios considered in this study show a fast development of the CO2 transport network. Since 

certain areas do not have enough storage capacity initially, the network develops across several 

countries to connect remote sources and rare active storage nodes. The optimisation model considers 

the entire observed period and develops the network in a way that can accommodate future CO2 

amounts. However, sometimes it is not possible to build infrastructure that will be active all the time, 

and there are segments of the network that are no longer needed after some time. This can be 

observed in the early development of the network when the routes built become unnecessary with 

the activation of new storage sites closer to the source locations. Such development highlights the 

need for an integrated approach and planning for the development of CCS at EU level. 
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Figure 43. Number of active storage nodes 

 
Source: JRC, 2024 

The total number of countries through which the transport network passes ranges from 16 in 2030 

to 23 in 2050 (Figure 44). It is important to emphasise that the transport network is not fully 

interconnected. Often, there are large parts of the network that cover a significant number of 

countries, but there are also regional networks, networks that connect two countries, and a significant 

number of routes that connect individual capture and storage nodes. 

The importance of planning and coordination at EU level is also reflected in the number of cross-

border connections, which in 2050 ranges from 22 for A2 to 29 for D1 (Figure 44) . 
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Figure 44. Number of countries included in transport activities  

 
Source: JRC, 2024 

Figure 45. Number of cross-border connections 

 
Source: JRC, 2024 
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5 Conclusions 

The objective of this analysis was to assess the evolution of the extent and the investment 

requirements of a trans-European CO2 transport network, based on the latest developments and 

available information. The analysis covers all EU territory and considers CO2 storage in Norway and 

the UK. The time range considered is from 2025 to 2050, with snapshots for 2030 and 2040. 

Considering the uncertainties and varying perspectives surrounding the evolution of CO2 transport 

networks in Europe, eight scenarios were analysed to explore different potential outcomes. The main 

division of scenarios is based on two different energy-modelling studies of the Commission: CTP 2040 

and Fit-for-55. The first assumes a sharp increase in CO2 captured between 2030 and 2040, followed 

by relative stagnation until 2050. The second assumes a milder but constant increase in the period 

between 2030 and 2050 (Table 1). 

The first group of CTP 2040-based scenarios (A1, A2 and A3) focuses on the development of the CO2 

transport network in the EU with separate considerations for storage locations in Norway and the UK. 

The second group (B1 and B2) examines how the CO2 transport network would evolve if only offshore 

storage locations are used to store the CO2 captured in the EU. What both groups of scenarios have 

in common is the amount of CO2 captured each year, which is determined by the announced projects 

values for the period before 2035 and projected amounts for the later period up to 2050 (Table 6).  

Scenario (C1) reflects a storage capacity objective of 50 Mtpa in the EU by 2030, as outlined in the 

Net-Zero Industry Act proposal (European Commission, 2023). To fit the 50 Mtpa storage capacity in 

the 2030 objective, certain adjustments to the capture and storage input data had to be made. 

Because of the adjustments, 75.2 Mt less of CO2 is stored in the period between 2025 and 2034 in 

the C1 scenario compared to other scenarios based on the CTP 2040 modelling.  

Scenarios D1 and D2 are based on the Fit-for-55 modelling. Scenario D1 is equivalent to scenario A3, 

and D2 is equivalent to scenario C1. The only difference is that the CO2 projections considered are 

based on the Fit-for-55 modelling. The differences in the amounts of CO2 captured, transported, and 

stored between scenarios are shown in Figure 46.  

Figure 46. Difference in CO2 captured/transported/stored between scenarios 

 
Source: JRC, 2024 
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The analysis included 114 (CTP 2040) and 120 (Fit-for-55) source nodes, 95 sink nodes, 19 terminal 

nodes and 603 (CTP 2040) and 624 (Fit-for-55) potential network connections with a potential total 

length of about 113 400 km (CTP 2040) and 113 800 km (Fit-for-55). The locations of the nodes and 

the network of the potential routes are the same in each of the two main groups of scenarios (CTP 

2040 and Fit-for-55), as explained in Section 2. 

The results of the analysis show that the early adopters, namely CO2 capture and storage project 

developers, have a significant impact on the evolution and the extent of the CO2 transport network. 

Their characteristics (location, commencement date, capacity) directly influence the locations and 

capacities of the transport routes. For example, the results of scenarios A2 and A3 are entirely 

identical. In scenario A2, CO2 storage is enabled within the EU and Norway, while in scenario A3, 

storage nodes in the UK are added, but can be used only after 2035 considering the availability of 

storage locations, as well as the time necessary to address the legal requirements for storing CO2 

captured in the EU in the UK storage locations. Although the storage locations in the UK have 

significant storage capacity and are close to many CO2 sources in the EU, the results show that they 

will not be utilised because the transport infrastructure is already developed and directed mostly 

towards storage locations in Norway. Taking into account the uncertainty related to storage data, the 

EU should be open to cooperation outside its borders. 

The chosen approach, considering the announced CCS projects, entails the construction of the CO2 

transport network closer to the sites of CCS early adopters. These early adopters primarily consist of 

high-emitting entities that have taken the initiative in implementing CO2 capture technologies. By 

focusing on these early adopters, the initial development of the CO2 transport infrastructure can 

effectively support their efforts in reducing emissions. 

In reality, the question arises of what needs to be developed first: capture and storage infrastructure 

or transport infrastructure. Regardless of the response, the CO2 transport network represents a key 

enabler for the wider implementation of CCS technologies and to minimise total investment costs, 

there is a need for cooperation and coordination of CCS infrastructure development at EU level. 

Scenarios A1, B1, C1 and D2, without storage capacities outside the EU, resulted in insufficient storage 

capacity in the early phase of the development of the network. To enable enough storage capacity to 

solve the optimisation model, the start of operation for certain announced capture projects and their 

capture capacity development plans had to be advanced by several years. This had to be done for the 

sake of modelling, but in reality, the gap between the capture demand and storage capacity could be 

even more significant in the future because the lead times for developing the storage sites are much 

longer than the time needed for the development of the capture facilities. It is critical to reduce project 

lead times to increase both capture and storage capacities. The results of scenarios C1 and D1, in 

which the start dates of capture projects were postponed to a later time, have shown that the EU can 

meet its needs without Norway, albeit with a reduced amount of total stored CO2. The fact that there 

is no sufficient storage in the early phases of CCS development could negatively impact development 

and implementation plans, and undermine the decarbonisation plans of the EU. 

To overcome this problem, it is crucial to accelerate the development of storage capacity. As a first 

step, it is essential to have an overview of the potential storage capacity and its distribution 

throughout EU. In this analysis, the main source of data is the CO2StoP project database. Although it 

represents the most detailed source of CO2 storage data, it is important to note that it is not entirely 

up to date and the storage capacities were not assessed for all locations (e.g. storage location and 

capacities for several countries were not assessed within the project). The dataset was updated with 

more recent national storage estimates for Norway and Denmark, but there were still a lot of gaps in 

storage data. The use of more detailed CO2 storage estimates was considered, available for specific 
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locations as a part of EU-funded projects. However, the combined use of datasets which may vary in 

terms of level of detail could cause even more discrepancy in the data on storage potential, and 

consequently even bigger distortions in the infrastructure network. That is the main reason that some 

countries have very few or almost no storage nodes, with a direct impact on the results of the 

optimisation. 

Furthermore, it is important to emphasise that after 2035, all potential storage locations and 

capacities identified within the CO2StoP project were available, given that this is an analysis of the 

optimal network development. It is, however, rather unrealistic, for a variety of reasons, to expect that 

all these locations will become accessible for CO2 storage, and there is an even smaller likelihood 

that actual storage capacities will align with the theoretical capacities estimated within the CO2StoP 

project. To get a better insight into the extent and the investment requirements of a trans-European 

CO2 transport network, it is necessary to have comprehensive and accurate information on storage 

potential across the continent in the form of a CO2 storage atlas. Such updated storage data would 

enhance the understanding of storage capacities and support the development of the most efficient 

variant of CCS infrastructure (including transport) throughout Europe. 

The analysis proved that international coordination and collaboration will be crucial for the successful 

and cost-optimised development of the CO2 transport network. Depending on the scenario, the results 

imply the involvement of up to 18 countries by 2030 and up to 23 countries by 2050. Even if there 

will be direct connections between individual capture and storage projects within the same country, 

most of the network infrastructure will be comprised of large transport networks connecting several 

countries, especially in later stages, transporting tens and even hundreds of megatonnes (Mt) of CO2. 

For the deployment of such a CO2 transport network, it would be highly beneficial to adopt common 

CO2 quality standards for transport and storage. 

One of the main prerequisites of the optimisation model is that all the CO2 captured at any given 

point in time must be stored at that point in time. This requirement can sometimes lead to long 

transport segments with low transport capacities. The results indicate that at certain points in time, 

specific regions lack sufficient storage capacities (e.g. southern and eastern Europe). This can be 

observed in the results for 2030 in almost all scenarios. It happens in the early stages of CCS 

development when active CO2 source and sink nodes are rare, and captured CO2 is transported from 

remote sources to a small number of active storage locations mostly in the North Sea region.  

Due to the high investment costs involved in situations like this, other possibilities should be 

considered. From a planning perspective, it would be beneficial to invest in faster development of 

storage capacities in those regions, provided that there is a geological precondition for such 

investment. There are significant knowledge gaps on storage potential in the Mediterranean, but also 

in the Baltic Sea. On the other hand, in similar situations, the network extends throughout countries 

which, based on the announced projects or projections, are not capturing CO2. That could be motivation 

for project developers to plan the implementation of the CO2 capture technologies sooner than 

originally planned. Another possibility is to use alternative and perhaps cheaper modes of transport 

such as trucks, rail, barges, or, when feasible, shipping until the necessary storage infrastructure is 

developed. These modes of transportation can be useful in such situations, but their role will be crucial 

for the transport of captured CO2 to capture nodes, especially in the early phase of network 

development.  

In the later phases of CO2 transport network development, the transport of relatively small amounts 

of captured CO2 is developed from the islands (e.g. Sardinia and the Balearic Islands) to the mainland. 

Instead of building long pipeline infrastructure with low capacity, it is an option to use shipping that 

could be more suitable considering its flexibility, although the best solution would be to find a solution 
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locally, on the island if feasible. The same solutions using alternative modes of transport or finding a 

more suitable local solution also apply to the potential CO2 capture sites that are distant from the 

main CO2 transport network. 

This study does not differentiate between offshore pipelines and shipping. It assumes that the 

investment costs associated with offshore pipeline transport are equivalent to those of shipping. In 

addition, the analysis also assumes that constructing a connection (pipeline or shipping) is twice as 

expensive as building it onshore (Table 2). The choice between offshore pipeline and shipping is quite 

case-specific and requires a modification of the optimisation model used since the investment costs 

would always favour shipping, while the operating costs would favour pipeline infrastructure. Since 

this analysis is focused only on the investment costs, additional data based on a cost analysis of 

different transport types and modelling parameters are needed, and will be analysed in a future 

update of this study. 

The development of a European CO2 pipeline infrastructure will be challenging during the early phases 

of CCS deployment before 2030, and alternative forms of CO2 transport should be also explored. 

Based on the announced CO2 capture, transport and storage projects (Figure 47, Annex 1 and Annex 

2), it is realistic to expect that the significant part of the CO2 transport will take place through 

alternative forms of transportation to the coast (e.g. via rails, roads or rivers) followed by shipping to 

offshore storage locations, which make up the majority of the storage capacity. In addition to shorter 

lead times compared to pipelines construction, shipping offers flexibility, which could be crucial for 

CO2 transport in the early phase of the CO2 transport network development. After 2030, or with further 

development of CCS and CCU, there could be significant progress in CO2 transport via pipelines. 
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Figure 47. Simplified overview of the announced CO2 capture, transport, terminal and storage projects 

 
Source: JRC, 2024 

The intention of this analysis was to gain insights into the extent and evolution of the most effective 

transport network configuration within the EU that transports projected CO2 captured amounts to 

storage sites with the lowest possible investment costs. The results obtained are highly dependent 

on the underlying assumptions made throughout the analysis, particularly considering the availability 

of CO2 storage locations, long-term perspective, uncertainties surrounding CCS deployment rates and 

timelines, limited availability of reliable data on CO2 storage sites, and the variability associated with 

pipeline construction costs. 

The results of the analysis represent an optimised CO2 network, i.e. best-case scenario under the given 

assumptions. Next to the modelling approach of this study, the network development depends on a 

variety of additional parameters which are, for example, technical, legal and socioeconomic. Currently, 

the storage of CO2 is allowed in most Member States. Some countries only allow offshore storage, 

while others completely prohibit the storage of CO2 in their territories. What is certain is that there 

are large amounts of CO2 that need to be captured, transported, and stored, and the storage potential 
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still needs to be proven. Therefore, it is necessary to establish international cooperation to have as 

many options as possible for CO2 storage. 

Recent years have been marked by significant legislative changes in certain countries and a strong 

development of interest in CCS. The situation with new CCS projects and initiatives is changing almost 

on a monthly basis, and regular updates of this study are necessary to observe how these new 

developments will affect the network  evolution. 

It would also be interesting to see the effects of UK storage capacities becoming available earlier. 

Furthermore, this analysis did not cover the captured amounts of CO2 in Norway and the UK which 

would have an impact on the availability of their storage capacity for CO2 captured in the EU. There 

are also non-EU countries (e.g. Switzerland) which have to use EU CO2 transport infrastructure for 

their captured C02, as well as EU candidate and potential candidate countries. In addition, there are 

CCS initiatives that involve more distant countries such as Iceland and the US. 

Employing the appropriate regulations, policies, funding and coordination at EU level can lead to a 

faster, cost-optimised and transparent  development of the open-access, multimodal CO2 transport 

network in the EU. 
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Annexes 

Annex 1. List of announced CO2 capture, terminal and storage projects  

Country Project name Project type 
Capacity (Mtpa) 

References 
2025 2026 2027 2028 2029 2030 2031 2032 

Austria Carbon2ProductAustria - C2PAT (Mannersdorf) Capture 0.00 0.01 0.01 0.01 0.01 0.70 0.70 0.70 Link Link Link 

  

Belgium H2BE (Ghent) Capture 0.00 0.00 2.00 2.00 2.00 2.00 2.00 2.00 Link Link 

   

Belgium Antwerp@C CO2 export Hub C02 terminal (hub) - - - - - - - - Link 

    

Belgium Kairos@C (BASF Antwerp CCS) Capture 0.00 0.00 1.40 1.40 1.40 1.40 1.40 1.40 Link Link Link Link 

 

Belgium Borealis Antwerp CCS* Capture 0.00 0.00 0.47 1.40 2.53 2.53 2.53 2.53 Link Link 

   

Belgium Exxonmobil Antwerp Refinery CCS* Capture 0.00 0.00 0.47 1.40 2.53 2.53 2.53 2.53 Link Link 

   

Belgium Ineos Antwerp CCS* Capture 0.00 0.00 0.47 1.40 2.53 2.53 2.53 2.53 Link Link 

   

Belgium ArcelorMittal Steelanol Ghent Capture 0.11 0.23 0.23 0.23 0.23 0.23 0.23 0.23 Link Link Link 

  

Belgium LEILAC-1 (Lixhe) Capture 0.03 0.03 0.03 0.03 0.03 0.03 0.03 1.20 Link Link Link 

  

Belgium North-CCU-Hub (Rodenhuizen peninsula) Capture 0.00 0.00 0.00 0.07 0.07 0.07 0.07 0.07 Link 

    

Belgium Power-to-methanol Antwerp BV (INOVYN site in Lillo) Capture 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 Link 

    

Belgium Anthemis (Heidelberg Cement Antoing) Capture 0.00 0.00 0.00 0.00 0.80 0.80 0.80 0.80 Link Link 

   

Belgium GO4ZERO (Holcim Obourg) Capture 0.00 0.00 0.00 1.30 1.30 1.30 1.30 1.30 Link Link 

   

Belgium Ghent Carbon Hub C02 terminal (hub) - - - - - - - - Link Link 

   

Belgium Zeebrugge CO2 collection Hub C02 terminal (hub) - - - - - - - - Link Link 

   

Bulgaria ANRAV-CCUS Capture 0.00 0.00 0.00 0.60 0.78 0.78 0.78 0.78 Link Link 

   

Bulgaria ANRAV-CCUS (Galata field) Offshore storage 0.00 0.00 0.00 0.60 0.78 0.78 0.78 0.78 Link Link 

   

Croatia Petrokemija Kutina Capture 0.00 0.00 0.19 0.19 0.19 0.19 0.19 0.19 Link 

    

Croatia Sisak biorefinery Capture 0.00 0.00 0.06 0.06 0.06 0.06 0.06 0.06 Link Link 

   

Croatia Draskovec Geothermal Plant with CO2 Re-injection  Capture 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 Link 

    

Croatia Draskovec Geothermal Plant with CO2 Re-injection  Onshore storage 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 Link 

    

Croatia CO2NTESSA (Nexe cement factory) Capture 0.00 0.00 0.00 0.00 0.70 0.70 0.70 0.70 Link 
Link 

   

Croatia Geothermal CCS Croatia (Bockovci site) Onshore storage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 Link 

    

Croatia KOdeCO Koromacno Capture 0.00 0.00 0.00 0.37 0.37 0.37 0.37 0.37 Link Link 

   

Denmark Aalborg Portland Capture 0.00 0.00 0.00 0.00 0.00 0.40 0.40 0.40 Link Link Link Link 

 

Denmark Greensand Offshore storage 0.00 1.50 1.50 1.50 5.00 8.00 8.00 8.00 Link Link Link Link Link 

Denmark Bifrost Offshore storage 0.00 0.00 0.00 3.00 3.00 3.00 3.00 3.00 Link Link Link 

  

Denmark  Stenlille demo project  Onshore storage 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 Link Link Link Link 

 

Denmark HOFOR biomass* Capture 0.00 0.00 0.00 0.00 0.00 0.54 0.54 0.54 Link 

    

Denmark ARGO waste-to-energy plant* Capture 0.00 0.00 0.00 0.00 0.00 0.54 0.54 0.54 Link Link 

   

Denmark BIOFOS Carbon Capture Project* Capture 0.00 0.00 0.00 0.00 0.00 0.54 0.54 0.54 Link Link Link 

  

Denmark Copenhill (Amager Bakke)  Capture 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 Link Link Link Link Link 

Denmark Vestforbraending WtE Capture 0.00 0.00 0.00 0.00 0.00 0.45 0.45 0.45 Link Link Link Link Link 

Denmark Avedøre Power Station Capture 0.00 0.23 0.23 0.23 0.23 0.23 0.23 0.23 Link Link Link Link Link 

Denmark Kalundborg refinery (Aesnes) Capture 0.00 0.20 0.20 0.20 0.20 0.20 0.20 0.20 Link Link Link 

  

Denmark Port of Aalborg terminal C02 terminal (hub) - - - - - - - - Link 

    

https://www.omv.com/en/news/200624_lafarge-omv-verbund-and-borealis-join-hands-to-capture-and-utilize-co2-on-an-industrial-scale
https://www.europeanfiles.eu/environment/carbon2productaustria-c2pat
https://www.holcim.com/sites/holcim/files/documents/holcim_ccus_july_2021.docx.pdf
https://www.equinor.com/news/archive/20211215-launch-h2be-project-hydrogen-belgium
https://www.equinor.com/news/20230201-update-h2hbe-hydrogen-project-belgium
https://www.airliquide.com/group/press-releases-news/2022-12-12/air-liquide-fluxys-belgium-and-port-antwerp-bruges-awarded-eu-funding-building-antwerpc-co2-export
https://climate.ec.europa.eu/system/files/2022-07/if_pf_2022_kairos_en.pdf
https://climate.ec.europa.eu/system/files/2021-11/policy_funding_innovation-fund_large-scale_successful_projects_en.pdf
https://www.basf.com/global/en/media/news-releases/2021/11/p-21-385.html
https://www.basf.com/global/en/media/news-releases/2021/03/p-21-166.html
https://newsroom.portofantwerpbruges.com/antwerpc-investigates-potential-for-halving-co2-emissions-in-port-of-antwerp-by-2030
https://www.borealisgroup.com/news/port-of-antwerp-investigates-potential-for-reducing-co2-emissions-by-50-by-2030
https://newsroom.portofantwerpbruges.com/antwerpc-investigates-potential-for-halving-co2-emissions-in-port-of-antwerp-by-2030
https://www.borealisgroup.com/news/port-of-antwerp-investigates-potential-for-reducing-co2-emissions-by-50-by-2030
https://newsroom.portofantwerpbruges.com/antwerpc-investigates-potential-for-halving-co2-emissions-in-port-of-antwerp-by-2030
https://www.borealisgroup.com/news/port-of-antwerp-investigates-potential-for-reducing-co2-emissions-by-50-by-2030
http://www.steelanol.eu/en
https://www.globenewswire.com/news-release/2022/12/08/2569976/0/en/ArcelorMittal-S-A-ArcelorMittal-inaugurates-flagship-carbon-capture-and-utilisation-project-at-its-steel-plant-in-Ghent-Belgium.html
https://corporate.arcelormittal.com/climate-action/decarbonisation-technologies/carbalyst-capturing-and-re-using-our-carbon-rich-waste-gases-to-make-valuable-chemical-products
http://www.co2geonet.com/media/73750/co2geonet_state-of-play-in-europe_2021.pdf
https://www.heidelbergmaterials.com/en/leilac-pilot-plant
https://www.leilac.com/project-leilac-1/
https://bioenergyinternational.com/belgian-stakeholders-launch-north-c-methanol-project/
https://powertomethanolantwerp.com/story/#TIMELINE
https://www.agg-net.com/news/heidelberg-materials-initiate-project-anthemis
https://www.heidelbergmaterials.com/en/pr-2023-01-10
https://totalenergies.com/media/news/press-releases/TotalEnergies_and_Holcim_Join_Forces_for_First_Carbon-Free_Cement_Plant
https://www.globalcement.com/news/item/15498-holcim-belgium-secures-environmental-permit-for-obourg-cement-plant-kiln-upgrade
https://www.fluxys.com/en/press-releases/fluxys-group/2022/220818_press_ghent_carbon_hub
https://energy.ec.europa.eu/news/connecting-europe-facility-over-eu-600-million-energy-infrastructure-support-european-green-deal-and-2022-12-08_en
https://www.fluxys.com/nl/projects/co2-hub-in-zeebrugge
https://www.equinor.com/news/fluxys-and-equinor-launch-solution-large-scale-decarbonisation
https://climate.ec.europa.eu/system/files/2022-12/if_pf_2022_anrav_en.pdf
https://www.heidelbergmaterials.com/en/pr-12-07-2022
https://climate.ec.europa.eu/system/files/2022-12/if_pf_2022_anrav_en.pdf
https://www.heidelbergmaterials.com/en/pr-12-07-2022
https://www.catf.us/2021/10/carbon-management-eu-recovery-resilience-plans/
http://www.ina.hr/biorafinerija
https://ccs4cee.eu/wp-content/uploads/2021/11/CCS4CEE-Croatia.pdf
https://aatg.energy/
https://aatg.energy/
https://total-croatia-news.com/news/business/croatian-nexe/
https://www.nexe.hr/en/co2ntessa/
https://total-croatia-news.com/news/business/croatian-nexe/
https://video.holcim.com/kodeco-net-zero-accelerating-carbon
https://www.globalcement.com/news/item/16682-holcim-hrvatska-secures-euro117m-in-eu-funding-for-koromacno-cement-plant-carbon-capture-project
https://www.aalborgportland.dk/aalborg-portland-vil-teste-fangst-og-lagring-af-co2-i-2022/
https://www.cementirholding.com/en/media/whats-new/cementir-launches-carbon-capture-and-storage-ccs-pilot-project-its-aalborg-plant
https://greencem.dk/the-project/
https://www.prnewswire.com/news-releases/aalborg-portland-and-fidelis-new-energy-enter-into-letter-of-intent-for-onshore-co2-storage-301845314.html
https://ens.dk/en/press/ministry-climate-energy-and-utilities-grants-denmarks-first-full-scale-co2-storage-permits
https://wintershalldea.com/en/newsroom/offshore-ccs-planned-2025-project-greensand
https://www.projectgreensand.com/en/hvad-er-project-greensand
https://ens.dk/presse/energistyrelsen-giver-foerste-tilladelse-til-co2-lagringsprojekt-i-danmark
https://wintershalldea.com/en/newsroom/wintershall-dea-awarded-co2-storage-licence-danish-north-sea
https://ens.dk/en/press/ministry-climate-energy-and-utilities-grants-denmarks-first-full-scale-co2-storage-permits
https://www.oedigital.com/news/490432-duc-rsted-dtu-enter-ccs-project-in-denmark
https://totalenergies.com/media/news/press-releases/denmark-totalenergies-obtains-two-co2-storage-licenses-danish-north-sea
https://gasstorage.dk/seismik/
https://gasstorage.dk/co2-storage/
https://www.linkedin.com/posts/welltec_stenlille-project-to-enhance-borehole-monitoring-activity-7032316361926148097-jES7/?originalSubdomain=my
https://via.tt.se/pressmeddelande/3385869/tender-for-first-onshore-co-2-storage-capacity-in-denmark-just-launched-by-gas-storage-denmark?publisherId=259167
https://www.c4cph.dk/
https://a-r-c.dk/c4/
https://www.c4cph.dk/
https://a-r-c.dk/c4/
https://www.babcock.com/home/about/corporate/news/babcock-wilcox-assists-arc-application-eu-carbon-capture-denmark
https://www.c4cph.dk/
https://www.energy-supply.dk/procurement/view/138997/market_dialogue_project_climaid_copenhagen_delivery_and_commissioning_of_a_carbon_capture_unit_at_arc_premises
https://www.maritime-executive.com/article/copenhagen-port-participates-in-carbon-capture-and-storage-project
https://a-r-c.dk/c4/
https://www.babcock.com/home/about/corporate/news/babcock-wilcox-assists-arc-application-eu-carbon-capture-denmark
https://www.c4cph.dk/
https://a-r-c.dk/app/uploads/2021/02/C4-press_release.pdf
https://a-r-c.dk/c4/
https://orsted.com/en/media/newsroom/news/2022/02/20220204476711
https://www.babcock.com/home/about/corporate/news/babcock-wilcox-assists-arc-application-eu-carbon-capture-denmark
https://www.c4cph.dk/
https://orsted.com/en/media/newsroom/news/2021/06/857452362384936
https://a-r-c.dk/c4/
https://www.babcock.com/home/about/corporate/news/babcock-wilcox-assists-arc-application-eu-carbon-capture-denmark
https://ccsnorway.com/northern-lights-agreement-with-orsted/
https://orsted.com/en/what-we-do/renewable-energy-solutions/orsted-awarded-ccs-contract#:~:text=Aved%C3%B8re%20Power%20Station%20will%20capture,carbon%2C%20which%20corresponds%20to%20approx.
https://a-r-c.dk/c4/
https://orsted.com/en/media/newsroom/news/2022/06/20220613532911
https://orsted.com/en/what-we-do/renewable-energy-solutions/orsted-awarded-ccs-contract#:~:text=Aved%C3%B8re%20Power%20Station%20will%20capture,carbon%2C%20which%20corresponds%20to%20approx.
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
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Denmark Port of Kalundborg terminal C02 terminal (hub) - - - - - - - - Link 

    

Denmark Trelleborg (Norne) Onshore storage 0.00 0.00 1.15 1.15 1.15 10.00 10.00 10.00 Link 

    

Denmark Fyrkat (Norne) Onshore storage 0.00 0.00 1.15 1.15 1.15 8.00 8.00 8.00 Link Link 

   

Denmark Ruby storage project Onshore storage 0.00 0.00 1.00 1.00 1.00 7.00 7.00 7.00 Link 

    

France Bayonne terminal C02 terminal (hub) - - - - - - - - Link Link    

France Lacq storage site Onshore storage 0.00 0.00 0.00 0.00 0.00 0.00 2.50 2.50 Link Link Link   

France  3D ProjectDMX Demonstration in Dunkirk Capture 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 Link Link Link 

  

France  K6 Program (Lumbres cement plant) Capture 0.00 0.00 0.00 0.80 0.80 0.80 0.80 0.80 Link 

    

France  CalCC Capture 0.00 0.00 0.00 0.58 0.58 0.58 0.58 0.58 Link Link 

   

France Dartagnan (Dunkirk Hub) C02 terminal (hub) - - - - - - - - Link Link 

   

France Le Havre terminal  C02 terminal (hub) - - - - - - - - Link Link Link 

  

France Port Jérôme CO2 Capture Plant Capture 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 Link 

    

France  Air Liquide Normandy CCS Capture 0.00 0.00 0.00 0.00 0.00 0.65 0.65 0.65 Link Link 

   

France  Grandpuits biorefinery Capture 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 Link Link 

   

France  Hynovi project (Montalieu-Vercieu cement plant) Capture 0.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50 Link 

    

France Fos-Marseille Hub C02 terminal (hub) - - - - - - - - Link Link 

   

France  C02 terminal (hub) - - - - - - - - Link Link 

   

France Holcim Saint-Pierre-la-Cour Capture 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 Link Link 

   

Germany LEILAC 2 project (Zementwerk Hannover) Capture 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 Link Link 

   

Germany Wilhelmshaven (CO2nnectNow) C02 terminal (hub) - - - - - - - - Link Link 

   

Germany  C2B: Carbon2Business (Lagerdorf ) Capture 0.00 0.00 0.00 0.76 1.30 1.30 1.30 1.30 Link 

    

Germany  BlueHyNow Capture 0.00 1.30 1.30 1.30 1.30 1.30 1.30 1.30 Link Link 

   

Germany  H2GE Rostock Capture 0.00 0.00 0.00 0.00 2.00 2.00 2.00 2.00 Link Link 

   

Germany  EVEREST (Flandersbach lime plant in Wülfrath) Capture 0.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 Link 

    

Germany  Niederaussem Pilot Plant Capture 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Link Link 

   

Germany  H2morrow  Capture 0.00 0.00 1.90 1.90 1.90 1.90 1.90 1.90 Link Link 

   

Germany  Carbon Clean CEMEX Capture 0.00 0.11 0.11 0.11 0.11 0.11 0.11 0.11 Link Link 

   

Germany  LafargeHolcim Hover (Hannover) Capture 0.18 0.80 0.80 0.80 0.80 0.80 0.80 0.80 Link 

    

Germany Arcelor Mittal (Bremen) Capture 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 Link 

    

Germany GeZero (Zementwerk Geseke) Capture 0.00 0.00 0.00 0.00 0.70 0.70 0.70 0.70 Link 

    

Greece Prinos Sigma Plant Capture 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 Link 

    

Greece Prinos CO2 storage Offshore storage 0.00 0.10 0.50 2.50 2.50 2.50 2.50 2.50 Link 
Link Link Link Link 

Greece Ifestos Carbon Capture (Kamati plant) Capture 0.00 0.00 0.00 0.00 0.00 1.90 1.90 1.90 Link 

    

Greece Milaki Plant Capture 0.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 Link 

    

Greece Motor Oil Hellas (Iris) Capture 0.00 0.00 0.00 0.00 0.50 0.50 0.50 0.50 Link Link 

   

Hungary Beremend cement factory Capture 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32 Link     

Ireland  Aghada CCGT Capture 0.00 0.00 0.00 0.83 0.83 0.83 0.83 0.83 Link Link Link 

  

Ireland  Irving refinery Capture 0.00 0.00 0.00 0.83 0.83 0.83 0.83 0.83 Link Link Link 

  

Ireland  Whitegate CCGT Capture 0.00 0.00 0.00 0.83 0.83 0.83 0.83 0.83 Link Link Link 

  

Ireland  Ervia Cork CCS  Offshore storage 0.00 0.00 0.00 2.50 2.50 2.50 2.50 2.50 Link Link 

   

Italy ENI Casalborsetti (Ravenna) power plant* Capture 0.00 0.00 0.25 0.25 0.25 0.25 0.25 0.25 Link 

    

https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://norneccs.com/en/
https://norneccs.com/en/
https://www.kbr.com/en/insights-news/press-release/kbr-awarded-engineering-contract-fidelis-new-energys-liquid-carbon
https://www.bluenord.com/carboncuts/
https://www.pole-avenia.com/fr/article/le-pole-avenia-lance-pycasso
https://www.pycasso-project.eu/en/home/
https://www.pole-avenia.com/fr/article/le-pole-avenia-lance-pycasso
https://www.globalccsinstitute.com/archive/hub/publications/194253/carbon-capture-storage-lacq-pilot.pdf
https://www.pycasso-project.eu/en/home/
https://automotive.arcelormittal.com/news_and_stories/news/2019DMXproject
https://3d-ccus.com/3d-overview/
https://www.axens.net/markets/carbon-capture-storage/co2-capture#:~:text=The%20DMX%E2%84%A2%20process%2C%20a,Mono%20ethanol%20amine)%20reference%20process.
https://climate.ec.europa.eu/system/files/2022-07/if_pf_2022_k6_en.pdf
https://climate.ec.europa.eu/system/files/2022-12/if_pf_2022_calcc_en.pdf
https://www.airliquide.com/group/press-releases-news/2022-05-09/air-liquide-and-lhoist-join-forces-launch-first-its-kind-decarbonization-project-lime-production
https://ec.europa.eu/energy/maps/pci_fiches/PciFiche_12.8.pdf
https://energy.ec.europa.eu/news/connecting-europe-facility-over-eu-600-million-energy-infrastructure-support-european-green-deal-and-2022-12-08_en
https://ec.europa.eu/energy/maps/pci_fiches/PciFiche_12.8.pdf
https://energy.ec.europa.eu/news/connecting-europe-facility-over-eu-600-million-energy-infrastructure-support-european-green-deal-and-2022-12-08_en
https://www.airliquide.com/group/press-releases-news/2021-07-12/air-liquide-borealis-esso-totalenergies-and-yara-collaborate-help-decarbonize-industrial-basin
http://www.co2geonet.com/media/73750/co2geonet_state-of-play-in-europe_2021.pdf
https://hydrogennews.airliquide.com/air-liquide-and-totalenergies-partner-develop-low-carbon-hydrogen-production-normandy-industrial
https://www.gasworld.com/story/air-liquide-and-totalenergies-join-forces-to-develop-normandy-ccs-project/2092535.article/?red=1
https://www.airliquide.com/group/press-releases-news/2022-11-22/circular-economy-air-liquide-and-totalenergies-innovate-produce-renewable-and-low-carbon-hydrogen
https://www.ogj.com/energy-transition/article/14286171/totalenergies-lets-contract-for-grandpuits-refinerytorenewables-project
https://www.vicat.com/news/low-carbon-trajectory-vicat-and-hynamics-unveil-hynovi-project
https://www.offshore-mag.com/energy-transition/article/14302029/callisto-carbon-storage-development-eligible-for-eu-funding-support
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.grtgaz.com/en/medias/press-releases/launch-goco2
https://www.globalcement.com/news/item/15992-go-co2-carbon-capture-and-storage-project-launched
https://www.holcim.com/what-we-do/green-operations/ccus
https://www.grtgaz.com/en/medias/press-releases/launch-goco2
https://www.heidelbergmaterials.com/en/pr-01-02-2021
https://www.leilac.com/project-leilac-2/
https://wintershalldea.com/en/newsroom/wintershall-dea-and-hes-wilhelmshaven-tank-terminal-intend-jointly-develop-co2-hub-wilhelmshaven
https://globuc.com/news/wilhelmshaven-to-become-co2-transport-hub/
https://climate.ec.europa.eu/system/files/2022-12/if_pf_2022_c2b_en.pdf
https://wintershalldea.com/en/newsroom/wintershall-dea-helps-shape-wilhelmshaven-energy-hub
https://www.offshore-energy.biz/wintershall-dea-and-nwo-to-work-on-bluehynow-hydrogen-production-plant/
https://www.equinor.com/energy/hydrogen
https://www.vng.de/en/newsroom/2022-07-04-equinor-and-vng-extending-cooperation-hydrogen-ammonia-and-carbon-capture
https://www.thyssenkrupp-steel.com/en/newsroom/press-releases/green-lime-from-wuelfrath-for-green-steel-in-duisburg.html
http://www.co2geonet.com/media/73750/co2geonet_state-of-play-in-europe_2021.pdf
https://www.rwe.com/en/our-portfolio/innovation-and-technology/technology-research-development/coal-innovation-centre/co2-scrubbing
https://oge.net/en/sustainable/projects/our-hydrogen-projects/h2morrow
https://www.chemengonline.com/equinor-thyssenkrupp-steel-and-oge-complete-blue-hydrogen-feasibility-study/?printmode=1
https://www.carbonclean.com/news/cemex-carbon-capture-project
https://www.carbonclean.com/news/kbr-carbonclean
https://www.globalcement.com/news/item/13152-holcim-deutschland-to-build-a-pilot-co2-capture-unit-at-hoever-cement-plant
https://corporate.arcelormittal.com/media/news-articles/arcelormittal-plans-major-investment-in-german-sites-to-accelerate-co2-emissions-reduction-strategy-and-leverage-the-hydrogen-grid
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Italy ENI Ferrara power plant * Capture 0.00 0.00 0.25 0.25 0.25 0.25 0.25 0.25 Link 

    

Italy ENI Mantova power plant* Capture 0.00 0.00 0.25 0.25 0.25 0.25 0.25 0.25 Link 

    

Italy ENI Venice bio-refinery Porto Marghera* Capture 0.00 0.00 0.25 0.25 0.25 0.25 0.25 0.25 Link 

    

Italy Ravenna storage Offshore storage 0.00 0.00 0.00 4.00 4.00 4.00 4.00 4.00 Link Link Link   

Italy Ravenna Hub C02 terminal (hub) - - - - - - - - Link Link Link 

  

Italy Augusta C2 Capture 0.00 0.20 0.20 0.20 0.20 0.20 0.20 0.20 Link 

    

Italy Buzzi Unicem Augusta buffer storage C02 terminal (hub) - - - - - - - - Link 

    

Lithuania Klaipeda terminal C02 terminal (hub) - - - - - - - - Link 

    

Lithuania Orlen Lietuva Capture 0.00 0.00 0.00 0.00 0.00 0.30 0.30 0.30 Link 

    

Netherlands H-Vision (Onyx) Capture 0.00 0.00 1.30 1.30 1.30 1.30 1.30 2.70 Link Link 

   

Netherlands H2M Magnum  Capture 0.00 0.00 0.00 1.75 1.75 1.75 1.75 1.75 Link Link Link Link 

 

Netherlands Vlissingen Cryocap FG Capture 0.00 0.80 0.80 0.80 0.80 0.80 0.80 0.80 Link Link 

   

Netherlands Air Products Refinery Rotterdam CCS * Capture 0.00 0.63 0.63 0.63 0.63 0.63 0.63 0.63 Link Link Link 

  

Netherlands Shell Refinery Rotterdam CCS* Capture 0.00 0.63 0.63 0.63 0.63 0.63 0.63 0.63 Link Link Link 

  

Netherlands Air Liquide Refinery Rotterdam CCS* Capture 0.00 0.63 0.63 0.63 0.63 0.63 0.63 0.63 Link Link Link 

  

Netherlands ExxonMobil Benelux Refinery CCS* Capture 0.00 0.63 0.63 0.63 0.63 0.63 0.63 0.63 Link Link Link 

  

Netherlands Shell heavy residue gasification Capture 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 Link 

    

Netherlands Porthos 1 Offshore storage 0.00 1.25 1.25 1.25 1.25 1.25 1.25 1.25 Link Link Link 

  

Netherlands Porthos 2 Offshore storage 0.00 1.25 1.25 1.25 1.25 1.25 1.25 1.25 Link Link Link 

  

Netherlands AVR-Duiven Capture 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 Link Link 

   

Netherlands Twence Waste-to-Energy  Capture 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 Link Link Link Link  

Netherlands L10 Carbon Capture and Storage Offshore storage 0.00 0.00 5.00 5.00 5.00 5.00 5.00 5.00 Link Link Link 

  

Netherlands AEB Amsterdam Capture 0.00 0.44 0.44 0.44 0.44 0.44 0.44 0.44 Link Link 

   

Netherlands Yara Sluiskil Capture 0.00 0.80 0.80 0.80 0.80 0.80 0.80 0.80 Link Link Link 

  

Netherlands Aramis Offshore storage 0.00 0.00 0.00 5.00 5.00 5.00 8.00 8.00 Link Link Link Link Link 

Netherlands CO2Next project  C02 terminal (hub) - - - - - - - - Link Link Link Link 

 

Netherlands Eemshaven Hub C02 terminal (hub) - - - - - - - - Link Link 

   

Netherlands RWE (Amer power plant) Capture 0.00 0.00 0.00 0.00 0.00 0.00 5.50 5.50 Link 

    

Netherlands RWE (Eemshaven) Capture 0.00 0.00 0.00 0.00 0.00 0.00 5.50 5.50 Link 

    

Norway  Smeaheia Offshore storage 0.00 0.00 0.00 20.00 20.00 20.00 20.00 20.00 Link Link    

Norway  Luna Offshore storage 0.00 0.00 0.00 0.00 5.00 5.00 5.00 5.00 Link 

    

Norway  Snohvit Offshore storage 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 Link Link    

Norway  Sleipner Offshore storage 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 Link Link Link 

  

Norway  Polaris Carbon Storage Project Offshore storage 0.00 0.00 0.00 0.00 0.00 3.00 3.00 3.00 Link Link Link 

  

Norway Northern Lights Offshore storage 1.50 1.50 5.20 5.20 5.20 5.20 5.20 5.20 Link Link Link Link Link 

Norway  Øygarden terminal C02 terminal (hub) - - - - - - - - Link Link Link 

  

Norway  Poseidon  Offshore storage 0.00 0.00 0.00 0.00 0.00 5.00 5.00 5.00 Link 

    

Norway  Havstjerne Offshore storage 0.00 0.00 7.00 7.00 7.00 7.00 7.00 7.00 Link Link 

   

Norway Trudvang Offshore storage 0.00 0.00 0.00 0.00 0.00 9.00 9.00 9.00 Link 

    

Poland Gdansk Hub C02 terminal (hub) - - - - - - - - Link 

    

Poland  GO4ECOPLANET: KUJAWY  Capture 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 Link Link 
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Poland  Plock ORLEN refinery Capture 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 Link 

    

Poland PGE (Szczecin) Capture 0.00 0.00 0.00 0.12 0.12 0.12 0.12 0.12 Link 

    

Spain CCU Lighthouse Carboneras Capture 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 Link Link 

   

Spain ECOPLANTA (Tarragona) Capture 0.00 0.00 0.34 0.34 0.34 0.34 0.34 0.34 Link 

    

Spain Gijon terminal C02 terminal (hub) - - - - - - - - Link Link    

Sweden Beccs Stockholm Capture 0.00 0.20 0.78 0.78 0.78 0.78 0.78 0.78 Link 

    

Sweden AIR Capture 0.00 0.00 0.41 0.41 0.41 0.41 0.41 0.41 Link Link Link 

  

Sweden  Vattenfall Uppsala Capture 0.00 0.20 0.20 0.20 0.20 0.20 0.20 0.20 Link 

    

Sweden  Preem CCS (Lysekil refinery) Capture 0.00 0.50 0.50 0.50 0.50 1.50 1.50 1.50 Link Link 

   

Sweden  HySkies (Forsmark) Capture 0.00 0.00 0.00 0.21 0.21 0.21 0.21 0.21 Link 

    

Sweden  Cementa Slite Plant Capture 0.00 0.00 0.00 0.00 0.00 1.80 1.80 1.80 Link Link 

   

Sweden  Växjö Energi CHP CCS (Sandviksverket) Capture 0.00 0.00 0.18 0.18 0.18 0.18 0.18 0.18 Link 

    

United Kingdom Bacton Thames Net Zero Initiative  Offshore storage 0.00 0.00 10.00 10.00 10.00 10.00 10.00 10.00 Link Link Link Link Link 

United Kingdom Acorn storage site Offshore storage 0.00 0.00 1.00 1.00 1.00 5.00 5.00 5.00 Link Link Link Link 

 

United Kingdom HyNet North West storage project  Offshore storage 0.00 0.00 4.50 4.50 4.50 10.00 10.00 10.00 Link Link Link Link Link 

United Kingdom Nothern Endurance Partnership Offshore storage 0.00 5.00 5.00 5.00 15.00 15.00 15.00 15.00 Link Link Link Link Link 

United Kingdom Viking CCS  Offshore storage 0.00 0.00 3.60 3.60 3.60 10.00 10.00 10.00 Link Link Link Link 

 

United Kingdom Orion Offshore storage 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 Link Link 

   

United Kingdom Poseidon (UK) Offshore storage 0.00 0.00 0.00 0.00 0.00 1.50 1.50 1.50 Link Link 

   

United Kingdom Spirit Morecambe Offshore storage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Link Link 

   

*estimated since capacities on a facility level were not available 
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https://www.upstreamonline.com/energy-transition/five-proposed-uk-carbon-capture-projects-meet-governments-eligibility-test/2-1-1047222
https://www.genesisenergies.com/news/genesis-awarded-northern-endurance-partnership-nep-offshore-feed
https://www.equinor.com/news/uk/20220512-east-coast-cluster-carbon-storage-licences
https://www.geos.ed.ac.uk/sccs/project-info/2736
https://consultation.vikingccs.co.uk/consultation-documents
https://gaspathways.com/harbour-energy-bp-agree-to-develop-viking-ccs-project-1881
https://pipeline.vikingccs.co.uk/the-project
https://perenco-ccs.com/the-orion-project/
https://www.catf.us/carbon-capture/storage-project-capacity-europe/
https://perenco-ccs.com/the-poseidon-project/
https://www.catf.us/carbon-capture/storage-project-capacity-europe/
https://www.spirit-energy.com/newsroom/press-releases/spirit-energy-welcomes-licence-award-for-world-leading-carbon-storage-facility/
https://www.ogj.com/energy-transition/article/14294017/spirit-energy-granted-license-award-for-morecambe-ccs-hub
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Annex 2. List of announced CO2 transport projects  

Country Project name Project type References 

Belgium Fluxys CO2 network Onshore pipeline Link    
Belgium, 
Netherlands 

Carbon Connect Delta Onshore pipeline Link Link Link  

Belgium, 
Germany, Norway 

EU2NSEA Offshore pipeline Link    

Bulgaria Anrav 
Onshore 
pipeline/Offshore 
pipeline 

Link Link   

Croatia, Hungary 
Geothermal CCS 
Croatia 

Onshore pipeline Link Link   

Denmark Bifrost 
Shipping/Offshore 
pipeline 

Link    

Denmark Norne 
Onshore 
pipeline/Shipping 

Link    

Denmark Greensand Shipping Link Link Link Link 

Germany 
German Carbon 
Transport Grid 

Onshore pipeline Link Link   

Germany, 
Switzerland 

WH2V Onshore pipeline Link    

Greece Prinos CO2 storage Shipping Link Link Link  
France Dunkirk Onshore pipeline Link    

France 
Grand Ouest CO2 

 
Onshore 
pipeline/Shipping 

Link Link   

France Pycasso 
Onshore 
pipeline/Shipping 

Link Link   

France GRTgaz Onshore pipeline Link    
Ireland Cork CCS pipeline Offshore pipeline Link Link   

Italy Ravenna 
Onshore 
pipeline/Shipping 

Link Link Link Link 

Italy, Greece Augusta C2 Shipping Link    

Lithuania, Poland CCS Baltic Consortium 
Onshore 
pipeline/Shipping 

Link    

Netherlands Porthos 
Onshore 
pipeline/Offshore 
pipeline 

Link Link Link Link 

Netherlands Aramis Offshore pipeline Link Link   
Netherlands L10 Shipping Link Link   
Netherlands, 
Belgium, Germany 

Delta Rhyne Corridor Onshore pipeline Link Link   

Netherlands OCAP Onshore pipeline Link Link   
Norway, Belgium, 
Finland, France, 
Germany, 
Netherlands, 
Sweden 

Northern Lights Shipping Link Link   

Poland ECO2CEE 
Onshore 
pipeline/Shipping 

Link Link   

 

https://www.fluxys.com/en/energy-transition/hydrogen-carbon-infrastructure/carbon_preparing-to-build-the-network
https://open.overheid.nl/documenten/ronl-7b2edb5f512b6885ff9cd12e5cc5c2fd9bd1b12c/pdf
https://industrielinqs.nl/north-sea-port-mikt-op-dertig-procent-minder-co2-uitstoot/
https://www.fluxys.com/en/news/fluxys-group/2020/200527_news_carbon_emissions_scheldt_delta
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://climate.ec.europa.eu/system/files/2022-12/if_pf_2022_anrav_en.pdf
https://www.heidelbergmaterials.com/en/pr-12-07-2022
https://total-croatia-news.com/news/business/croatian-nexe/
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://ens.dk/en/press/ministry-climate-energy-and-utilities-grants-denmarks-first-full-scale-co2-storage-permits
https://wintershalldea.com/en/newsroom/offshore-ccs-planned-2025-project-greensand
https://www.projectgreensand.com/en/hvad-er-project-greensand
https://ens.dk/presse/energistyrelsen-giver-foerste-tilladelse-til-co2-lagringsprojekt-i-danmark
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://oge.net/en/co2/co2-overview#co2grid
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.bloomberg.com/news/articles/2021-02-25/energean-plans-500-million-greek-carbon-storage-and-h2-facility
https://www.iene.eu/articlefiles/inline/sardi%20-%2014th%20seeed.pdf
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.grtgaz.com/en/medias/press-releases/launch-goco2
https://www.globalcement.com/news/item/15992-go-co2-carbon-capture-and-storage-project-launched
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.pycasso-project.eu/en/home/
https://www.grtgaz.com/en/our-energy-transition/co2-transport
https://www.ervia.ie/
https://www.ervia.ie/who-we-are/carbon-capture-storage/Cork-CCUS-CEF-PreFEED-Study-Presentation.pdf
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.eni.com/en-IT/operations/italy-ravenna-upstream-activities.html
https://www.eni.com/en-IT/low-carbon/catching-co2-off-coast-ravenna.html
https://ccushub.ogci.com/focus_hubs/ravenna/
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.porthosco2.nl/en/
https://www.rvo.nl/sites/default/files/2021/12/Aanvraag-CO2-opslagvergunning-reservoir-P18-2-Porthos-Transport-en-opslag-van-CO2-fase-2.pdf
https://www.porthosco2.nl/en/first-co2-storage-project-in-the-netherlands-is-launched/
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.aramis-ccs.com/
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.neptuneenergy.com/esg/l10-area-ccs-development
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.delta-rhine-corridor.com/en
https://www.ocap.nl/nl/index.html
https://www.ocap.nl/nl/images/OCAP_Factsheet_English_tcm978-561158.pdf
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://norlights.com/what-we-do/
https://zeroemissionsplatform.eu/wp-content/uploads/Detailed_information_regarding_the_candidate_projects_CO2_networks_Dec_2022_v2.pdf
https://www.energy.gov/sites/default/files/2023-08/8.%20ECO2CEE%20PKN%20ORLEN.pdf


 

 

  

GETTING IN TOUCH WITH THE EU 

In person 

All over the European Union there are hundreds of Europe Direct centres. You can find the address of the centre nearest you online 
(european-union.europa.eu/contact-eu/meet-us_en). 

On the phone or in writing 

Europe Direct is a service that answers your questions about the European Union. You can contact this service: 

— by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), 

— at the following standard number: +32 22999696, 

— via the following form: european-union.europa.eu/contact-eu/write-us_en. 
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Online 

Information about the European Union in all the official languages of the EU is available on the Europa website (european-
union.europa.eu). 
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You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free publications can be obtained by 
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EU law and related documents 

For access to legal information from the EU, including all EU law since 1951 in all the official language versions, go to EUR-Lex 
(eur-lex.europa.eu). 
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The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and agencies. These can be 
downloaded and reused for free, for both commercial and non-commercial purposes. The portal also provides access to a wealth 
of datasets from European countries. 
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