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Carbon capture and storage (CCS) refers to a chain of technologies deployed to capture, 

transport and store CO2 away from the atmosphere, mitigating its warming effect on the climate. 

For each step in the CCS process, a range of technologies has been developed and tested for 

different industries and operating conditions, making CCS a complex value chain rather than a 

single, “off-the-shelf” technology as it is sometimes portrayed. Although there is still controversy 

surrounding it (given the fact that it could enable the continued burning of fossil fuels by 

capturing the emitted CO2), CCS is being progressively highlighted as unavoidable for industries 

where CO2 emissions cannot be abated, or are very difficult to reduce (for example, cement, steel, 

oil refining and chemicals production). 

Against the backdrop of increasing interest in CCS in the European Union, given the bloc’s climate 

neutrality ambitions, the CCS4CEE project aims to reignite the discussion on CCS in Central and 

Eastern Europe (CEE). Compared to countries such as Norway and the Netherlands, where 

commercial CCS projects are being deployed, the discussion on CCS in the CEE region is far less 

advanced. On the other hand, given the reliance of their economies on fossil fuel use and 

manufacturing industries with hard-to-abate CO2 emissions, CEE countries may need to turn to 

CCS in order to balance the preservation of their high-value industries with their emissions 

reduction commitments. The CCS4CEE project has evaluated the potential for CCS in 11 CEE 

countries1 , and will further develop roadmaps and capacity-building activities to accelerate the 

deployment of CCS in the region. 

The CEE region is diverse, but its countries exhibit strong similarities in the profiles and trends of 

their CO2 emissions. Broadly, emissions have declined since 1990 due to the closure or 

modernization of industrial units, but remain disproportionately driven by the manufacturing 

industries and the significant use of fossil fuels (particularly coal) in energy production. So-called 

“process emissions” (emissions which result not from burning fossil fuels to supply energy, but 

rather from the very reactions and processes involved in the production of goods), are strikingly 

higher in some industries of CEE countries: cement production generates a higher share of 

national emissions than the EU average in most analysed countries, as does ammonia production 

and metallurgy in some (including Romania). Ukraine’s gargantuan steel industry, one of the few 

in the world that still uses open-hearth furnaces, generated 40.6 Mt of CO2 from process 

emissions alone in 2019 – equivalent to more than half of all process emissions from the 

metallurgical industry in the entire EU. 

It is safe to say that there is no shortage of hard-to-abate industrial emissions in the CEE region 

– most emitted through specific point sources. They can be captured using various technology 

options with different maturity levels, costs, efficiencies and energy requirements – and building 

a business case for a capture plant, although still not straightforward, has become easier given 

the skyrocketing carbon prices in the EU (and Ukraine’s upcoming national carbon pricing 

scheme). However, what happens with the CO2 after capture is a much more complex question, 

and in many cases will need the intervention of the state. Firstly, it must be transported from the 

capture site to a storage site onshore or offshore. For large volumes over long distances, this is 

 
1   Estonia, Latvia, Lithuania, Poland, the Czech Republic, Slovakia, Hungary, Romania, Slovenia, Croatia and Ukraine.  
    The project does not cover Bulgaria or any other southern Balkan countries. 
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best done through pipelines, which are more economical but which also require complex 

infrastructure and likely financing by public funding. In some cases, repurposing natural gas 

pipelines to CO¬2 pipelines may be possible, and less costly than building dedicated ones. CO2 

can also be transported by road, rail, ship, or a combination of these (so-called “multimodal 

transport”) if the capture sites are well-connected and the volumes of CO2 are low. 

Storing the captured and transported CO2, the final stage of the CCS chain, takes place via 

injection in porous sedimentary formations, or via a process called mineral carbonation (whereby 

CO2 is mineralized into a solid in igneous rocks). Injection is far more common than mineral 

carbonation, and can be done in deep saline aquifers, depleted hydrocarbon (oil or gas) reservoirs 

or unmineable coal seams. In both cases, however, suitable geological features are essential. 

Although the indicative combined storage potential of analyzed countries would be enough to 

store their emissions for nearly a century, not all the countries have the same storage potential - 

another factor which makes CCS in CEE tricky. The vast CO2 storage potential of the Donbass 

region of north-eastern Ukraine (45.7- 428 gigatonnes), Romania (22.6 Gt) and Poland (15.5 Gt) 

are accompanied by the almost negligible potential of the Baltic States.  In this regard, creating 

CCS clusters with a focus on regional cooperation and transborder storage may be the key to 

successful decarbonization in the CEE region. 

However, regardless of the technical potential for CCS in the CEE region, large-scale CCS projects 

are highly complex and require significant know-how. In some respects, CEE has an advantage: 

while the region is far from being a pioneer in exploring it, CCS research has been ongoing in 

many CEE countries for several decades, and institutions in the analyzed countries have been part 

of international project consortia and CCS networks. Furthermore, Enhanced Oil Recovery using 

CO2 (a method of injecting CO2 into depleted oil or gas fields to extract residues of useful fuels) 

has been studied or applied for decades in countries such as Croatia, Hungary and Romania. 

When it comes dedicated CCS projects, some were initiated by CEE countries a decade ago; the 

Getica full-chain CCS proposal in Romania’s Gorj County and Poland’s planned CCS demonstrator 

at the Bełchatów Power Plant – the largest thermal power station and CO2 emitter in the EU. 

However, the ultimate failure of these projects highlights that the challenges faced by CCS are 

never purely technical or knowledge-related – they are also driven significantly by acceptance of 

the technologies by policymakers, stakeholders and the public. 

Legislative and policy support for CCS in the CEE region is relatively scarce. Although all countries 

(aside from Ukraine) transposed the EU’s ‘CCS Directive’  to regulate the geological storage of 

CO2, most only went as far as this, without adopting specific implementing decrees or procedures 

tailored to the specific contexts of each country. CO2 storage is, in fact, prohibited in some CEE 

countries, including Latvia, Lithuania and Slovenia, and restricted in others (Estonia, Poland and 

the Czech Republic). Alongside their relatively weak or prohibitive legislative frameworks, policy 

support for CCS is hard to find in CEE countries, perhaps with some exceptions in Poland. To 

galvanize legislative and policy support, the EU’s commitment to climate neutrality could offer 

an opportunity for a ‘CCS reset’ and give new impetus to its deployment. However, the various 

legislative revisions proposed in the Fit-for-55 package (the Commission’s latest landmark 

proposal for operationalising the EU’s decarbonisation targets), are unlikely to bring any ground-

breaking changes for CCS. In these circumstances, regional cooperation should play a major role 

in pushing carbon capture forward, and the Projects of Common Interest (PCI) framework as well 

as policies of the Trans-European Networks for Energy (TEN-E), may support cross-border CO2 

networks in the CEE region. 

https://core.ac.uk/download/pdf/96898001.pdf
https://unece.org/sites/default/files/2021-04/Geologic%20CO2%20storage%20report_final_EN.pdf
https://unece.org/sites/default/files/2021-04/Geologic%20CO2%20storage%20report_final_EN.pdf
https://unece.org/sites/default/files/2021-04/Geologic%20CO2%20storage%20report_final_EN.pdf
https://www.globalccsinstitute.com/archive/hub/publications/84541/getica-ccs-demo-project-feasibility-study-overview-report.pdf
https://www.gkpge.pl/press-center/press-releases/corporate/EU-Support-for-PGE-Elektrownia-Belchatow
https://ec.europa.eu/clima/eu-action/carbon-capture-and-geological-storage/legal-framework-safe-geological-storage-carbon-dioxide_en#:~:text=The%20directive%20on%20the%20geological,entire%20lifetime%20of%20storage%20sites.
https://www.consilium.europa.eu/en/policies/green-deal/eu-plan-for-a-green-transition/
https://www.globalccsinstitute.com/news-media/latest-news/european-commission-publishes-4th-list-of-projects-of-common-interest/
https://ec.europa.eu/energy/topics/infrastructure/trans-european-networks-energy_en?redir=1
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Authors’ note: this op-ed is based on the findings of the CCS4CEE summary report  (Work Package 3), which 

brings together findings on the current context and opportunities for CCS in 11 Central and Eastern European 

Countries. 

 

A strong legislative and policy environment that enables CCS will also serve to increase the 

confidence and engagement of stakeholders. Our findings from the CCS4CEE project show that 

stakeholders in the analysed countries, while interested in CCS, are generally cautious about 

engaging with it, and look to national and European authorities for more clarity and a firm 

positioning on carbon capture. Robust support from governments, as well as smooth 

administrative processes and dedicated financing frameworks, can help alleviate uncertainty and 

solidify commitments to carbon capture from actors in industry and the energy sector. Some 

stakeholders indicated a preference for carbon capture and utilization (whereby instead of being 

stored underground, the captured CO2 is used in the production of fuels, plastics or other 

products) over CCS, highlighting a potential inertia towards storing CO2 underground. Despite 

the numerous barriers to CCS perceived by stakeholders in CEE, many are enthusiastic about the 

opportunities it beings, and some have committed to future projects, for example 

HeidelbergCement’s pilot capture plant at the Górażdże cement plant in Poland. For these 

projects to multiply and scale up, regional and inter-sectoral cooperation as well as widespread 

public and institutional education on CCS will be necessary. 

And it is exactly the public and institutional education needs that is one of the potentially 

underestimated challenges of deploying CCS in the CEE region. In general, public approval is 

crucial for the success of CCS initiatives, and is in turn determined by the level of public 

awareness. Therefore, concerted dialogue and public debate around CCS, based on factual data, 

is extremely important. An active contribution from scientists and experts in the field is a must to 

avoid disinformation, but efficient communication campaigns should also acknowledge the 

emotional, not just technical, aspects of CCS projects. 

In comparison to Western Europe, the public in CEE countries tends to view climate change as a 

less urgent issue, and public awareness of CCS is limited. This absence of knowledge, which 

potentially stimulates uncertainty, may result in opposition to the implementation of real CCS 

projects. Such opposition to CCS and other unconventional energy or mining projects is not new 

to the CEE region: a significant reason for the eventual abandonment of Poland’s Bełchatów CCS 

project was social opposition to CO2 storage. Promoting education on climate change, 

stimulating public dialogue on CCS and securing participatory decision-making is crucial for the 

future success of CCS initiatives in the CEE region. 

The bottom line  

The CEE region could be a fertile ground for CCS, serving to decarbonize industries and fossil-

dependent energy sectors while developing new business lines in transportation and storage, 

thanks to good geological storage potential. However, CCS will be most impactful if firmly 

supported by governments and applied across sectors, creating clusters or hubs than potentially 

cross borders. To give this complex chain of technologies a chance to contribute to 

decarbonization, financing, regulation and institutional knowledge must be improved – and a 

regional approach should be adopted. And last but not least, CCS projects in CEE should take the 

opportunity to make social dialogue an intrinsic part of their deployment, rather than an 

afterthought, as is sometimes seen with novel technology providers. Indeed, the importance of 

social acceptance in CEE countries cannot be ignored, where trust in governments is low, the 

media is often politicized, and plentiful day-to-day struggles obscure the urgency of climate 

change and decarbonization of economies.  

  

https://ccs4cee.eu/wp-content/uploads/2021/11/PUBLICATION_CCS4CEE-Summary-report.pdf
https://www.heidelbergcement.com/en/pr-17-09-2021
https://www.sciencedirect.com/science/article/pii/S1876610211009167
https://www.europeansocialsurvey.org/docs/findings/ESS8_toplines_issue_9_climatechange.pdf

