
As global temperature rises, methods and
technologies to limit and reduce carbon emissions to
the atmosphere have been suggested, including
Carbon Capture and Storage (CCS)  (IPCC, 2023).
Applied to the marine/maritime scenario, offshore
CCS is the collection, transport and long-term storage
of carbon dioxide (CO ) through its injection into
cavities deep underground such as saline aquifers or
depleted or near-depleted oil and gas wells beneath
the seafloor. Point sources of carbon dioxide used for
CCS are industrial processes (e.g., natural gas
processing), fossil fuel power generation, and
biomass-based fuel combustion.
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Even though CCS is promoted as a near-term climate
mitigation option, several uncertainties remain
regarding the long-term permanence of CO  storage,
and the technology inherently requires energy and
industrial activity at every stage of its value chain,
resulting in associated emissions and ecological
consequences. At the same time, captured and
injected CO  underground from CCS technology can in
turn be used to intensify oil and gas extraction, also
known as Enhanced Oil or Gas Recovery (EOR/EGR), 
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which questions the ultimate purpose of the CCS
development and whether its deployment supports
decarbonisation efforts or risks prolonging fossil fuel
production and GHG emissions.

Apart from the climate considerations above, offshore
CCS also poses several environmental risks, threats,
and impacts during all its project phases: capture,
early exploration phase, transport, injection,
monitoring, and the envisaged long-term storage of
CO  (Figure 1).2

Coalition Clean Baltic (CCB) believes that these
considerations are particularly important in the
Baltic Sea, one of the most heavily used and
environmentally stressed marine regions in the
world, which is already impacted by multiple
anthropogenic pressures and remains in poor
ecological status. Therefore, this position paper aims
to examine offshore CCS through the lens of
environmental protection and outlines the risks,
impacts, concerns, and key position points regarding
the heightened interest in the development of CCS in
the Baltic Sea.
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Healthy oceans are ultimate climate buffers and
extraordinary carbon sinks. As the largest active
carbon reservoir in the Earth’s climate system, they
have absorbed over 90 percent of the excess heat
generated by anthropogenic greenhouse gas
emissions (GHGs) since the 1970s, as well as
approximately one-third of human-driven CO
emissions since the Industrial Revolution, thereby
substantially moderating global warming while
contributing to ocean acidification.
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The Baltic Sea is one of the most impacted marine
regions in the world, with a recorded ocean warming
of about 1.5 degrees, lack of oxygen at depth and
pronounced ocean acidification affecting i. a. species
distributions, fisheries and food webs. As such, 

THE OCEAN’S ROLE IN CLIMATE MITIGATION AND ADAPTATION

urgent action is needed to combat the climate crisis
by substantially and consistently reducing CO₂
emissions, while also increasing the capacity of
natural carbon sinks to remove CO  from the
atmosphere. This means protecting, strengthening,
and restoring natural ecosystems that can absorb and
store carbon in biomass and sediments, helping
reduce the excess of CO  that has accumulated in the
atmosphere over time.
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Thereby, maintaining and restoring the health of
marine ecosystems is essential to sustaining the
ocean’s capacity to function as a long-term carbon
sink. Well-managed and highly protected marine
ecosystems can moreover contribute to climate

FIGURE 1. INFOGRAPHIC OF ENVIRONMENTAL IMPACTS OF CCS ON THE BALTIC SEA ECOSYSTEM
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4.Huguenin, M. F., Holmes, R. M., & England, M. H. (2022). Drivers and distribution of global ocean heat uptake over the last half century. Nature Communications, 13, 4921.
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mitigation and adaptation, enhancing ecosystem
resilience, carbon storage capacity and overall
ecosystem functioning.  In the Baltic Sea context,
safeguarding ecosystem health is therefore key to
preserving and strengthening its role in climate
regulation and carbon storage and climate resilience
in the long term. Hence, undermining natural blue
carbon ecosystems through industrial development
that fails to apply the precautionary principle
fundamentally contradicts efforts to address climate
change, as it weakens one of the most effective
natural carbon sinks in the climate system.

5,6

 

The deployment of CCS techniques requires feasibility
surveys to identify suitable deep bedrock using
seismic survey methods. The seismic survey methods
themselves generate substantial underwater noise,
compounded by the associated increase in ship traffic
during the survey and operational phases, thereby
placing severe acoustic pressure on marine
ecosystems across multiple trophic levels.  Increased
underwater noise levels from CCS activities (both
impulsive and continuous) can negatively and
cumulatively impact benthic communities, plankton,
fish and, particularly, marine mammals, including the
critically endangered and vulnerable harbour
porpoise populations of the Baltic Proper and the Belt
Sea, respectively.

In addition to underwater noise, the construction of
infrastructure and the transport of CO , whether by
ship or pipeline, adds further environmental
pressures to the Baltic Sea ecosystems through
habitat loss and disturbance. Moreover, CCS
infrastructure development on coastal areas
threatens maintenance and restoration of natural
blue carbon ecosystems such as seagrass meadows
and carbon-sequestering sediments leading to
resuspension of released CO  already trapped in the 
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RISKS AND ENVIRONMENTAL IMPLICATIONS OF CCS
DEVELOPMENT IN THE BALTIC SEA

upper layers of e.g., silt sediments. Another key
consideration is that, if regulations and standards are
not strictly followed,  CO₂ transport of typically
compressed liquid or supercritical form under high
pressure, entails inherent safety and environmental
risks in the event of accidental release due to factors
such as corrosion, material failure, natural hazards,
operational error, or intentional damage. CO₂ streams
in pipelines may contain impurities that vary
depending on the source and capture technology. In
the presence of water, certain impurities can form
corrosive compounds, including acids, which can
degrade pipeline integrity over time. Moreover, some
admixtures may also exhibit toxic or ecotoxic
properties, posing various threats to the marine
environment that can be complex and difficult to
predict. CCS infrastructure also often requires the use
of chemical tracers or additives for monitoring and
detection purposes, which can potentially increase
environmental risks, including upstream impacts
associated with their production and life-cycle
emissions.
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During and after injection, CCS requires continuous
monitoring and long-term surveillance, potentially for
decades or even centuries. For instance, existing 
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projects in the North Sea have conducted seismic
monitoring roughly every two to three years since the
1990s.  Consequently, as we know the technology
today, the potential deployment of offshore CCS
projects in the Baltic Sea, would not only constitute a
temporary activity, but rather entail an enduring
commitment and industrial presence in the marine
ecosystem on the long term.

9

A major environmental concern associated with
geological carbon storage is the unrecognised and
unintended release of CO₂, potential methane
mobilisation and release,  and/or formation water
from storage reservoirs. Leakage may occur through
various pathways, including during injection
operations, legacy wells and boreholes, via faults and
fractures, caprock failure, defective seals, or as a
result of seismic activity.  CO₂ release can alter local
seawater chemistry, increase local acidification, and
expose habitats, marine organisms, and microbial and
microfaunal communities to elevated CO₂
concentrations and associated impurities. CO   
exposure and modelling studies have demonstrated
that such release and exposure can induce negative
effects on physiological processes, behaviour,
reproduction, and survival across multiple taxa in the
marine environment, depending on the
characteristics and communities impacted,  as
well as the intensity, duration, and extent of the
leak.  Moreover, geochemical changes associated
with increased acidification, may reduce the efficiency
of phosphorus burial and increase its mobility in
marine sediments, potentially exacerbating 
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eutrophication and anoxic conditions in the Baltic
Sea.  These impacts are of particular importance in
the Baltic Sea, which is characterised by low species
diversity, limited water exchange, widespread
eutrophication, oxygen depletion, and cumulative
anthropogenic pressures, making it highly vulnerable
to additional environmental disturbances.
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Despite growing expectations in offshore CCS,
important knowledge gaps remain regarding
leakages, CO  migration through sediments and pore
waters, interactions with local hydrodynamic
conditions, release of hazardous substances,
cumulative effects, and the long-term ecological
consequences of related life-cycle activities as well as
potential releases. In particular, impacts from CO
leakage on marine food webs, biodiversity, and
ecosystem services, remain insufficiently understood
and pose a long-standing threat, especially for the
Baltic Sea condition. 

2

2

9.Cames, M., Krob, F., Hermann, H., Kurth, S., & von Vittorelli, L. (2024). Securing the underground: Managing the risks of carbon storage through effective policy design. Öko-Institut e.V.
https://www.oeko.de/publikation/securing-the-underground/

10.Damen, K., Faaij, A., & Turkenburg, W. (2006). Health, safety and environmental risks of underground CO2 Storage – overview of mechanisms and current knowledge. Climatic Change,
74(1–3), 289–318. https://doi.org/10.1007/s10584-005-0425-9

11. Vielstädte, L., Berglar, K., Buscheck, T. A., Flett, M., Gaus, I., Hohwieler, M., ... Scherf, A. (2019). Footprint and detectability of a well leaking CO₂ in the Central North Sea: Implications from a
field experiment and numerical modelling. International Journal of Greenhouse Gas Control, 84, 190–203. https://doi.org/10.1016/j.ijggc.2019.03.012

12.Vielstädte, L., Karstens, J., Haeckel, M., Schmidt, M., Linke, P., Reimann, S., Liebetrau, V., McGinnis, D. F., & Wallmann, K. (2015). Quantification of methane emissions at abandoned gas wells
in the Central North Sea. Marine and Petroleum Geology, 68, 848–860. https://doi.org/10.1016/j.marpetgeo.

13.  Metz, B., Davidson, O., de Coninck, H. C., Loos, M., & Meyer, L. A. (Eds.). (2005). IPCC special report on carbon dioxide capture and storage: Chapter 5 – Underground geological storage.
Cambridge University Press. https://archive.ipcc.ch/pdf/special-reports/srccs/srccs_chapter5.pdf

14.Edenhofer, O., Pichs-Madruga, R., Sokona, Y., Farahani, E., Kadner, S., Seyboth, K., Adler, A., Baum, I., Brunner, S., Eickemeier, P., Kriemann, B., Savolainen, J., Schlömer, S., von Stechow, C.,
Zwickel, T., & Minx, J. C. (Eds.). (2014). Climate change 2014: Mitigation of climate change (Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change). Cambridge University Press. https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_full.pdf

15.Widdicombe, S., McNeill, C. L., Stahl, H., Taylor, P., Queirós, A. M., Nunes, J., & Tait, K. (2015). Impact of sub-seabed CO₂ leakage on macrobenthic community structure and diversity.
International Journal of Greenhouse Gas Control, 38, 182–192. https://doi.org/10.1016/j.ijggc.2015.01.003 

16.Rastelli, E., Corinaldesi, C., Dell’Anno, A., Amaro, T., Queirós, A. M., Widdicombe, S., & Danovaro, R. (2015). Impact of sub-seabed CO₂ leakage on macrobenthic community structure and
diversity. Frontiers in Microbiology, 6, 935. https://doi.org/10.3389/fmicb.2015.00935 

17.[8] Doney, S. C., Busch, D. S., Cooley, S. R., & Kroeker, K. J. (2020). The impacts of ocean acidification on marine ecosystems and reliant human communities. Annual Review of Environment
and Resources, 45, 83–112. https://doi.org/10.1146/annurev-environ-012320-083019

18.[9] Gustafsson, E., Carstensen, J., Fleming, V., Gustafsson, B. G., Hoikkala, L., & Rehder, G. (2023). Causes and consequences of acidification in the Baltic Sea: Implications for monitoring and
management. Scientific Reports, 13, 16322. https://doi.org/10.1038/s41598-023-43596-8 

19.[10] Blackford, J. (2023). Carbon capture and storage and the marine environment: Impact assessment and assurance monitoring (Doctoral dissertation, University of Exeter). University of
Exeter Repository. http://hdl.handle.net/10871/132242

20.[11] Łukawska-Matuszewska, K., Graca, B., Sokołowski, A., Burska, D., Pryputniewicz-Flis, D., Nordtug, T., & Øverjordet, I. B. (2023). The impact of potential leakage from the sub-seabed CO₂
storage site on the phosphorus transformation in marine sediments – An experimental study. Science of the Total Environment, 886, 163879. https://doi.org/10.1016/j.scitotenv.2023.163879 

21.[12] HELCOM. (2018). State of the Baltic Sea – Second HELCOM holistic assessment 2011–2016 (Baltic Sea Environment Proceedings No. 155). Helsinki Commission. https://helcom.fi/wp-
content/uploads/2019/06/BSEP155.pdf

22.[13] Helsinki Commission (HELCOM). (2023). State of the Baltic Sea 2023: Third HELCOM holistic assessment 2016–2021. HELCOM. https://helcom.fi/wp-content/uploads/2023/10/State-of-the-
Baltic-Sea-2023.pdf 

Given these risks, uncertainties, and
environmental impacts, added to an already
heavily pressured ecosystem, including the
requirements for long-term monitoring and
maintenance, CCS activities highly risk
undermining the achievement and maintenance
of a Good Environmental Status in the Baltic Sea.
 
Therefore, CCB cannot support the introduction
and development of CCS technologies in the Baltic
Sea marine environment.
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The climate crisis is already impacting the Baltic Sea marine ecosystem. While urgent
climate action is needed, it must not come at the expense of ocean health. Nature
conservation and climate mitigation should not be competing objectives but rather
mutually reinforcing actions. Protecting and restoring the marine environment are not only
environmental objectives, but they are also effective and proven climate actions.

Offshore CCS should neither be used as a strategy to delay the reduction of CO  emissions
at the source nor to incentivize business-as-usual fossil fuel use and emissions. Root
causes of climate change need to be addressed through the systematic phase-out of oil
and gas exploitation to reduce dependence on fossil fuels (sufficiency and efficiency first).

2

CCS introduction poses environmental threats throughout the whole life cycle, including
e.g., high sound pressure levels and habitat degradation. Its deployment will inevitably
introduce added environmental pressures to the ecosystem as a whole and, directly or
indirectly, threaten marine protected areas, blue carbon ecosystems, or other key
ecological sites for biodiversity. Such ecological and carbon storage implications must be
adequately analysed and accounted for in CCS impact assessments.

There is a general need for spatial planning that also considers activities below the seabed
(underground) to avoid conflicts with conservation objectives and among different uses,
while reducing environmental and operational risks.

Considering the existing risks and uncertainties, the precautionary principle should be
applied and guide all decisions for any infrastructure development in the Baltic Sea, guided
by risk assessments, environmental and cumulative impacts assessments.

Given the essential role of healthy oceans and coasts in tackling the climate crisis as
natural carbon sinks and refugia, their long-term protection, restoration and additional
conservation measures must come first as long-term climate solutions. In a heavily
pressured ecosystem like the Baltic Sea, CCB opposes any additional activities that
increase pressure on the marine environment, compromise biodiversity, ecosystem
resilience, and/or the achievement of conservation objectives, including GES. Efforts to
address climate change should secure a healthy Baltic Sea for future generations.
Therefore, CCB does not support the introduction and development of CCS
technologies in the Baltic Sea.

CCB´S KEY POSITION POINTS ON OFFSHORE CCS IN THE BALTIC SEA:
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	As global temperature rises, methods and technologies to limit and reduce carbon emissions to the atmosphere have been suggested, including Carbon Capture and Storage (CCS)1 (IPCC, 2023). Applied to the marine/maritime scenario, offshore CCS is the collection, transport and long-term storage of carbon dioxide (CO2) through its injection into cavities deep underground such as saline aquifers or depleted or near-depleted oil and gas wells beneath the seafloor. Point sources of carbon dioxide used for CCS are industrial processes (e.g., natural gas processing), fossil fuel power generation, and biomass-based fuel combustion.2
	Even though CCS is promoted as a near-term climate mitigation option, several uncertainties remain regarding the long-term permanence of CO2 storage, and the technology inherently requires energy and industrial activity at every stage of its value chain, resulting in associated emissions and ecological consequences. At the same time, captured and injected CO2 underground from CCS technology can in turn be used to intensify oil and gas extraction, also known as Enhanced Oil or Gas Recovery (EOR/EGR),
	which questions the ultimate purpose of the CCS development and whether its deployment supports decarbonisation efforts or risks prolonging fossil fuel production and GHG emissions.
	Apart from the climate considerations above, offshore CCS also poses several environmental risks, threats, and impacts during all its project phases: capture, early exploration phase, transport, injection, monitoring, and the envisaged long-term storage of CO2 (Figure 1).
	Coalition Clean Baltic (CCB) believes that these considerations are particularly important in the Baltic Sea, one of the most heavily used and environmentally stressed marine regions in the world, which is already impacted by multiple anthropogenic pressures and remains in poor ecological status. Therefore, this position paper aims to examine offshore CCS through the lens of environmental protection and outlines the risks, impacts, concerns, and key position points regarding the heightened interest in the development of CCS in the Baltic Sea.
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	Healthy oceans are ultimate climate buffers and extraordinary carbon sinks. As the largest active carbon reservoir in the Earth’s climate system, they have absorbed over 90 percent of the excess heat generated by anthropogenic greenhouse gas emissions (GHGs) since the 1970s, as well as approximately one-third of human-driven CO2 emissions since the Industrial Revolution, thereby substantially moderating global warming while contributing to ocean acidification.3,4
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	projects in the North Sea have conducted seismic monitoring roughly every two to three years since the 1990s.9 Consequently, as we know the technology today, the potential deployment of offshore CCS projects in the Baltic Sea, would not only constitute a temporary activity, but rather entail an enduring commitment and industrial presence in the marine ecosystem on the long term.
	A major environmental concern associated with geological carbon storage is the unrecognised and unintended release of CO₂, potential methane mobilisation and release,10,11,12 and/or formation water from storage reservoirs. Leakage may occur through various pathways, including during injection operations, legacy wells and boreholes, via faults and fractures, caprock failure, defective seals, or as a result of seismic activity.13,14 CO₂ release can alter local seawater chemistry, increase local acidification, and expose habitats, marine organisms, and microbial and microfaunal communities to elevated CO₂ concentrations and associated impurities. CO2  exposure and modelling studies have demonstrated that such release and exposure can induce negative effects on physiological processes, behaviour, reproduction, and survival across multiple taxa in the marine environment, depending on the characteristics and communities impacted,15,16,17,18 as well as the intensity, duration, and extent of the leak.19 Moreover, geochemical changes associated with increased acidification, may reduce the efficiency of phosphorus burial and increase its mobility in marine sediments, potentially exacerbating
	eutrophication and anoxic conditions in the Baltic Sea.20 These impacts are of particular importance in the Baltic Sea, which is characterised by low species diversity, limited water exchange, widespread eutrophication, oxygen depletion, and cumulative anthropogenic pressures, making it highly vulnerable to additional environmental disturbances.21,22
	Despite growing expectations in offshore CCS, important knowledge gaps remain regarding leakages, CO2 migration through sediments and pore waters, interactions with local hydrodynamic conditions, release of hazardous substances, cumulative effects, and the long-term ecological consequences of related life-cycle activities as well as potential releases. In particular, impacts from CO2 leakage on marine food webs, biodiversity, and ecosystem services, remain insufficiently understood and pose a long-standing threat, especially for the Baltic Sea condition.

	Given these risks, uncertainties, and environmental impacts, added to an already heavily pressured ecosystem, including the requirements for long-term monitoring and maintenance, CCS activities highly risk undermining the achievement and maintenance of a Good Environmental Status in the Baltic Sea.

	Therefore, CCB cannot support the introduction and development of CCS technologies in the Baltic Sea marine environment.
	Cames, M., Krob, F., Hermann, H., Kurth, S., & von Vittorelli, L. (2024). Securing the underground: Managing the risks of carbon storage through effective policy design. Öko-Institut e.V. https://www.oeko.de/publikation/securing-the-underground/
	Damen, K., Faaij, A., & Turkenburg, W. (2006). Health, safety and environmental risks of underground CO2 Storage – overview of mechanisms and current knowledge. Climatic Change, 74(1–3), 289–318. https://doi.org/10.1007/s10584-005-0425-9
	Vielstädte, L., Berglar, K., Buscheck, T. A., Flett, M., Gaus, I., Hohwieler, M., ... Scherf, A. (2019). Footprint and detectability of a well leaking CO₂ in the Central North Sea: Implications from a field experiment and numerical modelling. International Journal of Greenhouse Gas Control, 84, 190–203. https://doi.org/10.1016/j.ijggc.2019.03.012
	Vielstädte, L., Karstens, J., Haeckel, M., Schmidt, M., Linke, P., Reimann, S., Liebetrau, V., McGinnis, D. F., & Wallmann, K. (2015). Quantification of methane emissions at abandoned gas wells in the Central North Sea. Marine and Petroleum Geology, 68, 848–860. https://doi.org/10.1016/j.marpetgeo.
	Metz, B., Davidson, O., de Coninck, H. C., Loos, M., & Meyer, L. A. (Eds.). (2005). IPCC special report on carbon dioxide capture and storage: Chapter 5 – Underground geological storage. Cambridge University Press. https://archive.ipcc.ch/pdf/special-reports/srccs/srccs_chapter5.pdf
	Edenhofer, O., Pichs-Madruga, R., Sokona, Y., Farahani, E., Kadner, S., Seyboth, K., Adler, A., Baum, I., Brunner, S., Eickemeier, P., Kriemann, B., Savolainen, J., Schlömer, S., von Stechow, C., Zwickel, T., & Minx, J. C. (Eds.). (2014). Climate change 2014: Mitigation of climate change (Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change). Cambridge University Press. https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_full.pdf
	Widdicombe, S., McNeill, C. L., Stahl, H., Taylor, P., Queirós, A. M., Nunes, J., & Tait, K. (2015). Impact of sub-seabed CO₂ leakage on macrobenthic community structure and diversity. International Journal of Greenhouse Gas Control, 38, 182–192. https://doi.org/10.1016/j.ijggc.2015.01.003
	Rastelli, E., Corinaldesi, C., Dell’Anno, A., Amaro, T., Queirós, A. M., Widdicombe, S., & Danovaro, R. (2015). Impact of sub-seabed CO₂ leakage on macrobenthic community structure and diversity. Frontiers in Microbiology, 6, 935. https://doi.org/10.3389/fmicb.2015.00935
	[8] Doney, S. C., Busch, D. S., Cooley, S. R., & Kroeker, K. J. (2020). The impacts of ocean acidification on marine ecosystems and reliant human communities. Annual Review of Environment and Resources, 45, 83–112. https://doi.org/10.1146/annurev-environ-012320-083019
	[9] Gustafsson, E., Carstensen, J., Fleming, V., Gustafsson, B. G., Hoikkala, L., & Rehder, G. (2023). Causes and consequences of acidification in the Baltic Sea: Implications for monitoring and management. Scientific Reports, 13, 16322. https://doi.org/10.1038/s41598-023-43596-8
	[10] Blackford, J. (2023). Carbon capture and storage and the marine environment: Impact assessment and assurance monitoring (Doctoral dissertation, University of Exeter). University of Exeter Repository. http://hdl.handle.net/10871/132242
	[11] Łukawska-Matuszewska, K., Graca, B., Sokołowski, A., Burska, D., Pryputniewicz-Flis, D., Nordtug, T., & Øverjordet, I. B. (2023). The impact of potential leakage from the sub-seabed CO₂ storage site on the phosphorus transformation in marine sediments – An experimental study. Science of the Total Environment, 886, 163879. https://doi.org/10.1016/j.scitotenv.2023.163879
	[12] HELCOM. (2018). State of the Baltic Sea – Second HELCOM holistic assessment 2011–2016 (Baltic Sea Environment Proceedings No. 155). Helsinki Commission. https://helcom.fi/wp-content/uploads/2019/06/BSEP155.pdf
	[13] Helsinki Commission (HELCOM). (2023). State of the Baltic Sea 2023: Third HELCOM holistic assessment 2016–2021. HELCOM. https://helcom.fi/wp-content/uploads/2023/10/State-of-the-Baltic-Sea-2023.pdf
	COALITION CLEAN BALTIC

	PHOTO BY NIELUBIEKLONU FROM GETTY IMAGES
	PUBLISHED IN 2026
	FOR PROTECTION OF THE BALTIC SEA ENVIRONMENT


	CONTACTS
	ÖSTRA ÅGATAN 53
	WWW.CCB.SE
	Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.



