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ning in detail all the key elements of the recommended Polish CCS Stra- 
tegy. It is the last publication within the framework of demosEUROPA 
project on “Carbon Capture and Storage as a preferred tech-
nology for mainstreaming the clean use of coal in Poland” . 
Under this project demosEUROPA – Centre for European Strategy 
organised a series of debates, seminars and conferences with 
the participations of Polish and external experts, representatives 
of public and private sector, economists and media to build the 

in Poland. 

3, the 
 and the third one on research 

and development potential for Carbon Capture and Storage imple-
mentation in Poland5. 

-
tion of CCS technology in Poland can deliver long-term reputational 

market. 

www.demoseuropa.eu/CCS 
3  A.Hinc, 

( )
, 

 
h  
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AN INTRODUCTORY NOTE

However, a comprehensive plan for the development and roll-out 
of CCS technology is required.  Poland needs a strategic decision at 
a governmental level to embrace CCS technology as a key tool of 
Polish energy and climate policy. Once this commitment is made,  
a map of the most important areas for action can be drawn up.  
These areas are:  political framework, capacity building, institutional 

and social awareness.

Each of these areas is examined in detail in the report and the 
-

CCS in Poland.

Political framework Strategic decision/Polish CCS Strategy

Capacity building
Polish Clean Carbon Technologies 

Institutional framework
Governmental Plenipotentiary for 
Clean Carbon Technologies

Legal framework
Complex and systematic changes in 
existing legislation/Polish “CCS Act”

Public-Private Partnerships

Polish CCS Cluster

Social awareness Social Communication Programme
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This report is directed at politicians and representatives of public 

-

seeking to implement CCS.

President
demosEUROPA – Centre for European Strategy

AN INTRODUCTORY NOTE
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Agata Hinc, Project Leader, Low Emission Economy,  
demosEUROPA – Centre for European Strategy

the world’s electricity . The biggest coal producers in the world are 
China, USA and India . As indicated by the International Energy Agen-
cy scenarios, electricity production from coal will grow until at least 

8

greenhouse gases from both global and Polish emissions can be 
achieved through Clean Coal Technologies (CCT). Currently, Carbon 
Capture and Storage (CCS) seems to amass the heaviest interest 
of all CCT. This is mainly due to the fact that CCS may allow up to 

9. Car-
bon capture and storage, due to its complexity, can also serve as a 
base for developing other Clean Coal Technologies .

9 http://www.europeanenergyforum.eu/upload/ccs.pdf
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The Special Report on Carbon Dioxide Capture and Storage, com-
missioned by the Intergovernmental Panel on Climate Change 
(IPCC), estimates that clean coal technologies have the potential 
to reduce CO

mitigation can be achieved through CCT (mainly through CCS) .

 prepared for Poland, demon-
strates that CCS has the potential to reduce CO  emissions in Po-

 emissions in 
 on a global scale . In addition, CCS has 

the potential to increase Europe’s energy security by making  
European natural resources more environmentally friendly and  
European economy less dependent on gas imports.

In the case of Clean Coal Technologies, as well as in the case of renew-
able energy sources, we are dealing with a peculiar shift of moods. 

subsequent European Energy Reconstruction Program (EEPR), which 

support for CCS was continuously increasing over the last few years. 
-

tion projects (mainly due to the lack of public acceptance) and the  
increasing potential of shale gas (as a “transitional technology”), the 
development of CCS has not been proceeding as rapidly as expected.

is facing major problems with public acceptance for CCS. The CO  

the continuing objections from the local community. This illustrates 
the extent to which reluctance of the public may hinder CCS imple-

million tones of CO  would be acquired 

CHAPTER I
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and Climate Change Committee took up the debate on the EPS 
in the context of its positive impact on the deployment of CCS. 

The U.S. Department of Energy took a closer look at and further 

of CO . The Environmental Protection Agency and the Special Panel
on CCS appointed by President Obama have prepared a handbook  
on how to select proper structures for CO  storage. The State 

 
Institute project on knowledge and experience sharing. In January 

implies i.e. a strong concentration on the integration of three CCS 
components: capture, transport and storage.

The Australian Government plans to introduce a new policy, which 
 
 

noting, Australia - the fourth largest coal producer in the world - which 
has announced the construction of four demonstration plants and 

few months, several decisions which decrease spending on CCS 
demonstration projects. These decisions were mainly related to a 

-
ian government decided to cut public spending, which means some 

(including CCS) . Having said that, the Australians are still very 
active on international forums and support projects related to CCS 
technology in many countries around the world, including Poland.

without establishing any special legal or political frameworks. This 
progress is greatly connected to the ongoing projects run in coop-
eration with China’s foreign partners, such as the China-US Clean 
 

CHAPTER I
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-
tions for storage (inter alia with Geoscience Australia). China began 

there. The pace of developments in China’s projects is impressive. 

power plant with CO  capture installation and IGCC demonstration 

years of construction.

These trends suggest that the dynamic around CCS deployment is 

arose in areas of public acceptance or natural disasters and the 

about the need to demonstrate CCS technology within the driving 
principle of “not picking the winners”.

The European Union has decided to build its position and strength 
as well as its competitive advantages on a new economic model 
- based on a low carbon economy – in which new sectors (based 
on innovative technologies) are key elements to economic growth. 
This is to enable Europe to face two of its challenges: energy secu-
rity and climate change. One of the instruments designed to build 
a low carbon economy is the energy and climate policy of the Euro-

-

renewable energy, and potentially CO
Europe has good conditions to develop solar energy technologies. 

-
tunities associated with on-shore CO  storage, shale gas, biomass 
and geothermal energy.

Poland has a unique chance to follow abovementioned trend – its 
energy sector is based on coal and only Clean Coal Technologies will 
allow it to extend the exploitation period of hard and brown coal, 
before the commercial application of alternative energy sources 
(including renewables and unconventional gas) is available. The 
Polish situation is somewhat favourable, as the need for economic 
transformation and the commitment of reducing greenhouse gas 

 

CHAPTER I
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. 
-
-

ary of the low carbon transformation of the energy sector.

-
tive management of coal deposits, located on the Polish territory and 
the continuous use of coal as the main fuel for power plants. The 

and resource base increase of this fossil fuel. If we assume, therefore, 
the upholding of a substantial share of coal in energy production and 
the reduction of greenhouse gas emissions Poland will have to use 

Polish energy industry has a great chance for a widespread use of 

, Group of Strategic Advisers 

, op.cit.

The key CCS stakeholder in Poland - the government - should 
extend political importance of CCS, so that it becomes one of 
the key tools for the implementation of the Polish energy and 
climate policy. In the wake of this decision, the 

 should be prepared. Such strategy would include 
a detailed scope of activities in key areas related to safe and con-
sistent implementation of Carbon Capture and Storage in Poland:

CHAPTER I
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Andrzej Siemaszko, Director, National Contact Point  
in Poland

Poland has signed up to the EU energy and climate policy, and 
obtained derogations allowing for smoother transformation of the 
energy system. There is no doubt that the implementation of CCS 
technology is associated with enormous costs regarding both de-
velopment and implementation as well as operation and main-
tenance, which ultimately must translate into greatly increased 
prices of electricity. There is also another negative aspect of CCS 
implementation – the additional amount of energy needed to oper-
ate the process of capture, transport and storage of CO . Conse-

in the power plants (and even more for the existing ones), which 
means a much greater consumption of coal. The widespread de-
ployment of CCS will therefore lead to much faster depletion of our 
coal resources, or to increased coal imports. 

The main argument in support of the current policy is that of miti-
gating the climate change, which does not seem very compelling 

there are no strong arguments in favour of CCS technology, many 
experts, business leaders and politicians start to show reluctance 
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to embrace the new technology, which naturally becomes an ob-

-

to turn challenges into opportunities for our economy? How to en-
sure that our national coal resources continue to be used for energy 
production and chemical industry purposes despite the plans to 
decarbonise the economy?

opportunities for us:
 modernisation of energy sector,
  leadership in the development of CCS (or more broadly: Clean 
Coal Technologies),
 
 
 

-

high amounts of coal, which also translates into very high emission 
rates, are operating in Poland. Implementation of CCS technology 

The EU makes no secret of the fact that the climate and energy pol-
icy not only serves to save our planet, but also to capture economic 
gains. The EU aspires to become a champion in the development 

in the new technologies development. Poland should also strive to 
achieve those goals. The development and commercialisation of 
CCT should become a primary way for Poland to balance and mini-
mise the costs of its low carbon transition.

CHAPTER II
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The development of CCT could leverage the growth of the national 
economy and help it attain a prominent position among the win-

research speciality, take the initiative in the development of CCT, 
and promote our leadership in the EU. The development of indi-

will obviously contribute to reducing the investment and operating 
costs and, by commercialisation on the global markets, may result 

CO  can be used to boost the domestic production of natural gas, 
oil, methane, synthetic gas and hydrogen. This allows for an in-

-

the relatively cheaper (domestic) sources of gas. It would contrib-
ute to the creation of new industry sectors in Poland, based on 
chemical coal processing and large-scale use of CO in industrial 
processes. The programme would provide some compensation for 
carbon leakage from energy-intensive industries – as they would be 
replaced by more modern industry sectors.

-
nology would automatically give us a stronger voice within the EU, 
allowing us to develop and defend a strategy of a more balanced  
approach to aligning the necessity of CCS implementation with 
the need to further our economic interests. It is also easier for  

of CCS technology from the European funds (additional support 
 

more lenient regulations for our country, and obtaining further  
derogations.

To date, three primary CCS technologies are considered to be im-
plemented within the EU: post-combustion, oxy-fuel and coal gasi-

CHAPTER II
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interests in Clean Coal Technologies that go beyond CCS, where 
Poland has a lot of expertise and where a vast potential for  

consider the following key Clean Coal Technologies:

Generally, Poland cannot boast any major expertise in CO capture 
-
-

ception. Therefore, implementation of the two complementary CCS 

allow us to test and grow our comprehensive expertise, covering 
nearly twenty CCS technology blocks.

-
-

ess is syngas, which is an alternative for natural gas and the raw 

to Poland. This is of great importance in view of strengthening our  

power and chemistry sectors, might also be provided with reserves 
to be used, if necessary, to produce gaseous and liquid fuels from 
coal and eliminate our reliance on imports. Therefore, with several 
equivalent CO capture technologies to chose from (provided that

a strong preference.

integral part of the IGCC technology, allows not only to separate 
CO to be sequestered in the pre-processing system, but also to 
produce pure hydrogen. Poland could quickly become one of the 
largest producers of hydrogen - the cleanest fuel. This would open 
up opportunities to build a “hydrogen economy”.

used to produce synthetic liquid fuels for motors, methanol, urea, 

CHAPTER II
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plastics, resins. The so called chemical carbon sequestration oc-
curs in these processes, as the element carbon is trapped in the 
new products. Therefore, combining the chemical processes based 

-
larly economical. Currently, a polygeneration power plant project is 

-

GIG, AGH).

 stor-
-
. 
-

gram is currently underway: “Identifying geological formations and 
structures for safe CO storage with monitoring program”, run by a 

-
rience gained from the project and bringing the combined knowl-
edge of all major experts together will contribute to the building of 
a research potential as required to explore and map the potential 
CO storage sites, develop operation models, and a monitoring and 

-
. Poland can take 

a lead in identifying and constructing on-shore CO storage sites. 

research and industry institutions - has recently been founded. 

 

The Enhanced Gas Recovery (EGR) and Enhanced Oil Recovery 
(EOR) technologies involve injecting CO in the vicinity of extrac-
tion boreholes. In terms of original oil reserves, Poland has large oil 

-

Deployment of the EOR technology would allow Poland to increase 
-

.

CHAPTER II
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-
ing CO injections are located in the west and south-east of Poland. 

being developed in many countries. The synthetic gas obtained 
with the use of UCG method can be several times cheaper than the 

-
tering the UCG technology could pave the way for Poland to tap the 
vast subeconomic (i.e. too deep, too thin, too diagonal) reserves 
of hard coal and lignite, located virtually all over the country, large 
enough to last for hundreds of years. Given the potential for 

 
Europe’s largest producer of synthesis gas and hydrogen.

The key to successes may be the deployment of the CEEC (Com-
plex Extraction of Energy from Coal) technology, proposed by the 
Polish Laboratory of Radical Technologies. It is the world’s only 
method which makes use of the stream of heat produced in the 

thus delivering outstanding economic performance and very high  
 

a global CCT leader.

The underground coal bioconversion technology uses the latest 
biotechnologies (special strains of bacteria), which convert under-

 

Given the enormous deposits of methane that accompany the coal 

more dangerous than CO , technologies for methane recovery from 

fracturing (grinding) technology, e.g. CEEC). The CO -

CHAPTER II
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nology can be used for methane recovery enhancement. Poland 
has considerable experience in methane recovery from coal depos-

In summary, implementation of the two complementary CCS dem-
-

vide an opportunity to test and gain experience in nearly twenty 
CCS technology blocks. Add to this the Polish areas of expertise, 
where we have already gathered great experience (geology,  

we could very quickly become a global leader in the development 
of clean coal technologies.

The primary barrier to the development of the Polish CCT expertise 
is a very poor research infrastructure potential (downgraded test 

-
-

in the EU.

Another barrier are the broken links between industry and science, 
low level of innovation and unwillingness to take risks by business-
es. Industries are poised to procure commercially available tech-
nologies rather than develop their own. This is due to the lack of 
strong incentives for pursuit of research activity (with the major 
corporations having research centres abroad). 

-
-

cal technologies) and the legal system (weakness of innovation 
laws, poor development of Public-Private Partnerships - PPP). 

This situation poses a risk that, due to the poor condition of our 
 

in CCT development. This means that the money we spend on 
implementing CCS will be capitalised on by others, and the CCT 
research potential will be built outside the borders of our country. 

CHAPTER II
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engineering company’s investment in research and development 
of new technologies. In the case of Poland, with none of the Polish 

running own research programmes, this contribution only becomes 
an expense.

in charge of CCS initiatives, coordinating the CCS projects, respon-
sible for the planning of CO
construction, monitoring and ensuring the safety of CO  storage 
sites, must be established without delay. 

As a prerequisite for the CCS programme implementation, a legal 
framework for the geological storage of CO , CO  transport, and 
support for the CCS technology demonstrations (special law) must 

-
-

cates”), for public aid (structural funds, government guarantees), 
and for support of research programs and demonstration projects.

 

Clean Coal Technologies is practically the only research area where 
Poland could develop into a European or even global leader. The 
Polish research institutions should integrate their potential, focus 
on the joint implementation of several strategic research programs 

-
thetic gas and liquid fuels, chemical sequestration of CO , geologi-
cal mapping, construction of CO  storage reservoirs and developing 

-
pacity and promoting CCT ideas in the European agenda, we will 
have a chance to develop the Polish research expertise (“the Polish 

CHAPTER II
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for their practical application in the power engineering and chemi-
cal plants. A new Polish speciality: construction and installation of 
low-carbon power plants and systems should be established on 

-
tion of the energy sector with participation of Polish companies 

experience could also be instrumental in facilitating and promot-
ing exports of complete low-carbon power and industrial systems, 
services (preparation of sites for geological storage of CO ) and 

 

CCT development: demonstration (and subsequently commercial) 
CCS plants, CCT pilot and demonstration programmes, and CCT 

-

 

research program. Instrumental should also be the participation in 

(priority: “clean coal technologies”).

The greatest challenge is the support of CCT pilot and demonstra-

-
 emission 

individual elements of the program, might be considered.

The Polish presence in European fora should be actively stimulated, 
our own vision of low carbon economy that, while meeting the envi-
ronmental objectives, would not undermine the competitiveness of 

CHAPTER II
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In pursuit of Carbon Capture and Storage in Poland and in our transition to 

Due to the enormous scale and complexity of issues involved, a compre-
-
-

This Programme should have a broader focus than just promotion of CCS: 
it should also include development of new (underground and aboveground) 

-
eous and liquid fuels and for boosting the domestic production of oil and 
gas using CO . The Programme implementation could decrease our reliance 

-
tion of energy sources (i.e., in addition to our own natural gas, methane 

stakeholders – national and local governments, research centres, industry 

the economy of Poland and Eastern Europe, should be elaborated. 

coal, and even create a strong lobby to support the clean coal pow-
er industry, providing inputs to the energy policy and legislation. 
Collaboration with our southern neighbours can be deepened by 
creating a Central European CO  Cluster to establish a common CO  

Silesia power plants to the Polish network). 

such as CCS Demonstration Programme or EEPR, as they commit 

technological, publicity, or social acceptance issues. One of the 
crucial features of these programmes is the emphasis on knowl-

-
tion covering individual blocks of the CCS technologies which are 
critical for optimising decisions on CCS deployment.

CHAPTER II
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Any industrial activity in the world must be performed in compliance 
with the law. Hence, the operators are obliged prepare technologi-
cal options complying with applicable standards and regulations. 
The more progressive companies often have scenarios in place to 

professionally, taking into account the commercial nature of the 
technology. Since we acknowledge - without burying our heads 
in the sand - the global nature of the problem of greenhouse gas 
emissions and we want to address it, then the only question that re-
mains to be answered is whether the initiatives to address it should 
be taken globally or regionally? The answer to this question seems 
quite simple. Regardless of the international agreements, actions 
tend to be taken on a regional level, as the economic operators are 

CCS initiatives in the EU, even though there is a common goal, the 

though both countries strive to minimise the environmental foot-

Storage lies in the interest of the European Union as a whole. 
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The CCS issues, due to their innovative nature and complexity, 
-

propriate institutional framework to allow coordination of work in 
key areas of activity relating to Carbon Capture and Storage must 
be prepared: 

The majority of manufacturing activities associated with the so-
called heavy industries involve carbon dioxide emissions to the 
atmosphere. Production of electric power and heat based on raw 
materials is a source of CO  emissions. The same applies to many 
sectors of chemical industry which heavily rely on raw materials 
such as coal, natural gas or other primary organic raw materials, 
used in the particular stages in the manufacturing chain of various 

-
duce or eliminate CO  emissions to the atmosphere.

not a novelty and are commonly used in industrial practice. The 

from which CO is separated. It determines the level of investment 
expenditures and operating costs of particular solutions.

CO  transport is not generally used to carry the required quanti-
ties of captured CO . In industrial practice, transport is ensured by 
means of pipelines. Since CO  is expected to be transported on a 
large scale, system solutions should be provided to address the 
issues of transport, involving construction of pipeline networks. 
Hence the key problem regarding the transport will be investing in 
pipelines.

CHAPTER III
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Captured CO  can be stored in geological structures connected 
with aquifers or in sites where natural hydrocarbons (crude oil and 
natural gas) used to be or still are being extracted. Especially the 
latter methods are being used today, supporting the extraction of 

rate of deposits. Carbon dioxide is stored in place of the extracted 
hydrocarbons.

The physical and chemical parameters of CO  determine the depth 
at which it may be stored and render it necessary to constantly 
monitor the storage site, even after completion of the sequestra-
tion process. So, the key issue when storing CO  is the knowledge 

 
storage sites and storage conditions.

Due to the fact that the above mentioned operations, transport 
and storage in particular, take place with the use of natural en-
vironment, they cannot be conducted without public acceptance. 

aimed at securing public acceptance, is equally or even more im-

of actions taken. Public dialogue should be conducted at both the 
global and regional levels.

 

Like any new activity, revision of current legislature is required to 
provide a legal basis for CCS operations. Due to the nature of the 
activities that require state licensing (transport and storage), prior 
regulation of these activities is necessary.

Due to innovative and – in the initial phase – demonstrative nature 
of the activities, public funding must be provided to put the project 
in motion. Since the demonstration projects will be, after comple-
tion thereof, operated commercially, the commitment by sponsors 
is equally important.

CHAPTER III
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Adequate research and development programmes should be put 
in place to address the issues relating to CCS solutions, before and 
during the implementation of demonstration initiatives. Even the 
proven capture solutions taken over from other technologies and 

CO  storage is involved. Due to interdisciplinary nature of the prob-
lem, several specialised centres and institutions should be invited 
to provide inputs on all possible topics including geology, mining, 
chemistry, materials science, environmental protection, sociology, 
and legal issues.

 

Due to the handling of very large masses and the industrial ex-
ploitation of the environment, the operation safety aspect and the 
need to ensure integrity of the environment condition are given 
high priority in dealing with CO  emission reduction using the CCS 
technology.

emissions to the atmosphere, 
notably in the commercial and industrial power engineering sector 
(especially in Poland), as well as in chemical and other industrial 

 emissions (steel works, 
cement industry, etc.), the only viable solutions are systemic solu-

-
poses, makes sense or will provide a global solution to the problem, 
by eliminating or mitigating it in a publicly acceptable manner.

Poland?” in the context of institutional framework, we need to ad-

-
tives is a process of setting, implementing and evaluating them. 

CHAPTER III
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as the POLICY. To ensure implementation, inter alia, of provisions of 
the POLICY, a draft document entitled “Implementation Programme 
Clean Coal Demonstration Technologies” - hereinafter referred to 

framework for the practical implementation of the POLICY by set-

will provide institutional framework for the implementation of CCS 
in Poland.

 “Supporting research and development of technolo-
gies permitting to use coal for liquid and gaseous fuels production, 
mitigating the negative environmental impact of the processes of 
obtaining energy from coal as well as coal fuel cells technologies” 
Implementation methods for this measure include promoting pilot 

-
-

ment, and support of innovative projects under the Operational 

bodies responsible for these activities are: minister in charge of the 
economy, minister in charge of science, research and the develop-
mental entities, commercial entities. 

sectors arising from the new ETS Directive”, which provides for a 
national investment plan to allow reducing CO  emission volumes, 
taking into account the development of clean coal technologies. 
The bodies responsible for these activities are: minister in charge 
of economy, minister in charge of environment.

 “Using the income from auctions of CO  emission al-
lowances to support measures aimed at reducing greenhouse gas 
emissions”, which was established to set priorities as to the use of 
proceeds from CO  emission allowances auctions, including sup-

for these activities are: minister in charge of economy, minister in 
charge of environment, minister in charge of science.

CHAPTER III
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 “Introducing standards for building new power plants 
under the system of preparation for carbon capture and setting 
national capacity of geological storage of carbon dioxide” which 
provided for, among other things, Poland’s participation in the work 
of the European Commission on devising the standards for the con-
struction of new power plants under the CCS ready system, im-
plementation of the Directive on the geological storage of carbon 
dioxide into the Polish legislation, conducting a public awareness 

and the implementation of the programme for identifying the for-
mations and structures for safe geological CO  storage and moni-
toring. The bodies responsible for these activities are: minister in 
charge of economy, minister in charge of environment.

 “Active participation in implementing the initiative 
of the European Commission to build large-scale demonstration  
facilities for carbon capture and storage (CCS) technologies,” which 
provides for, among other things, undertaking comprehensive ac-
tivities on the EU forum aimed at including two Polish CCS facili-
ties on the European Commission list of demonstration projects, 
determining support instruments for Polish CCS projects, making 

under the Operational Programme Infrastructure and Environment, 
the launch of two CCS projects and the preparation of the national 

including CCS. The bodies responsible for these activities are: mi- 
nister in charge of economy, minister responsible for regional deve- 
lopment and energy companies. 

 “Applying CCS technologies to support crude oil and 
natural gas extraction”, in which a decision was made to devise a 
programme indicating, inter alia, potential sites of application of 
CCS technologies to support crude oil and natural gas extraction, 
including an implementation schedule, considering the possibilities 

-
gramme. The bodies responsible for these activities are: minister in 
charge of economy, minister in charge of environment, minister in 
charge of the treasury, minister in charge of science and petroleum 
industry companies. 

 “Intensifying research and development regarding 
the CCS technology and new technologies which allow using cap-

CHAPTER III
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tured CO  as a raw material by other industry branches” in which a 
decision was made to, inter alia, secure funds in the amount at least 

-
ment, and announce competitions for projects eligible for support. 
The bodies responsible for these activities are: minister in charge 

 “Supporting measures in respect of environmental 
protection with the use of, inter alia, European funds”, in which 
a decision was made to support the environmental protection 
projects aimed at reduction of emissions with the environmental 
protection and water management funds. The bodies responsible 
for these activities are: minister in charge of environment and pro- 
vince governments. 

As we can see, the POLICY provides for some measures relating to 
-

tegic rather than operational focus, and as such fails to propose 

Secondly, by the very nature of things, this document fails to se-
cure funds for carrying out the tasks and objectives. The gap is to 

and tasks to be performed with respect to Clean Coal Technologies, 
-

implementation of CCS technology in Poland:

Investment opportunities in Clean Coal Technologies, taking into 
account various combinations of support from the EU and the Polish 
government, should be assessed without delay. This assessment 
should include simulations of economic impact of implementing 
clean coal technologies to determine the boundary parameters for 
programme implementation and its feasibility.

  Joint actions taken by energy companies to construct demonstra-
tion facilities in various versions (post-combustion, pre-combus-

burden for economic operators in pre-implementation phase.

CHAPTER III
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  A national system for geological CO  storage should be created
and the missing regulations supplemented. In addition, this ex-
pertise should be made available to the energy companies which 
plan for their development but have no know-how in this regard.

  
should be established for the issuing of integrated permits for 
CO  capture, transport and storage.

  Economic impact on the Polish economy of the expected deve-
lopment of CCS technologies should be thoroughly analysed, 
bearing in mind, that the political decision taken by the European 
Union to embark on an emission trading scheme and economic 
stimulation of CCS development will enforce such mechanisms 

of CO

  
energy sector should be developed, bearing in mind that Europea 
n Commission may impose a requirement for making new-build 
power plants CO  capture ready. 

  

 
logy is applied, including gas-steam applications.

   emissions of energy
production from renewable sources, including biomass burning, 

production, contributing to the slowdown in price growth.

  
the best technological solutions for the clean use of coal should 
be fostered, for instance, the achievements of the American 
Clean Coal program which has been in place since the eighties of 
the last century, or the work of Global CCS Institute in Australia, 
could be examined.

  
cooperation with academic and research communities, a public 
awareness campaign should be initiated to provide information 

CHAPTER III
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on the safety issues arising from storage of carbon dioxide CO  in 
geological structures.”

carried out as an operational program, it must have a budget for 
-
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involvement of administrative bodies including all the ministers 
mentioned in the POLICY - those in charge of economy, envi-
ronment, science, regional development and treasury. Another 

and Development which should be in charge of the process 
 

operators within the area of Clean Coal Technologies. 

-
mental industry organisations, provide an excellent forum for 
activities with the use of Public-Private Partnerships for the CCS 
technology implementation in Poland.

A vast number of measures described above are to be imple-

the industry. However, in order for these measures to get op-
timised, 

This is not about taking over the powers of the existing bodies 
-

ures they take. Since the measures are taken on behalf of the 
Polish government by several ministries, an institution of a 

 
 

An example of such solutions in the form of the Government 
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One of the primary conditions for successful implementation of 
the CCS technology in Poland is to adopt appropriate regulations 

operation of projects using the new technology. In particular, such 
regulations should ensure transparency and certainty of the rights 
and obligations of all parties involved in CCS projects, and provide 
adequate levels of protection and safety for people and environ-
ment, establish a support system to allow the CCS technology de-

in the new technology.

The whole CCS process involves several steps – from capture of 
carbon dioxide at industrial facilities, transporting it to the storage 
site, to injecting it in suitable geological formations for permanent 
storage. The proposed legal framework should address all aspects 
relating to each of the above mentioned steps of the CCS process.

Poland, as the European Union member, will develop its legal 

geological storage of carbon dioxide and amending Council Direc-
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This situation is in so far favourable as by adopting the national 
legal framework for CCS, Poland will be able to extensively rely on 
solutions adopted at the EU level, rather than create entirely new 
legal constructs. 

to regulate the issues of geological storage of carbon dioxide. The 
CCS directive provides the legal basis for the deployment of the 
CCS technology in the EU countries through the implementation of 
demonstration projects. This in turn could provide detailed results 

conditions, so that decisions about the scale and nature of its fu-
ture use can be made. The CCS Directive should be transposed into 
the national law (i.e. the adoption and entry into force of relevant 

The CCS directive focuses mainly on aspects related to the stage 
of geological storage of carbon dioxide, while the stages of carbon 
dioxide capture and transport (e.g. access to the CO  transport net-
work, access to underground storage sites, and issues indirectly 
related to the capture of carbon dioxide at the plant) are given less 
emphasis. 

  selection of storage sites for geological storage of captured car-
bon dioxide,
  exploration permits necessary for the storage site selection,
  permits for geological storage of carbon dioxide (including the 

-
cation or cancellation),
  operation of storage sits, closure and post-closure obligations 
(including monitoring, reporting, inspections, measures in case 
of leakages, transfer of responsibility to the competent authority 

  third party access to carbon dioxide transport networks and stor-
age sites,
  designation of competent national organs responsible for carry-
ing out the obligations under the CCS Directive,
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  transboundary cooperation in transport or storage of carbon 
dioxide,
  register of storage sites,
  

In addition, the CCS Directive amends many other acts of EU law 
in order to allow the safe deployment of the CCS technology, in 
particular:

  
public and private projects on the environment, by extending 
its scope of application to include the captured carbon dioxide 
transport networks, storage sites and capture installations,
  -

  -
lutants into the air from large combustion plants, by extending its 
scope of application to include a requirement to provide CCS as-
sessment and a requirement to set aside land for carbon capture 
facilities („carbon capture readiness-CCR”),
  
the prevention and remedying of environmental damage, by  
extending its scope of application to include the operation of 
storage sites for the captured carbon dioxide,
  
application the CO  captured and transported for the purposes of 
geological storage,
  
and control, by extending its scope of application to cover cap-
ture of CO  streams from CCS facilities.

The current national legislation does not regulate the issues of car-
bon dioxide geological sequestration and hence the EU legislation 
must be transposed. 

Due to the need to transpose the CCS Directive into the Polish leg-
islation, assumptions for a draft act amending the Geological and 
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bills. The works on the Draft Assumptions have been underway for 
many months and they have not yet been formally adopted by the 

versions of the proposed legislation will have to be prepared and  
moved through the whole legislative procedure (Parliament – Senate 
– President), now there seems to be a real risk that the CCS  
Directive will not be implemented by Poland in due time and there 
will be a delay in this regard. 

The primary objective of the regulation covered by the Draft  
Assumptions is to create the legal framework for activities involving 
safe underground storage of carbon dioxide. Transposition of the 
Directive into the national legislation is also needed to carry out 
the demonstration phase of the CCS projects in Poland (present-

 
Group). Implementation of these projects will allow to obtain  
detailed results regarding the application of this technology in par-
ticular geological conditions and a further decision on the scale and  
nature of its future use, and, in particular, whether it is reasonable 
to allow its large scale use in business, and whether the proposed 
regulation should continue to be applied or repealed. So, a pro-

 
regulations providing for the underground storage of carbon dioxide  
should limit the use of this technology to demonstration projects 

the approach taken in the law regulating CCS in Germany (the so-
called “sunset clause”).

In accordance with the Draft Assumptions, the activity involving un-
derground storage of carbon dioxide will be subject to the Geologi-

activities in Poland (such as prospecting, exploration of mineral 
deposits, extracting minerals from deposits, non-reservoir storage 
of substances, storage of waste in geological formations and in 
underground mining excavations.) Implementing the EU rules on 
underground storage of carbon dioxide into the national law will 

CCS (and implementation of the CCS Directive) be introduced by 
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legislative changes would be to create a new and separate law on 
-

ing the Draft Assumptions. However, given the fact that, so far, all 
aspects of geology and mining activities in Poland have been regu-
lated in a single act (so as to ensure transparency) and considering 
that due to the similar nature of activities regulated by the CCS  

 
to contain numerous references to the existing regulations (with 

-
able to transpose the CCS Directive (and thus provide a framework 

the adoption of separate laws would not be a more viable solution 
for the deployment of the CCS technology in Poland. However, an 
approach whereby the existing legislation is amended should not 

-
ly address all CCS issues and are consistently implemented. 

According to the Draft Assumptions, the scope of proposed amend-
 

issues: 

  Establishment of a form and scope of permit (license) for pros-
pecting and exploration of underground storage complexes for 
carbon dioxide and underground storage of this gas with estab-
lishment of an authority competent to grant such permits (mi- 
nister in charge of environmental issues), and authorities invol- 

  
licence (including a requirement to enclose a development plan 

  Adaptation of rules on mining ownership and mining use for pros-
pecting and exploration of underground storage complexes for 

  
all obligations under the licence granted (a prerequisite for grant-
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  -

  Establishment of conditions for change, review, the scope limita-

  Establishment of requirement to prepare geological and survey-

  Establishment of requirements for storage site development 
plan, including site monitoring plan, corrective measures plan 

  Determination of duties of the operator during operation and af-
ter cessation of CO  injection and expiry of the license for under-

  Determination of conditions for CO  injection and for control and 

  A register of mining areas covered by the licenses and a register 

  

  Establishment of requirements for assuming responsibility for the 
site (e.g. in case of withdrawing the licence, in the post-closure 
and post-monitoring period) and determining the authority to  

  Determination of guidelines/procedures for cooperation with the 
European Commission in administrative proceedings related to 
the underground storage of carbon dioxide.

Although the main legal framework for CCS would be included in 

a comprehensive regulation, the Draft Assumptions also envisage 
amendment of other laws in parallel with the revision of Geologi-
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Act, Acts on Access to Information on the Environment and Its Pro-
tection, on Public Involvement in Environmental Protection and on  
Environmental Impact Assessments, or the Energy Law Act, are 
proposed to be amended.

-
ties for which licences must be obtained, is expected to be expand- 
ed to include new activities – prospecting and exploration of  
underground storage complexes for carbon dioxide and under-
ground storage of carbon dioxide.

Amendments to the Act on Access to Information on the Environ-
ment and Its Protection, on Public Involvement in Environmental 
Protection and on Environmental Impact Assessment provide for 
the broadening of the scope of data to be provided in publicly avai- 
lable lists to include licences for prospecting and exploration of  
underground storage complexes for carbon dioxide and underground 
storage of carbon dioxide, records of inspections of underground 
carbon dioxide storage sites and data from the register of closed 
carbon dioxide storage sites. In addition, there is to be a require-
ment to obtain a decision on the environmental constraints (which 
will also involve the need to provide an environmental impact  
assessment and to prepare an appropriate report) prior to obtaining a 

-
ment of certain conditions) a licence for prospecting and explora-

it is also proposed that a CO  capture readiness assessment (to 
be performed by operators of all power combustion plants with a  

 

assessment procedure and form part of the environment impact 
report (and if the conditions examined in the context of this assess-

suitable space for the facilities necessary to capture and compress 
CO  is set aside). 

Important issues concerning the transport of captured carbon 
dioxide to be stored underground are to be regulated by way of 
amendment of the Energy Law. These issues include in particular: 
providing access for potential users to CO  transport networks and 
underground storage sites. The proposed changes are designed 
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to broaden the powers of the President of the Energy Regulatory 
-

tion of CO  transport services, access to services of CO  transport 
and underground storage, (including monitoring and control of CO  
transport and providing equal and open access to CO  transport 
networks and underground storage sites, granting and cancelling 
of licenses for providing CO  transport and underground storage 
services, approval and control of fees for provision of CO  under-
ground storage services). In addition, criteria for refusal of access 
to transport networks or underground storage sites are to be de-
termined.

legislation, the Draft Assumptions also provide for revision of many 
other acts, including:

  -
tion to include enterprises engaged in prospecting and exploring 
geological storage complexes for carbon dioxide),

  -
tured carbon dioxide intended for underground storage),

  
Administrator of Underground Carbon Dioxide Sites to be funded 

-
-

nection with the underground storage of carbon dioxide),

  Construction Law - carbon capture readiness (CCR) requirement 
to be met when applying for a building permit),

  Act on Prevention and Remedying of Environmental Damage 
(extending its scope of application to include activity involving  
underground storage of carbon dioxide),

  
rage, prospecting and exploration of underground carbon dioxide 
storage complexes and construction and maintenance of pipe-
lines and equipment for the transport of carbon dioxide as public 
purpose activity),
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  Spatial Planning and Development Act (extending the scope of 
information to be provided in regional and national development 
plans to include information on documented underground CO  
storage complexes), 

  Community scheme for greenhouse gas emission permit trad-
ing (introducing a system of accounting for emission allowances 
in case of leakages of carbon dioxide in connection with under-
ground storage).

Given the numerous challenges currently being encountered in the 
implementation of transmission projects, the construction of CO  
transport networks will have to be covered by a completely new 
law on transmission corridors, which should facilitate implementa-
tion of such projects. 

All revisions of law stipulated in the Draft Assumptions to ensure 
transposition of the CCS Directive, including changes to the Act on 

in a rather comprehensive manner. In this regard, they largely cor-
 
 

included in the proposed regulations that can be quickly implement- 
ed. Undoubtedly, the legal framework adopted for CCS (especially 
those provisions which address technology safety issues, public 
participation or access to information) will be one of the elements 

it should not be deemed as a substitute for awareness campaigns). 

The works on the implementation of the CCS Directive in Poland 
are making slow progress (the works on the assumptions to new 
regulations have not been formally completed), and there is a se- 
rious risk that the CCS Directive will not be implemented by Poland 

will be transposed into the national legal order by amending the 
existing legislation rather than creating a separate regulation for 

changes are comprehensive and are eventually implemented in a 

the new CCS regulations are to apply to demonstration projects 

CHAPTER IV



46

only, they strive to address all CCS issues in a largely comprehen-
sive manner. If all the proposed changes are ultimately embraced 
by the legislation adopted in the near future, there is a chance 
that a comprehensive legal framework for CCS will be created, thus 
providing a critical factor in gaining public acceptance for the new 
technology.

It is assumed that the CCS Directive will be implemented into 
the Polish legislation by amending the existing laws, rather than 
creating a separate regulation for CCS. Such an approach will 

 

preparation of draft acts listed in the draft assumptions for the 

and swiftly complete the entire legislative process (Parliament 
- President).

Given the numerous challenges currently being encountered 
in the implementation of transmission projects, it is important 
that the construction of CO  transport networks is governed 
by a completely , which 
should facilitate implementation of such projects.
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Agata Hinc, Project Leader, Low Emission Economy,  

Europe’s – including Poland’s - industry is very likely to be able to 
make widespread use of CCS technology on a commercial scale, 
however this will require intensive development of technologies, 
solving of the problem of storage and creation of the appropriate 
business models. The speed with which the technology is deve- 

 
 number of demonstration projects on a commercial scale will be 
vital in order to test and perfect the capture technologies known 

geological structures. All the above activities will require high in-
vestment costs. 

The costs connected with development and implementation of CCS 
technology can be divided into a number of phases:  

implement CCS in Poland? Financial framework” by demosEUROPA - Centre 
for European Strategy and the Institute for Structural Research.

 
 

in the report .
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  The cost of CCS in earlier demonstration projects will generally 
-

tured and stored CO . This is connected with the small scale of 
those projects and with the high research and development costs 
of the ventures.

  The cost of construction of early full commercial scale CCS 

the cost will be even lower if the CCS technology is also deve- 
loped quickly in other parts of the world or if there is a break-

capturing CO . 

  
of the scale, the cost of CCS for new energy installations should 

and come to more or less the 
price of emissions licenses at that time. 

The costs of individual projects may vary in light of their specif-
ic character. The cost of the three principal capture technologies 
(pre-combustion, post-combustion and oxy-fuel) is similar at this 

industrial installations will be higher than newly constructed instal-
lations.   

Due to the high cost of demonstration projects and relatively low 
initial price of emissions allowances an economic gap will appear - 

Although the majority of the technologies needed to introduce CCS 
are ready to be used at the moment, there is not yet even one fully 
integrated commercial scale CCS project. Capture technologies are 
based on technologies that have been applied for many years in the 

-
gies into energy production is relatively new, and therefore requires 
a greater know-how base. Transportation of CO via pipelines over 

of CO used for enhanced oil recovery. The potential for develop-
ment of CCS once the initial commercial phase has been completed 
and the future cost of CCS installations will depend on a number of 
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economy of the scale, availability of places for storing CO and the 
speed with which the technologies spread around the world. 

The total cost of the early commercial projects is estimated to be 

will be the cost of capture, approximately EUR 5 transportation and 
storage.  

The high cost of CO capture is caused by the cost of purchasing 
additional capture equipment, as well as limited power station ef-

Additional capture equipment – such as for example a separation 
unit in oxy-fuel or a cistern in post-combustion  – will increase the 

-
-

, (which is the amount of 
-

. 

The cost per ton of captured and stored CO
of the power station to which the CCS installation is connected. 
The lower the capacity of the power station, the higher the cost of 
capture and transportation of one ton of CO . It is estimated that 

have been implemented may help to achieve a reduction of ap-

The costs of transportation by onshore pipeline come to approxi-
-

portation costs can be reduced by increasing and expanding the 
transmission grid in individual countries, as well as throughout the 
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lopment of know-how should not have a great impact on the price 
of CO transportation.  

CO

 
wered by a further 5 EUR per ton of CO . The cost can be lowered 
further if there is a breakthrough in technology in the most expen-
sive part of the process – capture. 

Initial estimates of the cost of implementation technology which 

for potential power stations around Europe. In view of the unusual 
characteristics of the energy sector in various countries, these cal-
culations will vary slightly. 

The optimal model for funding CCS should assume that in order 

projects are created on the basis of capital derived from three 
sources: the private sector, the state, and the European Union (and 

-
pend on which of these entities is best at performing a given ele-
ment of the investment.  

should take on, are the costs of storage of CO  and monitoring of 

on the risk of the minimum price of CO  emissions in the long term. 

-
tures between a project with and without CCS. This is connected 

-
rience throughout the entire Community in comparison with the 

-
dependently.  The Polish government should subsidies half of the 

private sector.   
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The EU budget should be used to cover a portion of the costs relat-
ed to tightening of standard emission level legislation. It would be 
advisable to share the costs of technical adaptation so that power 

 
vernment should subsidies a portion of the current operating costs 

-

-
ernments should grant aid only to those newly built power stations 
intended to install CCS.   

During the stage of construction of CCS demonstration plants, the 
funds for the actions listed below need to be provided from the 
state budget, the EU budget and budgets of other international or-

  assessment of CO
  
  construction of infrastructure for transmission of CO
  research and development. 

At the moment businesses interested in constructing CCS demon-
stration projects have the option of applying for funds from, among 
others:

  
  
  
  
  
  
projects within the Infrastructure and Environment Operating 
Program and the Innovative Economy Operating Program for 

  
  
  
  

 
mmunication about possible impact of regional policy on sustainable 
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States should consider an allocation shift in funds spent on building 
a low carbon economy.

There is a risk that part of the funds from the Operational Pro-
gramme Infrastructure and Environment might not be used in Po-
land. At the moment, there is a chance for reallocating them and 
spending on CCS projects. There’s a possibility of transferring mon-

air quality and cuts in GHG emission in fuel combustion processes. 

Another source of possible funds for CCS projects in Poland is the 
third phase of European Emission Trading Scheme (ETS), which 

it remains unknown how emissions allowances would be divided 

been worked out yet. 

-
-

may decide to spend part of this income on CCS installations. 

An additional source of external funds for business might be com-
mercial banks and investment funds. Presently banks have two 
conditions: 

  receipt of funding from the European Commission as part of the 
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Additionally, there is a possibility of introducing by the government 

technology implementation process is sustained:

  Direct subsidies to the project – that the public sector funds a 

respect to EU projects this system of merits has a relatively long 
tradition, even in Poland, therefore it should be relatively easy to 
introduce. The advantage of this solution might also be a lack of 
certainty as to the level at which the public sector will participate 
in the investment. In practice these subsidies can take several 
forms, for example in the USA a special fund has been set up 
on which money is collected from increased taxes for electricity. 
These funds are then designated for funding of CCS projects.  
Regardless however of the manner in which funding is provided 
projects should be monitored exactly when the funding is used, 
not only in the context of reduction of CO  emissions but also 
the impact of the new investment on the liquidity and solvency 

subsidies is to help with adaptation to new economic conditions 

and be the result of introduced legislation.   

  
from tax. In principle this solution works in a similar way to fund-
ing, except that for the deduction to have any impact on the rate 

result. Another drawback is the increased complexity of the tax 

annuity, i.e. undertaking projects for which tax relief is available 

is no tax relief. 

  Loan guarantees and loans on preferential conditions – the public 
sector provides better conditions  for funding of a project for a 
power station (lower cost of external funding). Government loan 
guarantees result in less credit-related risk, which translates into 
a lower level of interest on the loan. Loans on preferential condi-
tions can in turn be granted by banks in which the government 
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is a bank of this kind). Although it may  appear to involve easier 

-

and public revenue from a given project, because the lower bo-

In this sense therefore both loan guarantees and loans on prefer-
ential conditions are a form of subsidy from the public sector. The 

Investment Credit introduced in the USA are an example of this. 

CO  emissions. Another solution that illustrates this and applica-
tion of which is being discussed in the USA is the Clean Energy 

 

projects will be associated with the reform of the EU budget (dis-

the Council of the European Union). During this time Poland would 
be able to bring forward transformation of the Cohesion Policy in 

challenges arising in connection with transformation to a low car-
bon economy. Poland could also move for creation of a new fund 
in the EU budget – an instrument that would provide funding for 
innovative low carbon technologies, with particular emphasis on 
Clean Coal Technologies. 

op.cit.  
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Likewise in the case of every innovative technology, 
development of CCS will be costly. Therefore, the Polish 
government should actively engage in making public 

place, low hanging external funds should be used (inter 

government should prepare a system of instruments 
supporting CCS technology development (inter alia 
direct subsidies to projects, tax relief, loan guarantees 
and loans on preferential conditions). Additionally, 
CCS (next to other low carbon technologies) should be 
one of the priorities when planning the use of income 
from trading the emissions allowances within the third 
phase of the EU ETS. Poland should also make sure that 
appropriate funds dedicated to CCS are ensured in the 

Union.   

Development and implementation of CCS is a public 

, in which public and private capital would 
be used until full commercialisation of the technology.
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Cezary Filipowicz, Director, “GeoCO2” 

-
tunities to reduce CO emissions. One of the most innovative, most 
discussed and, for many, controversial methods is Carbon Capture 
and Storage. The oil industry giants are eying this method as a 
source of enormous future revenues in Europe, and, while trying to 

-
ing to secure their interests in the future. 

-
ral gas resources are expected to last for longer, the depleted gas 
reservoirs would provide the best possible storage sites for CO  
that are almost unlimited in terms of capacity. Such a solution will 
be a real “perpetual motion business” for the oil tycoons. Rather 
than bearing the multi-billion costs of decommissioning the rigs 
and tens of thousands of boreholes as well as thousands of kilome-
tres of pipelines running to the shores of the countries surround-

depleted, the same infrastructure can be used to transport the CO
captured by the industry throughout Europe and restore the envi-
ronment. The only, though far from easy problem, which remains 
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to be solved is that of constructing new or taking advantage of the 
existing trans-boundary onshore pipelines. Lobbyists in favour of 
such a solution can easily determine the storage capacity of the de-

the natural gas stored there has not escaped for millions of years. 

An additional advantage of CO storage under the seabed is the lack 
of residents who, in the case of onshore storage, are reluctant to 
embrace the concept of underground storage of carbon dioxide in 
the vicinity of their homes. Spreading misinformation, playing on the 
fears of residents and lack of public acceptance for CO storage in 
deep geological onshore structures, all serve the interests of lobby-

-
nents of CO
being the only site with adequate capacity in Europe, is the funding 
of research programmes for carbon dioxide storage in geological 
structures and injection technologies. Exploration of saline aquifers 

funding is no easy feat, whereas the same exploration of depleting 
oil and gas resources, in addition to the research and technology 
improvements aspect, can, due to the recovery enhancement and 
fuller exploitation of the existing oil and gas resources, bring addi-
tional revenues which frequently exceed the costs involved. 

coal and thus is one of the biggest CO emitters in Europe and has 

this poses a great problem and challenge. 

So, what can we do? The simplest solution is to hope that somehow 
things will work out for the best, passively watch the events unfold 
and trust that the concept of human-induced climate change is re-

 emissions, 

to pay the penalties and pass on their cost to electricity users. If 
the payment of penalties does not satisfy the EU, the only solution 
remaining for Poland will be to get connected to the trans-boundary 
gas pipelines and, rather than penalties, pay for the transport and 
storage of CO

The second solution, though costly and imposed by the EU policy, 
is to regard the need to reduce CO emissions as an opportunity for 
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technologies, promoting distributed generation based on renew-
able energy sources (e.g. domestic production of biomass) and tak-
ing the lead in exploration of deep geological structures for the safe 
storage of carbon dioxide. Poland has institutions and research po-

-
tor, although most important, is not the subject of this paper. One 

”. 

Poland declared itself ready to participate in two EU-funded CCS 

“Identifying formations and structures for safe geological storage 
of CO along with their monitoring programme” has been underway 

as part of preparatory work towards the implementation of its own 

surveys and drilling programmes at two potential storage sites for 
CO . However, no CO injections were performed to test the injec-
tion technology and CO migration in the reservoir rock, or to verify 

loam cap that should prevent CO from migrating to the upper lay-
ers and ensure safe storage. 

Any decision-making body (management and supervisory boards) 
of the companies implementing the demonstration projects can 
hardly be expected to take the risk of very costly construction of 
carbon dioxide capture plants without having carried out tests of 
potential storage sites, coupled with CO injections, and without be-
ing absolutely certain that CO storage is possible, safe and publicly 
accepted. On the other hand, letting only those companies that 
have committed themselves to carry out the demonstration projects 

would create undue competitive advantage for companies, which 
remained passive in CCS development and committed their funds 

” have prepared a pilot 

the Economic Society of Polish Power Plants, planning future invest-
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geological storage of carbon dioxide. The interested parties have 
managed to develop a unique mechanism for funding the research 
project by the power plants sharing the costs in proportion to the 
amount of electricity they produce, and thus in proportion to the 
amount of CO  emitted by them. 

The pilot research project is not an attempt to prove a precon-
ceived notion – its goal is to deliver tangible test and monitoring 
results providing a basis for objective and rational decisions regar- 
ding the implementation of CCS in Poland, and assist in implement-
ing the provisions of the abovementioned Directive into Polish law. 
These results will also provide objective material for a fact based 
discussion between the proponents and opponents of CCS, unlike 
the situation right now, where – in the absence of empirical knowl-
edge - intuition and emotion are given free reign. The research and 
monitoring data will provide the power plants with documentary 

at the same time, is going to be used in doctoral and post-doc-

national and international conferences and symposiums. The ac-
quired knowledge and skills will serve to perfect the injection, stor-
age and monitoring technology and to reduce the costs. They will 
make the Polish science’s and industry’s contribution to tackling 
the global issue of reducing CO emissions. 

The consortium members, when establishing “GeoCO ”, were not 

and the preparatory works on the pilot project were carried out 
” 

Consortium itself was established to carry out a single research 
project and was to be resolved after the project completion. The 
Polish CCS Cluster  can be established independently. However, 

” could provide a structure 
for the creation of a CCS cluster on the basis of its participants and 
accumulated experience, to become, under the supervision of a 

-
plementation of the Polish CCS Strategy with active participation of 
industry – the power industry in particular. 

 

CCS cluster.” prepared by demosEUROPA - Centre for European Strategy.
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Agata Hinc, Project Leader, Low Emission Economy,  

 
ther it is used properly and whether it will render an increase in inno-
vativeness in Poland depends mainly on how key CCS stakeholders  

and in business) manage with the range of obstacles that stand 
before them.  

There is a range of challenges for full use of Poland’s research and 
development potential with respect to CCS. These challenges are 
extraordinarily diverse in nature, and consequently an individual 
entity is not able to manage with all of them. Research and deve- 
lopment centres currently carrying out work on particular stages of 
the CCS process are experiencing obstacles which are:  

  

  
kinds of facilities, 
  related to timing – the deadlines for implementing projects are 
very tight, 
  legal in nature – complicated and restrictive procedures and lack 
of the relevant legal regulation, 
  related to preservation of the natural environment – work per-

  social in nature – the problem of public acceptance of the works 
being carried out,
  
entire investment,
  
  political in nature – no clear political message. 

All of the obstacles described above can be mitigated by closer co-
operation of the principal interested parties on the administrative, 

the form of a cluster. Sensible teamwork will always bring better 
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results than a collection of a few individual business enterprises. 

need to act in several areas at the same time, and use of know-
how gained in individual projects and their proper coordination will 
make it possible to work on both the capture and transmission and 
storage of CO -
aged, state policy can be implemented not only with regard to CCS 
alone, but also with regard to increasing the innovativeness of the 
Polish economy. 

cases research projects do not translate into commercial prospects. 
There are relatively few joint initiatives between business and sci-
ence that will result in delivery of new technology or a new product 
on the market. Creation of clusters has proved to be a successful 
solution to this problem in many countries around the world. It may 
be a solution for Poland as well. 
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Closer cooperation and joint actions are the road to success of 
CCS technology, and by the same token also to the success of all 
the stakeholders. Therefore, 

 – an institution that 
would be created to make the CCS technology development proc-

-
works, technological progress, building infrastructure and sto- 
rage sites, building social acceptance, development of intellec-
tual capital, and closer internal and external cooperation. 

The Polish CCS Cluster could not only bring successful implemen- 
tation of CCS technology in Poland, but it could become a model 
solution for use of Poland’s research and development potential 
in other strategic areas.

The Polish CCS Cluster – like all of the other clusters – must be 
a commercial venture. Its principal task should be to make opti- 
mal use of the existing technology and to develop new techno- 

The Cluster’s commercial activity should be based on:
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Public awareness  is a prerequisite for successful implementa-
tion of the CCS technology in Poland. Social groups and entities 
involved in the process of reducing CO  emissions in Poland are 
fully aware of the global threats that emissions of this gas on an 
industrial scale pose to humans and the environment. Guided by 
the sense of social responsibility arising from knowledge, mission, 
position and concern, the scientists, politicians, civil servants, so-
cial activists and some media, are looking for optimal solutions to 

CCS technologies, advantages and possible disadvantages of this 
method, but, what they don’t argue about, is the need to reduce 
the excess CO  in the atmosphere. 
 
It is also obvious that only a small minority of people in Poland con-
cern themselves with the issues related to environmental protec-

the warnings addressed at the general public seem like a voice 
crying in the wilderness. Even if these topics garner some attention 
 

superstitions about spiritual life and natural and social reality shared by most 
members of the community. The widely accepted views determine the way 

behaviours depending on the given group, milieu or social class. 
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from the popular media, they tend to be reported in a sensational 
manner, causing anxiety and hysteria, which sometimes does more 
harm than good.
 

threat, associating CO  only with a leaking furnace, or are unable 

sense of responsibility. The majority of people don’t know or under-
stand the term CO  capture and storage, and certainly not the Eng-
lish language acronym “CCS” which is commonplace in the Polish 
technical usage. Although the majority of people do not know or 
understand the problem, we should not resent them for that. In 
a democratic society the majority has the right not to know or to 
forget, without being punished for that. 

However, if it turns out that the deployment of CCS becomes a 
necessity, and what is more, such deployment is to take place in 

safety, peace, independence, property, health, and about what the 

the greater the fear. The greater the fear, the more prejudices. So 

is those few who are conscious and responsible who have a duty to 
convince the majority of what is right, wise and good for the further 

Therefore, if the experts and those who are privy to expert know- 
ledge agree that the implementation of the CCS technology in 
Poland is right, wise and good for our future growth, then they 
should also join in the process of educating the unknowing people 
about CCS. 

The task of convincing the unaware is far from easy. Even harder it 
is to convince the frightened and the prejudiced. It isn’t enough to 

-
trust, fear and superstition, into the realm of mutual understanding, 
trust, responsibility and collaboration. This far and arduous journey 
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requires, in addition to knowledge, understanding and faith, also a 
great deal of resolve, emotional intelligence and willingness to sac-

at the end of a long journey we can look forward to a reward in the 
form of recognition of common goals and a new division of tasks. 
Striving for a common goal in an atmosphere of mutual trust moves 
the community to a higher level of social development.

Raising broad public awareness about the need to limit carbon di-
oxide emissions by means of CCS involves a fundamental social 
change in the way we think about the individual responsibility of 

-
-

-
ing extensive information. It requires that a complex interdepend-
ent mechanism of information, education and persuasion, which 
lead to a social dialogue, with various social groups communica- 
ting on common goals, be set into motion. The process of raising 
public awareness must be implemented through a comprehensive, 

-

-
dence and encourage partners to participate in the social division 
of tasks. 

The complex nature of communication lies in the fact that the pro-
gramme, along with public consultations required by law, is sup-
posed to build up the social capital of trust. It should allow pres-

of doubts, and understanding and respect for diverging opinions 

and disputes, turning them into optimal solutions. Only then will 
the communication programme become a platform for a construc-
tive civil dialogue. Civil dialogue is a way of creating, building and 
maintaining relationships between the state and civil society – 

interested parties in seeking, agreeing on and achieving common 
public policy goals.
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-
lowing four steps: 

  
  
  Step 3.  Debate: review of opinions,
  

partners is to recognise and analyse the state of awareness of 
participants and their perceptual readiness. In the case of public 
undertakings, such as CCS, the following stakeholders are usually 
engaged in the dialogue: self-governments, businesses, investors, 
researchers and practitioners of the method, environmental pro-

of awareness and attitudes of these parties towards the issue and 
the project associated with it, a communication strategy, i.e. a sys-
tem of communication among the partners, adequate to their per-
ceptual readiness, is established. 

Perceptual readiness is a state of awareness on the given subject 
allowing the perceiver to take and properly understand the mes-
sage. Perceptual readiness is born and matures gradually. It starts 
from unconscious incompetence (they do not know that they do 
not know), through conscious incompetence, acquisition of compe-
tence, conscious competence (they know that they know), ability to 

-
ly the proper application of knowledge in appropriate circumstan- 

-
fore the content and form, time and manner of communication 

-
ence. Adapting messages sent at various stages of civil dialogue to 

recipients requires the mutual recognition/diagnosis of partners. 
The duty of recognition primarily rests with the initiators of con-
scious change. It is so because the initiator of the project and the 
investor, sometimes also the local government, know more about 
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the circumstances and requirements of the given project than the 
local communities which are to become its hosts, neighbours and 

If the dialogue is to establish partner relations with the environment 
it must be preceded by a survey of the climate surrounding the pro-
posed public investment, especially if the decision to pursue the 
project is likely not to be popular with the local communities. The 

-
sional knowledge about and attitude towards the project, views, 
concerns, biases and prejudices, and interests associated with the 
project. The actual composition and status of the local social rela-
tions must be determined, including the role of local governments, 

residents, political or religious activists, social activists, scientists, 
artists and celebrities, representatives of the media, hobbyists, or 

both the proponents of opponents, should be determined, indicat-
-

ing the sources of knowledge of individuals or communities, their 

-

can be helpful when reaching out to them or persuading them to 
adopt a certain point of view. 

occurred or are likely to occur must be prepared. The stakeholder 
map should take into account all the other relevant circumstances 

-
wards the project. Preferably, the map should identify expected 
behaviours of stakeholders before and during the dialogue and 
propose response scenarios for the expected and unexpected 
behaviour, to ensure that the dialogue is kept alive and progres- 
sing. The diagnosis should use all available tools, including desk 
research, research at request, site visits, surveys, interviews and 

-
sioned to carry out the research, without sparing time or resources. 
The more accurate the stakeholders map and the broader its scope, 
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strategy will be. An adequate stakeholder map reduces the busi-
ness risk associated with the project. The stakeholder map should 
allow for diagnosis of the project social environment. This diagnosis 

education outreach strategies of the second stage of the dialogue, 
which is an important part of the public consultation. 

The purpose of the second phase of the dialogue is to reach out to 
the interested communities, so that they can assimilate and un-
derstand the proposed project and all its aspects. It should be em-

partner dialogue. Also required is the education allowing the re-
cipients to properly understand the information and conditions of 
planned or recommended decisions. The CCS technology involves 

-
tice, the latter is often given greater weight. Thus, both information 
and education programmes should be launched following a com-
munication strategy devised on the basis of diagnosis of perceptual 
readiness of individual stakeholders. 

In the initial phase of dialogue surrounding CCS, the global, na-
tional and local context of the need to employ this method should 

the dialogue also depends on the way – both the form and content 
– in which these contexts are presented. The quality of communica-
tion and the ability to provide compelling and attractive arguments 

attractive manner, the recipients are, irrespective of their percep-
tual readiness, better able to absorb the information and are more 
willing to ask questions, voice their doubts and reservations. In this 
way, the maturing of competent partner attitudes is being fostered. 
It is important, at this stage of dialogue, to reduce to a minimum 
the distance between those who “look down” because they know 
and understand everything, and those who don’t know anything 
and look at everything with suspicion, suspecting deceit, trick or 
injustice.
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As the rules for statutory consultations and good communication 
practices dictate, patience should be shown and the form and con-
tent of the message - including language – aligned with the per-
ceptual readiness of the recipient. The communications should be 
“recipient friendly”, both in their form and content, so that recipients 
are willing to learn them. Interactivity should be stimulated so that 
recipients can respond by asking questions or raising objections, 
knowing that their every response is heard with attention and re-
spect and will be included in the decision-making process. On the 
other hand, highly technical and formal language and bureaucratic 
ritual and jargon should be avoided as they intimidate, discourage or 

The tools of communication recommended to be used at this stage 
include, in addition to the statutory tools of public consultation, a 
whole range of available forms of presence in electronic media, 

meetings with stakeholders are extremely important at the further 
stage of the dialogue process. The participants of such meetings 
are usually very active, with the loudest voices belonging to the op-
ponents and those who fear that the project is likely to jeopardise 
their interests. The meetings provide an opportunity for presenta-
tion of goals, targets, plans and outcomes of the project. They also 
give the opportunity to make a catalogue of the most frequently 

and due respect, and after careful consideration answers should 
be provided so that the person asking the questions always knows 
that his or her role in the community is respected and his or her 
interests and views are taken into account. 

achieved, meetings with political and media authorities should be 
organised as long as they openly support the proposed solution. 

-
liver their message if they contain iconographic elements: pictures, 

possible, audio podcasts, recorded interviews or messages, or even 

support every message. Surveys and questionnaires provide an-
other important tool for gathering information, in an interactive 
way, about the knowledge and views of the stakeholders. These 
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tools are recommended to be used repeatedly, at every opportu-
nity, because they give the dialogue participants a valuable sense 
of being involved in the decision making process.

It is not enough to only meet the minimum requirements of the 
law and announce the project plan by hanging it out, as so often it 
happens, in the city hall, and expect all interested parties to see it. 
Distribution of information and education packages must be, like 
their contents, adapted to the ways, habits and needs of particular 
stakeholder groups. This should be accomplished by professional 
media plans, which – based on the systematic analysis of partic-
ular media user groups – should ensure that communications be 

publication. 

Due to the complex nature of communication issues, the local 
government should appoint an information and educational coor-

dialogue. The coordinator acts on behalf of the local government, 

of their statutory missions. The coordinator, either alone or in coop-

relating to the project in accordance with the adopted strategy. He 
or she may also be a spokesperson for the stakeholders initiating 
and implementing the project. Copywriting, development of ads, 

-
bution of these communications in the media are all quite easy to-
day. Almost any ambitious civil servant can do it independently and 

wasting public money. Therefore, where the right people are to be 
reached with the right message, professional companies should be 
commissioned to do the job. 

should be established which should operate at a place and time avail-
able to all the stakeholders. The information centre will keep a line 
of communication open with all the communities concerned, provid-
ing current information about the project, distributing publications, re-

Initiators, co-authors and co-executors of all information and edu-
cational activities should be both the local governments obliged to 
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carry out public consultation and investors and non-governmental 

The output of the second step of the dialogue will be the review of 
the stakeholder maps and the communication strategy prepared on 
the basis of diagnosis. As the social awareness changes under the 

should therefore be kept up to date with diagnoses of groups of pro-
ponents, opponents, undecided or neutral, indicating the trends with 
respect to quantity (increase or decrease) and structure: leaders, ac-
tivists, group relations. These studies should only be conducted to 
identify the social backgrounds for the purposes of partner dialogue. 

(both proponents and opponents), by recording the state of aware-
ness and level of knowledge, in particular for the opponents and the 
undecided, assess the readiness to enter into and pursue a dialogue, 

planned information and education measures have been carried 
out, the results of these measures will have to be examined using 

-
tion of the communication strategy for the third step of the dialogue.

The third step of the dialogue provides for a public presentation of 
opinions, positions and concerns of the stakeholders. The public – 
i.e. representatives of local communities – had already been given 
an opportunity to obtain the full information on the investment and 
acquired enough knowledge about the subject, so that all parties 
are able to communicate at the same level of perceptual readi-

established to deal with the given project. The third stage gives the 

to publicly voice their comments on the proposed activity. This right 
is guaranteed under the obligation by local administration to carry 
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out public consultation procedures and by the requirements of the 
civil dialogue strategy. 

The requirement of ensuring lines of communication imposes on the 
administration an obligation to provide each party with an opportu-

equipment, etc.). A majority of reports from public consultations car-
ried out in Poland seem to indicate that this process runs smoothly 

Despite this, protests of residents have been repeatedly reported 

construction of a highway across the Rospuda, but also the con-
troversy surrounding the execution of road construction projects in 

-
tion to the construction of sewage treatment and waste incineration 

Protests usually go quiet, with the following soothing reports docu-
-

ments from residents on the proposed alignment of the road were 
submitted to the designer. Having analysed all the comments and 
requests, and consulted them with the owner, all comments and 
requests that were deemed reasonable and feasible have been in-

In Poland, agreements are reached surprisingly fast, compared to 
-

egy of civil dialogue imposes an obligation that all forms of consul-
tation, direct meetings with stakeholders in particular, are carefully 

-
vide the debating parties with expertise on procedures and prac-
tices of the debate. The facilitator or facilitators should moderate 
each public debate, including the round table debates conducted 
at the fourth stage of the dialogue. Appointing a facilitator should 
guarantee impartiality for the exchange of opinions, streamline the 
consultation process and enhance the culture of public debate. Af-
ter the comments raised by the interested parties have been heard 

dialogue parties should once again verify the map of stakeholders, 
-

putes. Only then the participants may proceed with the fourth step 
of the dialogue.

CHAPTER VII



75

The purpose of this dialogue step is to identify the common goals, 
the ways of attaining them, division of tasks and responsibilities 
and the extent and manner of distribution of compensation, if any.
If the current stakeholder map indicates any likelihood of violent 

-
tiation management. 

task should be to develop the procedures for debate. These proce-
dures, together with elements of debate ethics, usually take form of 
a code or rules of civil dialogue. The debate participants will prepare 
a draft code under the direction of the facilitator. The recommenda-

of objectives, participating entities, schedule, method of selecting 
representatives of the parties, debate procedure and the manner 

-
senting positions (including, for example, a declaration that all the 
stakeholders should be allowed to speak and all possible solutions 
should be considered, following an accepted hierarchy of goals 
and objectives, maintaining the parliamentary forms of debate, re-
fraining from arguments ad personam, honesty and fairness in the 

groups, the manner of making binding decisions and agreements. 

After the code has been presented to all the debate participants and 
its provisions approved, the debating parties should, if the debate 
participants deem it appropriate, be divided into sub-tables deal-

the debate, the following tasks may be assigned to the sub-tables: 
project coordination, including gathering information about the 

-
ning next steps in the consultation process, settlement of any pro-

  

  mediation between interest groups aimed at taking binding deci-
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  oversight over the agreement implementation.

The sub-tables operate according to schedule, informing each other 
of the agreed proposals. The proposals are approved at the plenary 
round table debates, which are also held according to schedule.
 

to occur during the debate. In such situations, depending on the 

-

may, under the direction of the facilitator, enter into negotiations 

-
cilitator closes the debate. The parties should draw up and sign a 
joint agreement, and then assign the appropriate teams to monitor 
and support the project. 

Public communication on environmental protection and sustainable 
development has a short tradition in Poland. There were a few spec-
tacular or notable campaigns, but none of them was able to bring 
about a lasting change in attitudes, not to mention a change in 
behaviours. This is so because the only projects we get involved in 
are ad hoc projects, which fail to be integrated into larger, carefully 
devised and consistently implemented, long-term public education 
and awareness programmes, which would permanently change the 
public consciousness and behaviours.

There is no doubt that implementation of carbon capture and stor-
age in Poland requires a series of media campaigns, but these cam-
paigns should be regarded as only one of the tools of a broad public 
awareness programme to promote CO  emission control. 

The problem of CO  emissions is a global one. Examples of similar 
programs can be found all over the world. Good practices should be 
put in place. They should be investigated and analysed, contacts 
with their authors should be established, and their experience uti-
lised. 
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The process of CCS technology implementation, not only in Poland 
but also in other countries around the world, will not be easy, be-
cause in a democratic society it is not enough to be right, one must 
also be able to convince others of the merits of one’s position. 

  The public consultations, started early in the process of the 
project implementation in the spirit of civil dialogue, allow to ac-
complish even the most complex projects.

reach an agreement for implementation of the project which is 
the most viable in economic, social and environmental terms .
  Consultations in the spirit of civil dialogue allow to build a social 

-
plementation of subsequent public investment projects in local 
communities.

. The Programme 
 

a common goal. The programme should also:

the social division of tasks,

allow presentation of all views and opinions,

encourage mutual explanation of doubts, to understand 
and respect the diverging positions and interests,

turning them into win-win solutions.

Then, the Public Communication Programme becomes a platform 
for constructive public dialogue. Civil dialogue is a way of 
creating, building and maintaining relationships between the state 

ensure partnership and cooperation of all stakeholders in seeking, 
agreeing on and achieving common public policy goals.
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In the context of coal’s role in the structure of global energy pro-
-

ated with major reductions of greenhouse gas emissions, clean coal 
technologies are becoming one of the most important elements of 
the new energy model. In the case of Poland, Carbon Capture and 
Storage will be indispensable in allowing for a low-carbon transfor-
mation of the Polish economy - in line with the strategy of the Euro-

of measures and initiatives under the umbrella of the Polish CCS 
Strategy need to be implemented. 

  The government decides to grant CCS a high political status 
as one of the key tools for the implementation of the Polish 
energy and climate policy.

  
Coal Technologies Programme is prepared. The Programme 
provides a framework for the development and deployment  
of clean coal technologies in Poland.

  In order to optimise the investments and capital expenditures, 
the Government Plenipotentiary for Clean Coal Technologies is 
being appointed. The Plenipotentiary, on behalf of the govern-

-
ship Programme, intervenes in case of irregularities, reviews 
the program and, if necessary, sets new actions and initiatives. 
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   CCS Directive is transposed into the Polish law by changing the 
existing legislation. The changes are comprehensive and enter 

manner.  
  A new legislative act on transportation corridors, which governs 
transport of carbon dioxide, is prepared and enters into force. 
  If the amendment of existing legislation becomes impossible 
to carry out in due time,  a separate act, which allows for an ef-

  The Government is actively engaged in increasing public funds 

-

  The government plans to develop a system of support for CCS 
(including direct subsidies to the project, tax credits, loan guar-
antees and loans at preferential terms).
  The government decides to allocate a part of the revenue from 
auctioning emission allowances (under Phase III of the European 
Emissions Trading Scheme) to CCS.
  CCS projects are implemented on a Public-Private Partnership 
basis.

   A Polish CCS cluster is established. The cluster aims at stream-
lining the process of CCS development in Poland via coordina-
tion of activities carried out by public, private, academic and 
particularly research and development units. Its main task is to 
make optimal use of the existing and developing new technolo-

   A comprehensive Social Communication Program is developed 

perceiving, understanding and accepting a common goal. Due 
to the fact that CCS implementation is in the interest of the 
whole country and not just individual entities, the Program is 
given the status of a government program. 
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