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1. About the project 
The “Building momentum for the long-term CCS deployment in the CEE region” project (CCS4CEE) aims to reignite the 

discussion on carbon capture and storage (CCS) in Central and Eastern Europe (CEE). The project scope covers 11 coun-

tries in this region (“partner countries” or “CCS4CEE countries”), assessing the current state of CCS and developing 

roadmaps for implementation in the different states. The intended outcomes of the project include improved stake-

holder communication, concrete plans for national or regional pilot projects and input into policymaking to accelerate 

deployment of CCS in participant countries. 

Partner country Participating organization 

Croatia Department of Petroleum and Gas Engineering and 

Energy of the University of Zagreb (subcontracted by 

WiseEuropa)  

Czech Republic Institute for European Integration 

Estonia Civitta 

Latvia Civitta 

Lithuania Civitta 

Hungary Közép-Európai Biztonsági Képzési és Kutatási 

Központ – Central European Safety Training and Re-

search Center (subcontracted by Energy Policy 

Group) 

Poland WiseEuropa 

Romania Energy Policy Group 

Slovenia Dr. Marko Maver, Assistant Director at the National 

Laboratory of Health, Environment and Food of Slo-

venia (subcontracted by WiseEuropa) 

Slovakia Institute for European Integration 

Ukraine Civitta 

 

Within the project, Work Package 3 (WP3) assessed the current state of CCS in partner countries, through desk-based 

research and stakeholder engagement (interviews, workshops and seminars with relevant stakeholders). Country part-

ners also produced national reports on the current state and outlook for CCS (available on the CCS4CEE website).1 

The CCS4CEE project is led by WiseEuropa and supported by the Bellona Foundation as expert partner to the project. It 

is funded by the EEA and Norway Grants Fund for Regional Cooperation (project contract number 2018-1-1141). 

  

 
1 http://ccs4cee.eu  

http://ccs4cee.eu/
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2. What is CCU/CCS? 
Carbon capture and storage (CCS) refers to “the capture of carbon dioxide (CO2) from industrial installations, its 

transport to a storage site and its injection into a suitable underground geological formation for the purposes of per-

manent storage”, as defined by the European Commission. Each component (capture, transport and storage) can be 

performed using a range of technologies, and the entire process can take place in a single location or spanning multiple 

operators across various industries. Thus, CCS is more than a single technological solution; rather, it is a diverse set of 

technologies integrated into the logical sequence of the CO2 flow across an entire value chain. It is recognized as an 

important decarbonisation solution to be deployed alongside other technological options for effective climate change 

mitigation. 

On the other hand, in carbon capture and utilization (CCU), the captured CO2 is transported to a facility in which it is 

utilized (either in its original form or converted). Albeit being often discussed together with CCS, CCU exhibits funda-

mental differences stemming from the fate of the captured and transported CO2 – in CCU, it is embodied into products, 

whereas in CCS it is permanently stored in underground geological formations. The main focus of the CCS4CEE project 

is CCS; however, CCU is briefly addressed in this report. 

3. The starting point: CO2 emissions 
in CEE countries 
Unsurprisingly, the nature and volume of CO2 emissions is one of the factors which determines the deployment potential 

of CCU/CCS technologies. To be suitable for capture, emitted CO2 must be part of a relatively concentrated stream of 

flue gases – such as those resulting from fuel combustion and industrial processes. As such, point-source emitters from 

the energy and manufacturing industries have been most closely studied for potential CCU/CCS applications. While CO2 

emissions from the combustion of fossil fuels for energy production can theoretically be eliminated through other de-

carbonization methods (such as renewable energy), this is not the case for some carbon-intensive manufacturing indus-

tries. The relevance of these industries comes from their hard-to-abate nature: they have significant process emissions 

(i.e. emissions resulting from the chemical reactions involved in the manufacturing process), which cannot be avoided 

by switching fuel sources, and may require carbon capture to reach net zero emissions. The most relevant manufactur-

ing sectors for carbon capture are iron and steel production, chemicals production (particularly ammonia, used to make 

fertilizers), refined petroleum products and cement and lime production. Glass and paper production offer less signif-

icant potential for carbon capture; and aluminium smelters can also be equipped with carbon capture, but at signifi-

cantly higher costs than other industries.2 

It is reasonable to assume that a significant presence of capture-relevant industries in national economies may incen-

tivise interest in CCU/CCS, particularly for hard-to-abate emissions. These industries are major components of the eco-

nomic landscapes of CCS4CEE countries, which despite a growth in GDP and decline in GHG emissions since the end of 

their communist regimes, are still less affluent and more economically dependent on industry than the EU average 

today. Manufacturing is a key sector, with specific CCS-relevant sub-sectors contributing significantly to their econo-

mies: refined petroleum products in Romania and Croatia, chemical products in Hungary and Lithuania and iron and 

 
2 Global CCS Institute, 2021.  CCS Technology Readiness and Costs (page 18). 

https://www.globalccsinstitute.com/wp-content/uploads/2021/04/CCS-Tech-and-Costs.pdf
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steel in Ukraine, Slovakia and Slovenia. Possibly most importantly, the manufacture of non-metallic mineral products 

(including cement and lime), contributed more to all partner economies than the EU average, particularly in Poland and 

the Czech Republic (see Table 1). 

The economies of partner countries are more reliant on key industries for CCU/CCS appli-

cations (such as cement and steel) than the EU average. 

Energy production is both economically significant and fossil-dependent. With a few exceptions, the energy industry 

contributes more to partner countries’ economies than the EU average (Table 1). The energy industries of partner coun-

tries are also more dependent on fossil fuels than the EU average, notably Poland, Estonia and Lithuania, where over 

90% of primary energy supply is fossil-based.  Fossil fuel extraction is also economically important to Poland, the Czech 

Republic and Ukraine (coal), and Estonia (oil shale).3 

CCU/CCS – relevant sectors Partner countries where sector has a significant 

contribution4 

Energy production Croatia, Czech Republic, Estonia, Poland, Romania, 

Slovenia, Slovakia, Ukraine 

Petroleum refining Croatia, Romania, Estonia 

Chemical products, including ammonia Lithuania, Hungary, Slovenia and the Czech Repub-

lic 

Basic metals, including basic iron and steel  

 

Czech Republic, Hungary, Poland, Romania, Slove-

nia, Slovakia and Ukraine 

Non-metallic mineral products, including cement  All partner countries 

Table 1. Economic significance of CCU/CCS relevant sectors in partner countries. Source: Eurostat and National Accounts (GDP) of 
Ukraine. 

The economic significance of capture-relevant industries in CCS4CEE countries is accompanied by their carbon intensity. 

A higher share of emissions than the EU average comes from combusting fuels to supply energy to certain manufac-

turing industries in these countries: iron and steel in Slovakia and Ukraine; paper in Slovenia; and non-metallic mineral 

products in most partner countries. The standout, however, is on these industries’ hard-to-abate process CO2 emissions: 

most partner countries are above EU average in terms of their share of process emissions in total emissions, and ce-

ment production is the largest driver. Despite shares of process emissions generally being small (in all European coun-

tries), some CCS4CEE countries are downright striking in their departure from the EU average: Ukraine’s metal industry 

generated 40.6 Mt of CO2 in 2019, equivalent to more than half of total metallurgy process emissions in the entire EU-

28. Compared to EU-28 averages, the share of process emissions from the chemical industry in Lithuania is nine times 

larger, and from metallurgy in Slovakia five times larger. 

 
3 These countries do have phase-out plans for their fossil fuels, but some are decades away: 2030 in Estonia (oil shale), 2038 in the 
Czech Republic (coal), 2049 in Poland (coal), 2070 in Ukraine (net zero emissions). 
4 In these partner countries, the gross value added (GVA) of the listed sectors was higher than the EU-28 average. 

https://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-423039_QID_-3C2D33D0_UID_-3F171EB0&layout=GEO,L,X,0;NACE_R2,B,Y,0;UNIT,L,Z,0;TIME,C,Z,1;NA_ITEM,L,Z,2;INDICATORS,C,Z,3;&zSelection=DS-423039NA_ITEM,B1G;DS-423039TIME,2018;DS-423039UNIT,CP_MEUR;DS-423039INDICATORS,OBS_FLAG;&rankName1=NA-ITEM_1_2_-1_2&rankName2=UNIT_1_2_-1_2&rankName3=INDICATORS_1_2_-1_2&rankName4=TIME_1_0_0_1&rankName5=GEO_1_2_0_0&rankName6=NACE-R2_1_2_0_1&rStp=&cStp=&rDCh=&cDCh=&rDM=true&cDM=true&footnes=false&empty=false&wai=false&time_mode=NONE&time_most_recent=false&lang=EN&cfo=%23%23%23%2C%23%23%23.%23%23%23
http://www.ukrstat.gov.ua/imf/arhiv/nr/nr_pdpb2017_2020_e.htm
http://www.ukrstat.gov.ua/imf/arhiv/nr/nr_pdpb2017_2020_e.htm
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Ukraine’s metallurgy process emissions are equivalent to more than half of total metal-

lurgy process emissions in the entire EU-28. 

Despite the decline in their GHG emissions since the 1990s, most partner countries have a higher carbon intensity of 

energy production (with Poland and Estonia in the lead), and electricity production. Alongside their fossil-heavy energy 

mixes, the relatively advanced age of coal-fired thermal power plants in partner countries may be contributing to in-

efficiencies in energy production and a higher carbon intensity. Ukraine’s large5 coal-fired power plants are, on average, 

20 years older than the average EU coal-fired power plant. 

The manufacturing industries of partner countries represent a substantial contribution to national emissions, and given 

the unavoidable nature of some process emissions, potential applications for CCU and CCS can be discerned. However, 

the bulk of emissions still come from an over-reliance on fossil fuels, combusted in older-than-average thermal power 

plants - and despite clean energy transition plans, the use of fossil fuels may continue for decades in some partner 

countries. The energy sector thus remains an opportune ground for the deployment of CCS in partner countries. 

At least 94 stationary sources in partner countries emitted more 

than 1 Mt CO2-eq6,7 in the most recent year of data (“large emitters”), 

a total of 267.5 Mt CO2-eq, or 36% of emissions from the “expanded 

EU ETS” (see Box 1). The single largest emitter in the EU ETS and the 

expanded EU ETS is the Bełchatów power plant in Poland (30 Mt CO2-

eq; due to shut by 2036). Poland also contributed the most of all part-

ner countries to the expanded EU ETS. Other notable coal-fired 

power plants include Burshtyn, Starobesheve, Kurakhov and Za-

porizhie in Ukraine; Kozienice, Opole and Turów in Poland, two units 

of the Oltenia Energy Complex in Romania; the Počerady power plant 

in the Czech Republic, the Mátrai thermal power plant in Hungary 

and the Šoštanj power station in Slovenia. All these plants are coal-

fired and are at least partially due for closure in the next decade. 

Most emitters in the expanded EU ETS (72%) were thermal power plants, but they were accompanied by eight cement 

plants, four oil refineries, three ammonia producers and nine steel producers. The largest non-energy emitters in the 

region were two steel plants: US Steel Košice in Slovakia and Liberty Galați in Romania. Poland has a notable share of 

large non-energy emitters (including six cement plants and two oil refineries). Several large industrial emitters are 

supplied by nearby coal-based power stations, also emitting more than 1 Mt CO2-eq in the most recent year 

of data. 

Overall, Poland and Ukraine contributed the most to the aggregate emissions of the 94 identified sources, 

but in the case of Ukraine this came from only 19 emitters, as opposed to 37 in Poland. Ukraine’s thermal 

power plants and steel factories make its decarbonisation one of the most challenging of all partner countries. 

Another large emitter is the Czech Republic, which may see its emissions decline over the next decades as it phases 

out coal; however, its steel production and oil refining sectors are still significant emitters. The Baltic States all have 

 
5 In this report, “large” refers to emitting more than 1 Mt CO2 in 2019 (Ukraine) or 2020 (other partner countries). 
6 CO2-eq refers is a unit used to standardize the impact of greenhouse gas emissions, representing the number of metric tons of 
CO2 emissions with the same global warming potential as one metric ton of any greenhouse gas. 
7 Mt means megatonne (one million tonnes). 

Box 1: the “expanded EU ETS” 

In the context of this report, “expanded EU 

ETS” means all emissions sources larger 

than 1 Mt CO2/year which are either subject 

to the EU ETS or which would be subject to 

the EU ETS but are located in Ukraine. The 1 

Mt limit was chosen to identify the largest 

emitters in partner countries and compare 

the presence and density of these emitters 

across countries. 
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relatively low emissions; Slovenia’s emissions are also low, but significantly contributed to by the lignite-fired Šoštanj 

power station. 

Poland and Ukraine’s thermal power plants and industry emitters make their decarboni-

sation the most challenging of all partner countries. 

4. Capturing CO2 emissions: a range 
of technologies 
CCS4CEE countries clearly have CO2 emission sources to which capture technologies would be applicable. In general, 

these capture technologies separate CO2 from a gas mixture, forming a high-purity CO2 stream. There are multiple CO2 

capture technologies with different levels of maturity, costs and energy requirements. The choice of capture technology 

for an individual emitter will depend on the design and process conditions of that site; for example, the best CO2 capture 

option in one cement plant might not be the best in another. 

Capture technologies can be classified into three main categories, depending on the stage of the process during which 

they are put to work. Their costs vary widely (ranging from $28 to $250/tCO2; even up to $1000/tCO2 for direct air 

capture technologies) and usually depend on the energy and resources required for the capture process. 

Post-combustion technologies capture CO2 from the flue gas stream produced by fuel combustion or by the chemical 

processes associated with treating carbon-containing raw materials (for example, limestone in cement production). Due 

to the low content of CO2 in flue gases (around 10%), its capture requires additional energy, increasing the operating 

costs of the manufacturing process. Post-combustion capture is currently the most common type of CO2 capture tech-

nology and can be achieved via different capture media and processes.8 It is applicable to sectors such as waste-to-

energy, conventional hydrogen production and industries that generate process CO2 emissions, such as cement plants. 

Importantly, existing industrial sites can be retrofitted to apply post-combustion CO2 capture, as opposed to other 

capture technologies which need to be part of the original plant design. 

As opposed to post-combustion capture, in pre-combustion carbon capture the CO2 is removed from the fuel prior to 

its combustion. The process can be carried out in a steam reformer by converting the fuel to hydrogen and CO2, which 

is then captured to create a CO2 rich stream and a hydrogen rich stream (which can also be further used as a fuel or 

feedstock). Pre-combustion capture can be beneficial for certain applications by avoiding the low concentration of CO2 

in flue gases (which leads to a higher energy demand of the process). 

 
8 Broadly, post-combustion capture technologies are absorption-based (the most mature post-combustion technology, where the 
CO2 is absorbed from the flue gas by amines, chilled ammonia or hot potassium carbonate and then released into a CO2-rich 
stream), adsorption-based (where the CO2 is absorbed by a solid – potentially more resource-efficient, but less developed, than 
absorption-based capture), membrane separation (potentially more resource-efficient, but less efficient at capturing CO2) and cal-
cium carbonate looping (relevant for cement production). For further details on these technologies, see Current state of CCS tech-
nologies and the EU policy framework”, written by Bellona Foundation as part of the CCS4CEE project (available on the CCS4CEE 
website). 

https://ccs4cee.eu/
https://ccs4cee.eu/
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Finally, oxyfuel combustion involves using near-pure oxygen for combustion, resulting in a high concentration (60-75%) 

of CO2 in the resulting flue gas. It demands less energy for capture, but more energy is required to produce oxygen 

from air. Oxyfuel combustion has past and planned applications for cement, coal-fired power and hydrogen production.  

Although they were not directly addressed in this project, it is worth highlighting several other key carbon capture 

technologies and applications. In Direct Air Capture (DAC), CO2 is captured directly from the air – a process which is 

more energy-intensive and costlier than capture from a flue gas, given the concentration of CO2 in ambient air of less 

than 0.1%. CO2 capture can also be applied to conventional hydrogen production processes, resulting in the production 

of so-called “blue hydrogen”. In bioenergy with CCS (BECCS), CO2 is captured from the combustion of biomass, resulting 

in potential negative CO2 emissions.  

5. From source to sink: transporting 
CO2 in CEE countries 
Once captured and conditioned, CO2 is ready to be transported. It can be transported in various phases (solid, gaseous, 

liquid and dense) and through multiple modes (pipeline, ship, train, truck or barge), depending on the CO2 volume, the 

location of the destination site, the topography of the terrain and the distance of transport.  At the end of the transport 

chain, CO2 can either be stored (CCS) or utilized (CCU). In some cases, CCS projects may combine multiple modes of 

transport (“multimodal transport”). CO2 transportation technologies are mature, well-established and have a good 

safety record, thanks to the history of transporting CO2 for use in the oil and gas industry (see Section 7). 

Currently, the largest proportion of CO2 globally is transported by pipelines, which has the advantage of being able to 

move larger volumes of CO2, thus favouring large emitters and industrial clusters. This advantage comes at the cost of 

low flexibility of transport routes, and a requirement to secure these large volumes to keep the operational costs low. 

In Europe, CO2 pipelines are in operation in Norway (including offshore pipelines), the Netherlands and Croatia. Im-

portantly, in some cases existing natural gas pipeline infrastructure could potentially be reused for CO2 transport over 

shorter distances, estimated to cost 1-10% of the construction costs of a new CO2 pipeline. However, reuse is limited by 

technical and logistical factors, including a requirement to transport CO2 in its less-dense gaseous state, reducing 

transport volumes and requiring pipelines to be built with a larger diameter. Generally, pipelines with larger capacities 

are more cost-effective. 

Truck, rail and ship transport of CO2 are limited to small-scale transport of CO2 for commercial utilization in the food 

and drink industry, but could be scaled up and compete with or complement CO2 pipeline networks. Transportation by 

truck is the main mode (solid or gaseous CO2), and other forms of road transport include dedicated road tankers (liquid 

CO2) or smaller vehicles (solid or gaseous CO2). However, rail transportation is more economical (albeit less flexible) 

and can transport larger volumes of CO2 than road transportation, thereby supporting small-scale CCU or CCS projects 

(integrally, provided that the capture and utilization/storage units are accessible by rail, or partially as part of multi-

modal transport9). Transportation by barge is not yet commercially used but could be applied for inland water transport 

of CO2. 

 
9 The planned Longship project connects a cement and a waste-to-energy plant in Norway via a road, ship and pipeline-based 
transport route. 
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As far as offshore storage and intermediate connections within transborder CO2 transport routes are concerned, ships 

can offer more flexibility than pipelines. Ship transport represents a small fraction of CO2 transport today but has been 

used for several decades primarily for small-scale CO2 utilization in the food and drink and horticulture industries. Larger 

purpose-built ships are now being designed for large-scale CCS projects in Norway. Transport by ship is more flexible 

than offshore pipeline transport and can better adapt to scaling up CO2 volumes.10 

The costs of CO2 transport vary between the modes used and are generally driven by the distance of transport and the 

volume of CO2 being transported, as well as cargo capacity and the cost of fuel (for road, rail and ship transportation). 

To evaluate how partner countries may implement CO2 capture and transportation for CCU/CCS, the geographical 

distribution of large emitters in the expanded EU ETS should be noted (Figure 1). Many of Ukraine’s coal-fired power 

stations and steel plants are in eastern Ukraine, some on the Sea of Azov or on the Dnieper River, potentially favouring 

ship or barge transport of CO2. Ship transport may also be applicable to coastal emitters, such as Gdansk in northern 

Poland or Plomin in Croatia. Other partner countries, where emission sources are relatively spread out, may benefit 

from existing pipeline and road/rail transportation networks – particularly transnational routes serving clusters of 

emitters situated close to state borders. In Romania, multi-modal transportation of CO2 could offer significant oppor-

tunities, given the ample presence of the Danube River and the existence of both riverine and marine ports. Extensive 

transportation of CO2, particularly offshore, will be required in the Baltic States and Slovenia, given that these coun-

tries have slim prospects for storing CO2 (see Section 9.1). However, in all partner countries, the absence of CO2 trans-

portation infrastructure is notable, and represents a significant barrier.  

Partner countries form a mosaic of large emission sources in key industries relevant to CCU/CCS. Many of these indus-

tries are also important contributors to partner countries’ economies (see Section 3), indicating a potential appetite for 

maintaining their output while reducing their emissions, as per countries’ decarbonization plans. Some major CO2 

emitters may potentially be integrated into transborder CCU/CCS clusters: on the Czech-Polish border, or in the Baltic 

States (for example, Schwenk’s cement plant11 in western Latvia and Lithuania’s Orlen refinery, close to the Latvian 

border). Within these transborder clusters, as well as national clusters or single projects, CO2 could be captured from 

energy or industrial emitters and transported - however, its fate depends on the CO2 storage and/or utilization poten-

tial in partner countries. 

 

 
10 CO2 transportation media are further detailed in the “Current state of CCS technologies and the EU policy framework”, written by 
Bellona Foundation as part of the CCS4CEE project (available on the CCS4CEE website). 
11 Not shown in the above figure, as its emissions were less than 1 Mt CO2-eq in 2020. 

https://ccs4cee.eu/
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Figure 1. Emission sources over 1 Mt CO2-eq in partner countries. Note that available data for Ukraine only covered coal-fired power 
plants, and further research should be undertaken to determine the location and magnitude of point-source emitters such as ferrous 

metallurgy plants. 
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6. End of the road: CO2 storage in 
CEE countries 
The final stage in the CCS value chain, and an ultimate way to isolate captured CO2 from the atmosphere, is storage. To 

be stored, CO2 is injected into deep, porous and permeable geological formations, mostly of sedimentary origin, or 

mineralized as a solid in shallower formations (mineral carbonation). Several types of sedimentary formations are suit-

able for CO2 injection: deep saline aquifers (at depths of more than 800 m), depleted hydrocarbon reservoirs (i.e. 

deposits of oil and gas which have been mostly exhausted) and unmineable coal seams. Mineral carbonation generally 

occurs in igneous rocks which react with CO2 to form a stable solid. It is less well-understood than CO2 injection. 

Most of the experience in injecting CO2 into deep geological formations of any kind has been motivated by interest in 

CO2-EOR (Enhanced Oil Recovery using CO2) and to a lesser extent CO2-EGR (Enhanced Gas Recovery using CO2), pro-

cesses which can increase the extraction of oil and gas, respectively, from reservoirs which are nearing depletion. How-

ever, storage projects motivated by climate mitigation are also in place and are gaining more ground, including storing 

CO2 captured directly from air. 

The existence of potential storage sites in partner countries depends on the regional geological features on which their 

territories are superimposed. A 2013 report from the CGS Europe project12 highlighted significant sedimentary basins 

spanning partner countries, including major hydrocarbon fields in Romania and Hungary. Coal seams offer low overall 

potential for CO2 storage, perhaps save for the Upper Silesian Coal Basin in southern Poland. 

Overall, the highest CO2 storage potential of partner countries (and possibly in Europe) may be in the Donbass region 

of north-eastern Ukraine (45.7-428 Gt)13. Significant research is required to refine the estimates of storage potential in 

this region and in other areas of Ukraine (including the hydrocarbon fields in western Ukraine). Romania has the second-

highest geological storage potential (22.6 Gt) and Poland the third (15.5 Gt) (Figure 2). In general, deep saline aquifers 

have much more CO2 storage potential than hydrocarbon deposits, but the latter tend to be better studied. Some re-

gions in partner countries may show potential for mineral carbonation (the Donbass region in Ukraine, and the southern 

territory of Lithuania). 

The Donbass region in north-eastern Ukraine may have by far the largest potential in 

Europe for CO2 storage, estimated at 45.7 - 428 Gt. 

Given that partner countries’ territories are superimposed onto geological formations which span huge areas, transbor-

der storage projects are a possibility. One of these projects has already been explored – the ENOS project14  studied the 

potential of a storage site situated in the Vienna Basin, at the intersection of the Czech, Austrian and Slovak borders. 

The coal fields in Poland’s Upper Silesian Basin (close to the Czech border) could store CO2 emissions from industrial 

plants in the Moravskoslezský region, such as Třinec Iron and Steel Works, in the Czech Republic. Initial studies have 

 
12 "Pan-European coordination action on CO2 Geological Storage", funded under the 7th Framework Programme of the European 
Community for research, technological development and demonstration activities.  
13 Gt means giga-tonnes (one thousand million tonnes). 
14 Enabling Onshore CO2 Storage in Europe. 

http://www.enos-project.eu/
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been conducted on a transborder CO2 pipeline connecting Czech industrial emitters with saline aquifers in central Po-

land.15 Further opportune areas for transborder storage could occur in northern Croatia/northern Slovenia/south-

western Hungary, eastern Hungary/western Romania, northern Slovakia and southern Poland and the Baltic Sea. 

 

Figure 2. Geological CO2 storage potential (Mt) in partner countries (for Ukraine, lower bound estimates for the Donbass region are 
shown). Source: CCS4CEE country reports and Nedopekin et al, 2019. 

Many stakeholders engaged in the CCS4CEE project highlighted the risks of CO2 leakage from underground storage 

sites. This is echoed by the public perception of CCS – despite an overall lack of knowledge of CCS technologies, public 

concern tends to manifest predominantly around the establishment of these storage sites near residential areas. How-

ever, the environmental risks related to site leakage (onshore and offshore) have been extensively studied in controlled 

field leak experiments and calibrated models. The key to successfully storing CO2 is to map, model and evaluate the 

specific storage site in terms of its ability to contain the required volumes of injected CO2 in a stable state over centuries 

and millennia. In a well-regulated environment, the risks of CO2 leakage from storage sites are very small and manage-

able (as attested by storage projects in Norway), making CO2 storage a safe climate change mitigation option overall. 

 
15 CO2-Europipe, 2011. Towards a transport infrastructure for large-scale CCS in Europe. CEZ CO2 transport test 
case.  

http://www.co2europipe.eu/Publications/D4.4.3%20-%20CEZ%20CO2%20transport%20test%20case.pdf
http://www.co2europipe.eu/Publications/D4.4.3%20-%20CEZ%20CO2%20transport%20test%20case.pdf
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7. A fork in the road: CO2 utilization 
in CEE countries 
CO2 utilisation offers a technological alternative to CO2 storage. Historically, CO2 has been used directly (for example, in 

enhanced hydrocarbon recovery and the food and drink sector). Enhanced hydrocarbon recovery - CO2-EOR or CO2-

EGR - has in particular been extensively applied in the United States and used in some European countries, including 

Romania, Croatia, and Hungary. 

In more novel utilization methods, captured CO2 can also be converted to value-added products in the chemical sector. 

In recent years, most of the research and development efforts have focused on the use of CO2 for synthetic fuels, a 

type of energy carrier which is a central research focus including in partner countries such as Croatia and the Baltic 

States. However, the production of synthetic fuels is an energy-intensive process which can exhibit significant efficiency 

losses. 

Partner countries may show potential for CO2 utilization. Romania, Hungary and Croatia have already made significant 

strides in enhanced oil recovery (CO2-EOR), and Ukraine’s oil and gas extraction industry may also prove promising for 

applying CO2-EOR and CO2-EGR.16 Using CO2 as a feedstock for the chemicals industry may also show promise in partner 

countries such as Lithuania and Hungary. Indeed, chemical producers in Romania have already been using CO2 as a 

feedstock for a number of years, and the production of chemicals using captured CO2 could lead to the formation of 

clusters (for example, chemicals producer ChimComplex in the Oltenia industrial region, where several large power 

emitters are located). Finally, countries with interest and potential in geothermal energy, such as Croatia and Slovakia, 

may benefit from the use of CO2 as a working fluid in enhanced geothermal systems. However, in some countries geo-

thermal energy may actually compete with CO2 storage. 

Despite its promising applications in CCS4CEE countries (coupled with approval from stakeholders – see Section 10.1), 

the overall contribution of different types of CCU to emissions reduction is still being assessed. Along with the energy 

used, the extent to which a CCU product supports climate change mitigation depends on whether and when the cap-

tured CO2 is released into the atmosphere. A CCU product can only mitigate climate change when it can keep CO2 away 

from the atmosphere for centuries – however, the time of storage varies between CCU products, from a few months 

for a synthetic fuel to a few centuries for sequestration in concrete. It is vital to recognise these differences in storage 

times, as they will cause significant differences in the effect of CCU products – some can contribute to climate mitiga-

tion, while others may increase emissions and exacerbate the very issue that they aim to fix. 

8. History of CCU and CCS in the 
CEE region 
Demonstration and commercial projects for CCU and CCS are less prevalent in partner countries than in western and 

northern Europe. Only Poland and Romania had serious attempts at CCS demonstrator projects, and only Poland has 

 
16 There is still controversy around whether EOR is considered as CO2 utilization or as storage. 
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one ongoing pilot CCU project at the time of writing this report. Abandonment of CCS demonstrator projects generally 

occurred because of lack of financing and government support, as well as social acceptance issues. CCU projects, es-

pecially enhanced hydrocarbon recovery, are more common than “classical” CCS projects: chemical producers have 

implemented CCU, some for a long time, and CO2-EOR/-EGR is nothing new to countries like Croatia, Hungary and Ro-

mania. Potential CO2 utilization projects are also planned in Baltic countries, where storage potential is limited.. Aside 

from these projects, no large-scale demonstrator or commercial projects have been undertaken in partner countries. 

Recently, however, cement producer HeidelbergCement has committed to the establishment of two CO2 capture plants 

in the Czech Republic and Poland. Overall, Poland appears to have had the most practical experience with CCS and 

CCU projects of all partner countries. 

On the other hand, partner countries have been active in CCS research, being regularly involved in international pro-

jects such as EU GeoCapacity and CGS Europe. Poland and the Czech Republic occupy leading positions in CCS research, 

and Romania also shows significant research efforts. Most research has been on CO2 storage; however, in most partner 

countries more detailed and practical geological research is required to characterise storage potential, as well as up-

date the original research conducted during the heyday of oil exploration in Soviet times. Experimental capture re-

search is relatively scarce in partner countries, but is being conducted in countries such as Romania, Estonia and Latvia. 

Some partner countries have also been involved in international research on CO2 transport, such as the CO2-Europipe 

project (Poland and the Czech Republic). 

In most international projects, CEE countries have tended to be part of large international consortia and have not always 

had significant contributions. In many cases, the research cooperation between partner countries has been a result of 

the EU or European coverage of international projects, rather than a specific focus on joint research work in the CEE 

region. However, the overall impact of these research projects for building regional cooperation potential is signifi-

cant. For example, the CGS Europe, ENOS and EU GeoCapacity projects established cooperation between geological 

institutes from the region; they created a durable research network on CO2 storage, assessed a potential transborder 

CO2 storage site and studied a potential regional CO2 pipeline network in CEE, respectively. It is apparent that eventual 

CCS projects would be well-grounded in national know-how as well as willingness to cooperate internationally on re-

search and experimentation.17 

9. Legislation, regulation and policy 
in the EU and the CEE region 
CCS has been on the EU policy stage since 2006. It gained significant traction as a climate solution in EU countries (not 

least due to its compatibility with coal-based power plants. In 2009, the EU’s so-called “CCS Directive” (the Directive 

on geological CO2 storage) was adopted. It primarily regulates CO2 storage, although it also removed some of the legal 

barriers associated with CO2 capture and transport in other EU and international legislation. Despite this progress, as 

well as available funding programmes and market signals sent by the newly set-up EU ETS, none of the EU’s planned 

CCS projects materialised. 

The waning enthusiasm for CCS seemed to shift following the EU’s commitment to climate neutrality in 2020. This 

offered an opportunity for a “CCS reset”, with CCS listed as one of the seven pathways to a net-zero economy in the 

 
17 For further details on CCS research in partner countries, see “Regional cooperation for CCS/CCU deployment”, a report written by 
WiseEuropa as part of WP3 in the CCS4CEE project. 
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EU’s 2050 climate strategy. The Commission’s latest landmark proposal, the Fit-for-55 package, aims to operationalize 

the EU’s decarbonization targets and may provide a new impetus for CCS deployment. 

9.1. CCS legislation in the EU and CEE countries 

Notwithstanding the recent activity in the policy and financing spheres for CCS, the EU CCS Directive remains the most 

important regulatory element for CCS today. This Directive regulates the safe geological storage of CO2, prescribing 

frameworks for storage site selection and permitting, as well as operational, closure and post-closure requirements, 

including the long-term transfer of responsibility from the operator to the regulatory authority. The Directive focuses 

primarily on CO2 storage, and amends other legislation to enable it, such as excluding CO2 from the Waste Framework 

Directive. Interpretations diverge on the Directive’s present inclusion of CO2-EOR. 

Other EU regulations affect the deployment of CCS in EU member states. Some examples are the EU Emission Trading 

Scheme (ETS) Directive, which classifies CCS as both an emitting activity and an emission reduction technology; the 

Environmental Impact Assessment (EIA) Directive, which regulates the submission of environmental impact assess-

ments by potential CCS projects; the Industrial Emissions Directive, which stipulates that certain new and large thermal 

power plants must be “CCS ready”. The ETS Directive is being revised as part of the “Fit for 55” package, which may 

result in an even stronger price signal to incentivise carbon capture projects. 

Although CCS is supported, to some extent, by EU regulatory frameworks, little regulation on CCU exists (although it 

may appear in the revised EU ETS Directive). On the other hand, legislative support for CCU/CCS in CCS4CEE countries 

is scarcer than in other European countries such as the Netherlands and Scandinavian countries. The Global CCS Insti-

tute indicates a relatively low suitability of regulatory and legal frameworks for CCS deployment in partner countries.18 

In partner countries, most legislation relevant to CCU/CCS is contained in the transposition of the EU CCS Directive (aside 

from Ukraine). All partner countries aside from Ukraine have identified and named competent authorities for CO2 stor-

age. Currently, geological CO2 storage is prohibited in Latvia, Lithuania and Slovenia, while Ukrainian legislation makes 

no provisions for it (Figure 3). Geological CO2 storage is permitted with restrictions in the Czech Republic, Estonia, and 

Poland, with the latter due to ease its restrictions from 2024. All other partner countries permit geological CO2 storage 

on their territories (Figure 3); however, this does not mean that storage is fully incentivised – in Slovakia, CO2 storage 

has the lowest priority as a potential use for the country’s subsurface and is excluded from environmentally protected 

areas, which cover a significant part of the country. 

Latvia, Lithuania and Slovenia outright prohibit all geological CO2 storage in their territo-

ries, while Ukraine makes no provisions for it. 

 
18 GCCSI, 2021. CCS Readiness Index. 

https://co2re.co/ccsreadiness
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Figure 3. Restrictions on geological CO2 storage in partner countries. Source: EPG via CCS4CEE country reports. Note that Ukraine 
does not explicitly permit CO2 storage on its territory, rather than banning it outright. 

Other national legislations on mining, resources use, energy and environment may affect CCS deployment. In Poland, 

it is national environmental legislation which restricts onshore storage, while in the Czech Republic the law on use of 

mineral resources excludes CO2-EOR from the scope of CCS. CO2 taxes may also influence appetite for CCS deployment 

in industries not covered by the EU ETS (although CO2 taxes in most partner countries are either absent or very low19). 

CCS is a complex issue with a long value chain, and even just the storage aspect (the most defined in national legislations) 

encompasses a range of regulations and competencies. In some cases, storage regulations are confusing or even con-

flicting; in the Baltic States, some legislative acts appear to allow CO2 storage, while others prohibit it. 

In the Baltic States, some legislative acts appear to allow CO2 storage, while others pro-

hibit it. This creates some confusion within the regulatory framework for CCS in these 

countries. 

 
19 Ukrainian carbon tax (€0.31/tCO2, one of the lowest in Europe) and upcoming domestic ETS; Slovenian decree on environmental 
tax on carbon dioxide emissions (€17.3/tCO2); Polish carbon tax (1990) (€0.07/tCO2). 
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The prohibition or limiting (implicit or explicit) of CO2 storage, as well as the complete absence of the transposition of 

the EU CCS Directive in Ukraine, are the most significant regulatory barriers to CCS in partner countries. Other major 

regulatory hurdles span a range of areas (a selection is shown in Table 2). The most favourable regulatory environ-

ments for CCS appear to be in Croatia, Hungary, Romania and Poland – although these countries also have a number 

of regulatory barriers to CCS deployment. 

Country Barriers 

All partner countries Absence of a coherent regulatory framework for carbon capture and CCU 

(aside from the transposed provisions of the CCS Directive and adherence 

to the ETS Directive) 

All partner countries Lack of coherence with other relevant legislation 

All partner countries Low activity of competent authorities 

All partner countries Lack of regulation on CO2 capture and utilization 

All partner countries aside 

from Czech Republic 

Lack of clarity on inclusion or exclusion of EOR and EGR from national and 

EU CCS legislation (Czech Republic explicitly does not consider EOR and 

EGR to be CCS activities). 

All partner countries aside 

from Poland and Slovenia 

Absence of a regulatory framework for CO2 transportation20 

Most partner countries Lack of provisions for offshore CO2 storage 

Hungary, Latvia, Slovakia and 

potentially other partner 

countries 

Competition with other potential uses for geological formations 

Table 2. Summary of regulatory environments relevant to CO2 storage in partner countries. 

9.2. CCS policy in the EU and CEE countries 

Whether or not CCU or CCS is included in countries’ long-term plans and strategies is an indicator of potential future 

favourability to its deployment. Overall, CCS has had a firm place in the EU climate policy framework as a decarboni-

sation technology since 2009, despite the failure of the early projects. Indeed, the EU’s net-zero ambition provided a 

new rationale for CCS, increasingly directed towards industrial decarbonisation, hydrogen production and achieving 

negative emissions. Targeted funding and support mechanisms are available at EU level to enable the large-scale de-

velopment of CCS projects, as well as the facilitation of national spending on CCS through State Aid exemptions. 

However, policy support for CCU/CCS in partner countries is even lower than regulatory support.21 Although most part-

ner countries mention CCS in their long-term energy and climate strategies, many caution that it is an immature and 

expensive technology and may be suitable only in the medium or long term, or as a transition solution. Interestingly, 

even partner countries with bans on CO2 storage show some policy support for CCU/CCS, with Lithuania allocating 

Innovation Fund financing to CO2 storage projects. Ukraine also mentions CCS in its National Strategy of Low-Carbon 

Development. 

 
20 All EU partner countries have transposed the EU CCS Directive, including its provisions on transportation (requirements for the 
composition of the CO2 stream and for allowing third-party access to the transport network). Only Poland and Slovenia appear to 
have gone further in detailing provisions for CO2 transport on their territories. 
21 GCCSI, 2021. CCS Readiness Index. 

https://co2re.co/ccsreadiness
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10. Perceptions of CCU and CCS in 
the CEE region 
In WP3 of the CCS4CEE project, 176 stakeholders in the 11 partner countries were engaged. Most stakeholders who 

engaged with the project were industrial representatives, namely from the oil and gas, cement, energy production, 

steel and chemicals sectors. Of the large emitters in partner countries, 13 engaged with the project. Authorities such 

as ministries and regulatory agencies also engaged, but to a lesser extent in many countries than industrial stakehold-

ers. Stakeholders from the academic environment were well-represented, but NGOs and civic organisations were much 

less engaged. 

10.1. Stakeholders’ perceptions of CCU and CCS in CEE countries 

The confidence of stakeholders in CCS and CCU deployment varies between partner countries. Most engaged stake-

holders could be classified as “proactive” (actively supporting the deployment of CCS) in Croatia, the Czech Republic, 

Hungary, Poland and Ukraine (Figure 4). Of course, this may be partly due to an interest bias – stakeholders engaging 

in the CCS4CEE project may be more involved in CCS activities. However, sceptical voices (stakeholders opposing the 

deployment of CCS) were also noted in Croatia, Estonia, Romania, Lithuania, Slovakia and Slovenia. In Latvia, Slovakia 

and Slovenia, most engaged stakeholders were neutral (neither supporting nor opposing CCU/CCS). 

 

Figure 4. Share of proactive stakeholders, as assessed in CCS4CEE, in partner countries. Source: EPG via CCS4CEE country reports. 
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There was consensus among stakeholders on the benefits of 

CCS and CCU technologies, with the rising prices of emis-

sions allowances being a frequently quoted driver. However, 

many stakeholders are still cautious about deploying these 

technologies, citing high costs, unclear government support, 

lack of financing, challenging administrative procedures and 

energy or efficiency penalties for installations retrofitted 

with CO2 capture. Many stakeholders looked to the EU for 

more clarity on the direction of CCS and to deliver incentives 

for deployment. Authorities generally adopted a neutral po-

sition towards technologies, further reinforcing the relative 

lack of clarity on government support for CCU and CCS – with 

notable exceptions in Poland and Croatia (and perhaps 

Ukraine in the future), where the government has put for-

ward explicit support for CCS.  One important aspect to note 

was the tendency to favour CCU over CCS by many stake-

holders (see Box 2), highlighting a potential inertia towards 

storage. CO2-EOR was also a point of interest for oil and gas 

companies in several partner countries. 

Financial, regulatory and institutional barriers were among the most highlighted by stakeholders, with low economic 

feasibility, poor inclusion in regulatory frameworks and lack of government and industry involvement emerging the 

most strongly (Table 3). Understandably, the lack of inclusion in regulatory frameworks was the most-cited barrier in 

Latvia, Lithuania and Ukraine, while low economic feasibility and high capital costs were noted as important barriers 

in the Czech Republic and Slovakia. The lack of financing was also noted as a very important barrier in Poland and Slo-

venia, and stakeholders in Estonia found it difficult to manage the costs of finding alternative uses for CO2. In Romania, 

disappointment in the wake of the “on-paper” transposition of the EU CCS Directive and waning government support 

in the subsequent decade has led to institutional inertia being quoted as the most frequent barrier, alongside the lack 

of involvement from industry. Virtually all stakeholders agreed that social acceptance of CCU and CCS technologies is 

also plagued by extremely limited knowledge of the technologies. 

Country Barrier most referred-to by stakeholders 

Czech Republic Financial: high CAPEX investments 

Croatia Financial: high CAPEX investments 

Estonia  Financial: the cost of finding an alternative use to CO2 

Hungary Financial: high investment and operating costs for CCU than for CCS 

Latvia Regulatory: CO2 storage is not included in the regulatory framework  

Lithuania Regulatory: CO2 storage is not included in the regulatory framework  

Poland Financial: insufficient financing opportunities for CC(U)S technologies 

Romania Institutional: lack of governmental involvement and industry inertia  

Slovakia Financial: CC(U)S projects are not economically feasible  

Slovenia Financial: lack of governmental funding for initial CO2 capture projects 

Ukraine Regulatory: absent regulatory framework 

Table 3. Main barriers identified by stakeholders in partner countries. 

In terms of recommendations for deployment (Table 4), the importance of regional and inter-sectoral cooperation for 

CCS was highlighted by virtually all stakeholders. In many partner countries, the development of financing 

Box 2: CCU OVER CCS 

Many stakeholders appeared to favour CCU over 

CCS. Several actors from Romania, Slovakia, Latvia, 

Poland argued that CCS implementation is difficult 

due to CO2 leakage issues and the requirement for 

complex storage infrastructure. Furthermore, 

stakeholders argued that CCS policy still needs to 

be developed and refined before being imple-

mented in European countries. Interestingly, sev-

eral industrial and academic stakeholders in Roma-

nia and Slovakia vocally highlighted the “laissez-

faire” mentality around CO2 storage (leaving it to 

become a problem for future generations) as a 

main concern for CCS, directing more of their ap-

proval towards CCU. 
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opportunities and frameworks was the most-cited recommendation. Stakeholders in Ukraine, Slovakia and Hungary 

were most the pressing on regulatory recommendations, focusing on removing administrative barriers and harmoniz-

ing legislation (and in the case of Ukraine, developing a regulatory framework in the first place). Most stakeholders also 

highlighted the importance of increasing public knowledge on CCS, which must also include institutional actors, partic-

ularly local authorities, who may prove supportive of the project but must be informed and involved from the outset of 

any potential CCS projects. Some stakeholders offered interesting recommendations: “simulating” an approval process 

for CO2 storage to identify administrative bottlenecks (Romania), establishing a working group of large emitters (Latvia) 

and granting government support for specific CO2 capture and purification technologies (Estonia). 

Country Recommendation most referred-to by stakeholders 

Czech Republic Financial: develop national and international financing frameworks as to support 

CCS deployment. 

Croatia Financial: CC(U) projects should be recognized as of strategic relevance for the or-

der to increase the funding rate from national and European level. 

Estonia  Financial: incentivize, through financial frameworks, pilot projects conducted by 

companies. 

Hungary Regulatory: remove administrative barriers in order to facilitate general licensing 

process, infrastructure development. 

Latvia Financial: make available national subsidies, grants, EU funding for pilot projects 

development. 

Lithuania Financial: provide grants for pilot projects as to incentivize companies to continue 

CC(U)S deployment. 

Poland Financial: create new financing opportunities (loans, guarantees, tax exemptions), 

plus a common standard for CO2 emissions accounting. 

Romania Financial: set up national financing framework to access EU structural innovation 

funding. 

Slovakia Regulatory: establish the implementing decree for CO2 storage. 

Slovenia Financial: co-financing projects through governmental subsidies for initial projects. 

Ukraine Regulatory: develop regulatory framework (the national government should focus 

on the potential use of the existing infrastructure). 

Table 4. Recommendations most frequently referred to by stakeholders in partner countries. 
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10.2. Public, institutional and media positioning 

The understanding of CCS technologies in partner countries remains overwhelmingly limited, even a decade on from 

the Eurobarometer survey on attitudes to CO2 storage, which showed poor understanding of CCS in Poland, Romania 

and the Czech Republic. Furthermore, attitudes towards climate change, a key narrative within which CCU and CCS are 

nested, are less urgent in partner countries than observed in western EU countries. This potentially indicates that part-

ner countries and the EU envisage different pathways to climate 

neutrality. This is reinforced by a relatively positive attitude to-

wards fossil fuels of respondents in partner countries in the 

2021 Eurobarometer survey on attitudes towards climate 

change.22 

Despite overall low public knowledge of CCS, opposing public 

attitudes can derail CCS projects. The most prominent example 

is from Poland’s attempt to establish the Bełchatów CCS demon-

strator, where a vocal minority from local communities played 

a significant role in the project being eventually abandoned. 

Where public narratives on CCU or CCS are absent, parallels can 

be drawn with other activities which signal caution in assuming 

that the public will approve of CCS projects (Box 3). In Slovenia, 

and likely in many other partner countries, mistrust of govern-

ment and industry actors will also play a role in public ac-

ceptance of CCS. 

In addition to low public knowledge, the positioning of institu-

tions on CCU and CCS is, at best, vague. Some industrial actors 

have declared interest in these technologies, but clear state-

ments from national governments are mostly absent. In some 

cases, the positions of national authorities are negative and 

conflicting: in Lithuania, the explicit position of the Parliament 

against CO2 storage is at odds with the Ministry of Energy, which 

was exploring a CCS project. 

The need for addressing social acceptance of CCU and CCS in 

partner countries is threefold: a robust position from leading 

and trustworthy institutions, concerted public dialogue and ed-

ucation on climate change and CCU/CCS, and relevant, factual 

media coverage. Given the socio-economic status of partner 

countries, where day-to-day struggles are plentiful for a large 

part of the population, transparency issues are common and the 

position of the media is often political, the social acceptance as-

pects of CCU and CCS may in fact be one of the underestimated 

challenges of deploying these technologies. 

 
22 Eurobarometer, 2021. Climate Change. 

Box 3. Public acceptance of “CCS-
like” interventions 

Where the notion of CCS is not well-known to the 

public, parallels regarding the social acceptance 

of interventions similar to CCS can be considered. 

Czech Republic: Proposed lithium mining in the 

Cínovec village; proposed storage of nuclear 

waste; the Turów coal-fired power plant in Poland 

(close to the Czech border). 

Romania: Chevron’s proposed fracking project at 

Pungești (ultimately withdrawn due to public op-

position); the Roșia Montană gold mining project. 

Latvia: the Skulte LNG terminal and the Dobele 

wind farm; 

Hungary: expansion of the Paks II nuclear power 

plant; 

Slovakia: nuclear waste storage; waste dumps; 

planned LNG terminal in Bratislava and oil pipe-

line to Austria; gold mining using cyanide in Krem-

nice; 

Slovenia: mistrust in proposed energy and climate 

policies due to past experience with the Šoštanj 

thermal power plant; wind farms in eastern Slove-

nia; planned construction of new nuclear power; 

mistrust in industrial companies. 

https://europa.eu/eurobarometer/surveys/detail/2273
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11. Potential for regional coopera-
tion on CCU/CCS 
In the CCS4CEE project, virtually all engaged stakeholders highlighted the importance of regional and intersectoral 

cooperation for advancing CCS or CCU projects in the region. Although the CCS4CEE countries face similar barriers and 

risks, there are key differences between them in terms of their CO2 storage potential, the suitability of their regulatory 

environments and the appetite of their various industries for engaging with CCU or CCS. These differences can manifest 

both at the national and sub-regional (e.g. Baltic States) levels. The potential for regional cooperation on CCU and CCS 

can be anchored in these commonalities but must consider the particularities of partner countries. 

To this date, no regional cooperation on CCU/CCS pilot or demonstrator projects has been realized between CCS4CEE 

countries. No international agreements exist on CCS between partner countries either, although future ones may draw 

on existing intergovernmental agreements, for example on offshore wind energy. However, there are examples of 

transborder cooperation in the field of CCS research, such as the ENOS research project which resulted in the identifi-

cation of a potential transborder CO2 storage site. Institutions from some CCS4CEE countries have also worked together 

as part of consortia for international CCS projects and are part of European or international CCS networks. 

Future regional cooperation on CCU or CCS could take place within several frameworks. The Projects of Common Inter-

est (PCI) framework may support cross-border CO2 networks in the CEE region. Important Projects of Common European 

Interest (IPCEI), dedicated to disruptive research and innovation projects with significant economic and competitiveness 

benefits to the EU, could also support future CCS projects. Regional coordination forums, such as the Three Seas Initi-

ative and the Baltic Sea Region Energy Cooperation can also promote and intensify cooperative CCS/CCU activities in 

the CEE region. 

However, regional cooperation CCS/CCU may be hindered by several barriers and risks resulting from bottlenecks in 

individual countries.23 These include legal constraints (restriction on CO2 transport or storage, or overall low interest in 

CCS in some countries), a focus on national activities (activities carried out by countries are mainly focused on adjust-

ments to internal conditions and capabilities rather than cross-border cooperation), limited cross-border infrastructure 

(a new pipeline system is costly and requires detailed planning and geological mapping of different countries' territories) 

and low public acceptance (sceptical attitudes towards storage may be a bottleneck to any complex regional project). 

12. Conclusion 
CCU and CCS are complex processes involving a diverse set of technologies. They are particularly applicable to industrial 

sectors with hard-to-abate emissions, such as the cement and metal production industries. Economically speaking, 

CCS4CEE countries align well with these foci of CCU and CCS: many rely on their manufacturing sectors, while their 

energy production depends heavily on fossil fuels. This reliance on fossil fuels, coupled with sometimes distant or 

uncertain deadlines for emissions reduction targets, means that CCS/CCU for the energy sector cannot be ruled out in 

the CEE region. Various transportation methods, including offshore transport, may be available to move CO2 from these 

 
23 Regional cooperation for CCS/CCU deployment”, a report written by WiseEuropa as part of WP3 in the CCS4CEE project. 
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emitters to storage sites in partner countries or within the CEE region; however, CO2 transportation infrastructure is 

mostly absent. 

The Donbass region in eastern Ukraine is a potential vast source for geological storage of CO2, followed by Romania 

and Poland. On the other hand, the Baltic States have very low storage potential. Most storage potential is in deep 

saline aquifers, but these have been poorly assessed compared to hydrocarbon fields and require more research and 

geological surveying to enable eventual projects. CCU may also show potential in partner countries, given the im-

portance of the oil and gas and chemicals sectors and existing industry experience. However, the contribution of dif-

ferent types of CCU to emissions reduction is still unclear, as are the opportunities for regional CO2 utilization clusters. 

Most CCS4CEE countries also have a history of research (and occasionally testing) of CCS. Future CCS projects would be 

supported by an existing ecosystem of know-how and experience with international cooperation – with Poland and 

the Czech Republic standing out. Private sector experience with enhanced hydrocarbon recovery and CCU could also 

accompany the existing history of academic research. 

However, none of the above-mentioned conditions are sufficient to drive CCU/CCS deployment without regulatory and 

policy. CCS has been recognized at EU level as a key decarbonization pathway and is overseen by the EU CCS Directive 

as well as several other important legislative acts. However, the regulatory environments of partner countries are 

relatively underdeveloped and many fail to provide certainty for CCU/CCS, particularly on storage and transportation. 

Any regional cooperation in the short term would thus rely on using countries with favourable regulations for CO2 

storage as storage “hubs” for emissions from countries where commercial storage is restricted or downright banned. 

CCU is relatively absent in the national regulations of all partner countries. Furthermore, their long-term national strat-

egies rarely mention CCU or CCS in concrete action plans or funding, or even as priorities for emissions mitigation. 

Funding support is, however, available at EU level, and frameworks such as Projects of Common Interest may lend 

themselves to large-scale regional CCS projects. 

Another crucial factor enabling CCU/CCS deployment is the attitudes of stakeholders, institutions and the public to-

wards these technologies. Many stakeholders in partner countries are cautious about deploying CCS, due to its high 

costs, lack of clear government support and financing, and challenging administrative procedures. Many also tended to 

favour CCU (including CO2-EOR) over CCS, due to perceived lower complexity and risks. Virtually all stakeholders en-

gaged in the CCS4CEE project highlighted the importance of regional and inter-sectoral cooperation, a promising note 

on which to continue the CCS4CEE project. In some cases, however, enabling CCS through regulation is a necessary 

predecessor to stakeholder engagement. 

An overall lack of public and institutional knowledge of CCU/CCS is an important feature of partner countries (though 

likely not unique to just the CEE region). In contrast to the rest of the EU, attitudes towards climate action in partner 

countries are also less favourable. A history of opposition to other similar projects (fracking in Romania, for example) 

or even CCS projects (the Bełchatów CCS demonstrator) compounds the potential issues posed by low social acceptance 

of CCS technologies. The risk of CO2 leakage from geological storage areas is a particularly contentious aspect for public 

acceptance. Finally, whereas a strong positioning from institutions and adequate media coverage may contribute to 

enhancing knowledge on CCS, neither of these are present in partner countries. 
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