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Foreword from Michał Kurtyka,  
Minister for Climate and Environment

Ladies and gentlemen,

This report prepared by the Lower Silesian Institute of Energy Studies, which I have the pleasure to present to 
you,	fits	perfectly	into	the	discussion	on	the	energy	transformation	and	the	role	of	natural	gas	in	this	trans-
formation, which is of particular interest to market participants in Poland. That is why, every opinion in this 
debate is so valuable.

This publication deals with a very important issue, not only for the gas sector, but also for the entire energy 
sector and economy, of placing natural gas in both European strategies and the domestic energy mix.

We know that Poland is facing the challenge of building a new energy system and a new economy based on 
zero-emission energy sources to meet its climate challenges in the coming years. I believe that Poland can 
actively participate in the common European struggle to reduce the impact of our continent on the climate.

At the same time, it is worth remembering that achieving the ambitious goals set by the European Commis-
sion	in	the	area	of	the	zero-emission	economy	requires	increased	efforts	and	diversified	actions	from	indivi-
dual EU Member States. In case of Poland, the change of energy mix is undeniably linked to natural gas, which 
in the initial phase of the transformation should replace more emission-intensive fuels, primarily in the electri-
city and heating sectors. In the longer term, however, as the share of renewable energy sources in the energy 
mix increases, it is gaseous-fuel-based generation units that can guarantee the balance of the power system, 
as they have the greatest potential to provide adequate back-up capacity in the event of a shortage of elec-
tricity generated from renewable energy sources.

I	feel	that	the	future	of	the	gas	sector	is	optimistic,	provided,	however,	that	energy	companies	quickly	join	in	
the work to promote decarbonised gases such as biomethane and hydrogen. It must not be forgotten that 
gas networks can serve new value chains in this area.

I invite you to read this study, which I feel is an important voice in the broad debate on the energy transition.

       Michał Kurtyka
       Minister for Climate and Environment
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Foreword on behalf of the report’s authors

Ladies and gentlemen,

We are pleased to present you with DISE’s Report on Natural Gas in the Energy Transformation Process in 
Poland. This report was carried out as part of a grant awarded by the European Climate Foundation. It is 
the	first	comprehensive	study	analysing	the	role	of	fuel	gas	in	the	process	of	moving	away	from	fossil	fuels	
and implementing renewable energy sources on a large scale in Poland.

This	report	is	a	pioneering	analysis	of	Poland’s	difficult	path	to	achieving	climate	neutrality	on	the	legal,	
economic, technical and social levels. Our experts explain the individual nature of the plans to achieve 
the common goal of climate neutrality and assess the potential of using gas technologies in the process 
of transformation of the Polish energy sector. This document also analyses the possibility of integrating 
the sectors, which will result in the operation of a hybrid power system based on gas sources, RES and 
energy storage installations using hydrogen.

The study is an attempt to answer the question: when can Poland achieve climate neutrality? We are con-
fronting	the	diversified	scenario	with	the	EU’s	ambitions	and	estimating	the	cost	of	the	Polish	energy	trans-
formation.	At	the	same	time,	we	postulate	the	harmonisation	of	the	legal	framework	allowing	for	the	effec-
tive implementation of European Union climate policy.

       for the Authors
       Remigiusz Nowakowski
       President of the Management Board of DISE
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Executive summary

The	transformation	of	the	power	sector	taking	place	under	the	influence	of	global	megatrends	–	decar-
bonization,	RES	development,	electrification	of	transport	and	heat	engineering,	energy	efficiency	–	has	
a	significant	impact	on	determining	the	perspective	of	using	fossil	fuels	as	energy	carriers.	Natural	gas	
can act as a transition fuel and thus constitute a bridge solution in the transformation process in Polish 
energy industry, the fuel mix of which is still based in approx. 75% on hard coal and brown coal. The role 
of gas in the transformation process should be considered in relation to the structure of fuels used 
for energy production and the possibility of replacing them with alternative solutions, while ensuring 
an	appropriate	level	of	security	of	supply,	therefore,	it	may	be	different	in	individual	countries.

For many years, natural gas has been recognized as a fuel with high potential for the future in the power 
sector.	Its	value	consisted	in	significantly	lower	emissions	compared	to	other	fossil	fuels	such	as	coal	and	
crude oil. Gas turbine and engine technologies have developed rapidly across the world and their manu-
facturers	have	offered	solutions	characterized	by	high	efficiency	of	fuel-to-energy	conversion	and	signifi-
cant	flexibility	of	operation	depending	on	the	demand	of	the	power	system.	However,	the	geographically	
limited resources and high costs of construction of the transmission infrastructure caused that the cost 
of	gaseous	fuel	was	significantly	higher	than	of	other	conventional	fuels	and	its	use	in	the	power	sector	
was	limited.	In	recent	years,	this	situation	has	changed	mainly	due	to	a	significant	increase	in	LNG,	with	
significant	quantities	entering	global	markets	from	the	USA	as	a	result	of	the	so-called	“shale	gas	revo-
lution”. In Poland, the dependence on one supply direction was an additional barrier to the wider use 
of	natural	gas	in	the	power	sector,	and	it	was	used	by	Russia	–	the	main	gas	producer	in	Europe	–	for	
political	purposes.	However,	the	strategic	decisions	of	the	Polish	government	led	to	the	construction	
of	the	LNG	terminal	and	significant	extension	of	cross-border	links,	which	resulted	in	significant	diver-
sification	of	supply	directions.	This	opened	a	way	to	increase	the	role	of	natural	gas	in	the	power	sec-
tor and to use it in the process of replacing part of the hard and brown coal based generation, as well 
as support for RES technologies through the possibility of quick response and compensation of energy 
demand in periods of lower generation from RES.

When	joining	the	European	Union,	Poland	has	committed	itself	in	the	Treaties	of	Accession	to	meet	the	tar-
gets	for	the	reduction	of	greenhouse	gas	emissions,	which	in	turn	has	a	significant	impact	on	the	shaping	
of	our	fuel	mix.	The	European	Commission	has	set	itself	the	objective	of	making	Europe	a	climate-neutral	
continent	by	2050,	at	the	same	time	proposing	the	adoption	of	a	new	long-term	policy,	based	on	the	so-cal-
led “European Green Deal”. Recently, it was also recommended to increase the reduction of CO2 emissions 
by	2030	from	the	planned	40%	to	50%	or	55%.
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The function of natural gas in the energy transformation concept of the “European Green Deal” has not 
been	clarified.	The	only	explicit	request	made	for	this	fuel	is	to	reduce	the	emissions	of	the	gas	sector.	A	fair	
transformation	mechanism	does	not	clearly	address	the	possibility	of	financing	investments	in	the	natural	
gas	sector.	From	2022,	natural	gas	will	be	excluded	from	the	financial	support	of	the	European	Investment	
Bank.	This	is	the	outcome	of	the	decision	of	November	14,	2019,	in	which	the	EIB	adopted	a	new	emis-
sion	efficiency	standard	for	providing	loans	to	investments,	i.e.	250	grams	of	CO2/kWh, which will replace 
the	current	standard	of	550	g	of	CO2	/ kWh used to qualify the generating units for the ability to use sup-
port mechanisms under the so-called “power market”.

The	final	position	of	the	European	Commission	on	the	role	of	natural	gas	in	the	energy	transition	is	still	
pending. At the same time, the European Commission sends messages to the public indicating that 
natural gas can act as a bridge fuel in the process of transforming the European energy sector. Such 
repeated	signals	show	that	there	is	a	view	in	Brussels	that	the	gas	fuel	was	given	a	specific	status	dur-
ing	the	transition	of	the	power	sector	to	the	climate	neutral	economy	model.	However,	this	balanced	
approach to the future of natural gas is confronted with radical attitudes aimed at the ultimate eliminat-
ing	of	fossil	fuels,	including	natural	gas,	in	order	to	achieve	the	objectives	of	the	European	Green	Deal	
announced	by	the	European	Commission	in	2019.	The	primary	objective	of	this	new	strategy	is	to	build	
climate neutral, zero-emission economies.

Finally,	the	Commission’s	efforts	may	aim	at	full	decarbonisation,	also	including	natural	gas,	which	had	
been recognized by the European Union as an environmentally friendly “blue fuel” not so long ago. The pri-
mary	objective	of	this	new	strategy	is	to	build	climate	neutral,	zero-emission	economies.

The EU energy and climate policy (CO2	emission	reduction	objectives)	as	well	as	the	economy	of	the	coal	
power sector (mainly caused by the prices of CO2 emission allowances) may lead to a complete departure 
from	the	use	of	coal	fuels	in	electric	power	generation	following	2035	or	2040.	In	the	face	of	the	depar-
ture from coal, the coverage of electricity demand will be based on sources using natural gas (CCGT 
sources	–	Combined	Cycle	Gas	Turbine),	renewable	energy	sources	(RES)	–	offshore	and	onshore	wind	
sources	and	photovoltaics	–	as	well	as	nuclear	sources	and	hydrogen	turbines.

The role of natural gas as a transitional fuel in the process transformation that is fair, economically accept-
able and provides energy security, may prove important. The evolutionary change in the electric power 
generation structure in Poland, towards maximizing the share of renewable energy sources, requires 
the use of bridge technologies and fuels.

Therefore, the Polish energy sector, undergoing the transformation, must rely on transitional technolo-
gies	and	fuels	which	will	help	it	achieve	the	condition	of	climate	neutrality	without	major	perturbations	
for	the	entire	national	economy.	In	the	opinion	of	the	authors	of	the	Report,	natural	gas	may	fulfill	such	
role in the power sector and in the heat engineering sector in Poland. Being the least emissive fossil fuel, 
it should partially replace hard coal and brown coal during the transition period, at the same time taking 
over the role of stabilizer of the entire power system. The adoption of the role of transitional fuel by natu-
ral gas is also supported by the complementarity of gas generation sources and renewable sources.

In	the	final	assessment	based	on	the	current	state	of	knowledge	in	the	2050	horizon,	the	development	
of the Polish power industry based on gas sources may be approx. PLN 81 billion cheaper than the sys-
tem	based	mainly	on	RES	sources	(however,	financing	conditions	may	change	in	the	next	2-3	years).	
At	the	same	time,	the	development	of	low-emission,	flexible	CCGT	generating	capacities	will	allow	for	
stabilization and regulation of the system operation, based increasingly on uncontrollable RES sources, 
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and will allow for reduction of CO2	emissions	by	55%	in	2030	compared	to	2005	and	by	85%	in	2050.	
Development based mainly on RES will allow for reduction of CO2	emissions	by	further	10%	in	2050,	
simultaneously	at	higher	required	level	of	capital	expenditures	(in	total	approx.	PLN	500	million	by	2050)	
and	higher	required	level	of	electricity	storage	capacity	in	order	to	stabilize	the	system	–	in	comparison	
with the mix based on gas sources.

The development of CCGT units will also allow for their further use in the face of tightening the energy and 
climate policy through the possibility of conversion to emission-free sources burning hydrogen. Devel-
opment	based	on	CCGT	units	will	result	in	a	significant	increase	in	the	natural	gas	demand	in	Poland,	
which will translate into the need to develop the natural gas transport and storage infrastructure in order 
to ensure the required amount of fuel.

Investments in gas generation and transmission infrastructure will be important for balancing the power 
system due to the need to locate large gas units in places where the NPS needs the most the sources 
of	high	operation	flexibility.	The	current	available	capacity	for	electric	power	generation	based	on	gas	
power	units	is	2,976	MW,	whereas	after	completion	of	the	investment	project	in	power	units	in	Dolna	
Odra,	Ostrołęka	and	Żerań	power	plants	(this	power	unit	is	planned	for	handover	in	November	2020),	
the installed power will reach twice the level, i.e. 5,875 MW, in the next few years. It is planned that 
by	2040	the	Polish	economy	will	allocate	approx.	5	billion	m3 of gas per year and this will fully cover 
the	demand	of	the	balancing	power	plants.	Both	LNG	supplies	to	the	two	regasification	terminals	and	
the gas sent through the Baltic Pipe system change the direction of gas import to Poland from eastern 
to northern.

Natural gas, as the most environmentally friendly fossil fuel, can provide important support for further 
reduction of CO2	emissions	as	well	as	SOx,	NOx,	mercury	vapors,	PM10,	PM2.5	emissions.	It	is	not	possi-
ble to completely eliminate CO2	emissions	if	gas	is	used	in	the	economy,	but	it	is	possible	to	significantly	
reduce them. The planned reduction of emissions in the heat engineering sector will require taking into 
account the EU tendency to use natural gas only at the initial stage of the transformation in order to even-
tually replace it with biomethane and hydrogen. The experts stress that, in fact, the role of natural gas is 
currently extremely important in particular to ensure energy security, but in the future, the gas transport 
infrastructure will be modernized so that it can be used for hydrogen transmission.

The	use	of	biomethane	can	help	to	significantly	reduce	CO2 in the transport and heat engineering sectors. 
The	analyses	show	that	this	is	one	of	the	cheapest	and	most	effective	methods	for	the	Polish	economy	
to	meet	the	EU	RES	objective	in	transport	for	2030,	when	at	least	7%	of	the	fuel	mix	is	to	be	made	up	
of advanced biofuels and biocomponents.

Decisions on investments made in the construction of gas infrastructure should take into account the risk 
of	the	gas	sector	decarbonisation	process	by	2050.	It	is	noticeable	that	there	is	a	need	to	create	a	regu-
latory framework enabling the development of the so-called hybrid energy systems, based on cross-
sectoral cooperation of gas systems with power systems, including e.g. the approval of the having and 
provision	by	TSO	(on	TPA	basis)	of	services	in	the	“power-to-gas”	(P2G)	system	used	for	conversion	of	elec-
tricity into hydrogen or the use of the capacity of underground gas storage facilities as energy storage 
facilities,	injected	e.g.	with	hydrogen	from	the	P2G	system,	which	may	secure	both	the	needs	of	the	gas	
system and the power system.
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Heating	of	buildings	in	the	future	is	also	to	be	primarily	based	on	renewable	energy	sources,	but	a	sig-
nificant	contribution	to	these	activities	will	have	to	be	made	by	natural	gas	(network	gas	and	LNG),	gas	
with the addition of hydrogen or biomethane produced from renewable energy sources and biogas.

The process of “greening” of natural gas, understood as introducing natural gas with the addition of renew-
able	gases	(hydrogen	or	biomethane)	into	the	cycle	–	will,	however,	require	significant	support	from	
the	European	Commission	in	the	regulatory	aspect	and	huge	financial	outlays	by	governments	of	coun-
tries implementing this technology in the power sector.

Considering	the	above	and	the	significant	share	of	coal	in	the	Polish	fuel	mix,	it	should	be	concluded	
that	natural	gas	will	act	as	a	transitional	fuel	enabling	to	implement	the	EU	climate	policy	objectives	
in Poland. The time frames of using gas as a bridge fuel in the transformation of the Polish power sector 
will	be	longer	than	in	other	EU	countries,	probably	exceeding	the	2050	perspective,	which	has	a	techni-
cal,	economic	and	social	justification.
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list of abbreviations

Bau		 –		Business	as	Usual	scenario

CBaM		 –		Carbon	Border	Adjustment	Mechanism

CCgt		 –		Combined	Cycle	Gas	Turbine	(natural	gas-fired	power	generation	unit	operating	
 in combined mode, i.e. gas turbine and steam turbine)

CCgt_CCu		 –		Combined	Cycle	Gas	Turbine	Carbon	Capture	and	Utilisation	–	CCGT	unit	with	carbon
 capture and utilisation technology

CEM		 –		Capacity	Expansion	Model

CO2  –		carbon	dioxide

Cng		 –		Compressed	Natural	Gas

Dsr		 –		Demand	Side	Response	–	temporary	reduction	of	power	consumption

rEs Directive		 –		Directive	2018/2001	of	the	European	Parliament	and	of	the	Council	of	11	December
	 2018	on	the	promotion	of	the	use	of	energy	from	renewable	sources	(L	328/82)

E		 –		high-methane	natural	gas	type	E	(formerly	GZ50)

CHP		 –		CHP	plant

El		 –		electricity

Eu Ets		 –		European	Union	Emissions	Trading	System

Eua		 –		European	Union	Allowance

FOM		 –		Fixed	Operations	and	Maintenance

Fsru		 –		Floating	Storage	and	Regasification	Unit

JtF		 –		Just	Transition	Fund

gJ		 –		gigajoule

gWe		 –		gigawatt	of	electric	power

gWh		 –		gigawatt	hour

Mrg		 –		methane-rich	natural	gas
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HFCs		 –		hydrofluorocarbons	–	fluorocarbons

ItrE		 –		European	Parliament’s	Committee	on	Industry,	Research	and	Energy

uVCEg		 –		unit	variable	cost	of	electricity	generation

CDgu / nCDgu		 –		centrally	dispatched	generation	unit	/	generation	unit	not	at	the	central	disposal	
 of the transmission system operator

EC		 –		European	Commission

KOBiZE		 –		National	Centre	for	Balancing	and	Management	of	Emissions

nECP 2021-2030		 –		National	Energy	and	Climate	Plan	for	2021-2030

PPs		 –		National	Power	System

kWh		 –		kilowatt	hour

lCOE		 –		Levelised	Cost	of	Electricity	–	a	comparative	total	unit	cost	of	electricity	including	
	 capital	expenditure,	variable	and	fixed	generation	costs,	as	well	as	the	lifetime	of	the 
 generating technology concerned and the potential production of electricity over the 
 lifetime of the installation

lng		 –		Liquefied	Natural	Gas

lrF		 –		Linear	Reduction	Factor

ls		 –		nitrogenous	natural	gas	type	Ls	(formerly	GZ35)

lw		 –		nitrogenous	natural	gas	type	Lw	(formerly	GZ41.5)

Mg		 –		megagram	(tonne)

MJ		 –		megajoule

Msr		 –		Market	Stability	Reserve

MWe		 –		megawatt	of	electrical	power

MWh		 –		megawatt	hour

nECP		 –		National	Energy	and	Climate	Plans
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OCgt		 –		Open	Cycle	Gas	Turbine	–	natural	gas-fired	power	generation	unit	operating	in	simple
 mode, i.e. gas turbine

Offshore		 –		power	generation	unit	using	the	energy	of	sea	winds

Onshore		 –		onshore	wind	power	generation	unit

DsO		 –		distribution	system	operator

ssO		 –		storage	system	operator	TSO	–	transmission	system	operator

rEs		 –		renewable	energy	sources

PEP2040		 –		Polish	Energy	Policy	until	2040	–	executive	summary	(document	of	8	September	2020)

PFCs		 –		perfluorocarbons

gDP		 –		gross	domestic	product

tnDP		 –		Transmission	Network	Development	Plan	–	PSE	document	‘Development	Plan	for
	 Meeting	Current	and	Future	Electricity	Demand	for	2021-2030’	of	June	2020.

PsE		 –		Polskie	Sieci	Elektroenergetyczne

PWEa		 –		Polish	Wind	Energy	Association

PV		 –		photovoltaics	–	solar	power	and	photovoltaic	effect	electricity	generation	unit

rEgI		 –		Committee	on	Regional	Development

IgM		 –		Intraday	Gas	Market

DaM		 –		Gas	Day-Ahead	Market

CFIMg		 –		Commodity	Forward	Instruments	Market	for	Gas

sgH		 –		Warsaw	School	of	Economics
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rDs		 –		Responsible	Development	Strategy	to	2020	(with	an	outlook	to	2030)

tFEu		 –		Treaty	on	the	Functioning	of	the	European	Union

tPa		 –		Third	Party	Access	–	the	principle	that	the	owner	or	operator	makes	its	network	
 infrastructure available to third parties in order to provide services to customers.

CJEu		 –		Court	of	Justice	of	the	European	Union

tEu		 –		Treaty	on	European	Union

tWh		 –		terawatt	hour

Eu		 –		European	Union

Eu15		 –		Countries	forming	the	European	Union	before	the	accession	of	new	members	in	2004.
 These are the countries: Austria, Belgium, Denmark, Finland, France, Germany, 
 Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden and the 
	 United	Kingdom.	These	countries	are	also	known	as	the	‘Old	Union’.

VOM		 –		Variable	Operations	and	Maintenance,	non-fuel	variable	costs	of	electricity	generation

l		 –		lignite

HC		 –		hard	coal

tC		 –		thermal	coal
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Introduction – assumptions and research findings

The European Green Deal	announced	by	the	European	Commission	in	2019	is	to	bring	about	a	qualitative	
change	in	the	functioning	of	all	major	segments	of	European	countries’	economies.	One	of	them	is	the	
energy	sector,	from	which	fossil	fuels	are	to	be	removed.	The	Commission’s	efforts	to	achieve	full	decar-
bonisation also apply to natural gas, which not so long ago was recognised by the European Union as envi-
ronmentally friendly “blue fuel”. The main goal of this new strategy is to build zero-emission climate-neu-
tral economies. This political vision is to determine the nature of economic development and, to a large 
extent,	of	social	life	(e.g.	influencing	the	consumption	model	of	individuals	and	entire	societies)	of	the	EU	
Member States over the next three decades. In the opinion of the authors of the European Green Deal, 
its full implementation in the proposed form will lead to a profound rebuilding of the existing in-house 
model and at the same time set the right direction for changes on a global scale. According to Ursula von 
der Leyen, President of the European Commission: “Europe must lead the transition to a healthy planet 
and a new digital world. But it can only do so by bringing people together and upgrading our unique social 
market	economy	to	fit	today’s	new	ambitions.”11 The reality of this daring intention will bring about changes 
in,	among	other	things,	the	availability	and	redistribution	of	financial	resources	and	regulatory	conditions	
for many sectors of the economy. The announcement of this new trend was the decision of the European 
Investment	Bank	in	November	2019	to	start	financing	investments	related	to	natural	gas	at	the	end	of	2021.

The implementation of the plans of the current European Commission will not be an easy and achieva-
ble	task	in	the	short	term.	This	is	evidenced,	among	other	things,	by	the	2050	perspective	adopted	in	the	
document, the fundamental message of which is to achieve a climate-neutral model of EU economies. The 
implementation of such an ambitious concept has to be seen in process categories, taking into account 
the	presence	of	a	transition	phase	in	which	bridging	solutions	will	be	applied,	evolving	into	the	final	tech-
nological and organisational form. An integral feature of the transformation processes is the presence of 
transition periods during which the desired state of a given system is more or less dynamic, in this case, 
energy in its broadest sense. During this period, new conditions for the functioning of a given system (sec-
tor,	sub-sector	of	the	economy),	a	new	hierarchy	of	priorities,	and	new	criteria	for	assessing	the	effects	
achieved are introduced. A classic example of such a process was the political and economic transforma-
tion	conducted	in	many	Central	and	Eastern	European	countries	in	the	1990s.	The	example	given	here	
indicates that this process is all the more complex the deeper the qualitative change is introduced. In the 
context of the current ambitious climate protection policy, this is particularly true of the transformation 
of	the	Polish	energy	sector,	which	is	quite	specific	in	the	European	context.

1	 The	von	der	Leyen	Commission:	for	a	Union	that	strives	for	more,	10.09.2019,	https://ec.europa.eu/commission/presscorner/detail/en/
IP_19_5542
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In order to meet the very demanding EU climate protection policy, Poland is therefore faced with the need 
to develop a strategy for the transformation of its national economy which matches its capabilities. The 
choice	of	the	‘path	of	transformation’	should	take	into	account	objective	factors	determining	the	condition	
of a country’s energy economy at the starting point. In the case of Poland, such a factor is a very high level 
of the share of hard coal and lignite in electricity and heat production. Another characteristic element of 
the	specificity	of	the	national	energy	sector	is	the	domination	of	large-scale	energy,	concentrated	mainly	
in the southern and central regions of Poland.

Therefore, the Polish energy sector undergoing transformation must rely on bridging technologies and 
fuels	which	will	help	it,	without	major	perturbations	for	the	entire	national	economy,	to	achieve	a	state	of	
climate neutrality. In the opinion of the authors of this Report, natural gas can play such a role in the 
power sector in Poland. As the least carbon-intensive fossil fuel, natural gas will partially replace coal and 
lignite during the transition period, assuming, at the same time, the role of stabilising the national energy 
system. The fact that natural gas is a transitional fuel is also supported by the complementarity between 
gas-producing sources and renewable sources, which are still characterised by high labour instability2. The 
use of natural gas as a transitional fuel would also comply with the principles of rational management. We 
should take account of the fact that in recent years Poland has made a huge investment and organisatio-
nal	effort	to	build	a	safe	and	liberalised	natural	gas	market,	with	considerable	EU	support.	Unlike	many	
Western	European	countries,	Poland	has	experienced	a	deep	deficit	in	energy	security	in	terms	of	gas	sup-
plies,	resulting	from	being	dependent	on	one	supplier	and	one	direction	of	supply.	Differences	between	
Poland and the developed European countries has still been visible, including public access to infrastruc-
ture and gas fuel. In Poland, catching up with the underdevelopment in this area is treated as part of the 
strategy to reduce the civilisation gap with Western Europe. Natural gas is used not only as fuel in the 
power industry, but also as raw material used in large quantities, inter alia,	in	the	production	of	artificial	
fertilisers for domestic and European agriculture. The existing gas infrastructure and the developed mar-
ket model should be used as much as possible in the years-long process of transformation of the Polish 
energy sector, and hence, the Polish economy. They should be used to promote access to non-emission 
gases, such as green hydrogen (produced from renewable energy sources) or biomethane.

This Report focuses on the process of reconstruction of the Polish energy sector, including also the heating 
sub-sector, due to its key importance for the national economy in terms of emissions. An interesting area 
with	great	“transformational”	potential	in	this	context	is	road	and	sea	transport,	where	liquefied	gas	(LNG)	
or compressed gas (CNG) can be a low-emission substitute for oil-based fuels. We assume that natural 
gas will increase its share in the fuel consumption on the part of transport in the next decade, but due to 
the	scope	of	the	Report,	this	issue	is	not	subject	to	thorough	analysis.

2	 J.	Piskowska-Wasiak,	Possibilities	of	complementary	use	of	natural	gas	and	renewable	energy	sources,	“NAFTA-GAZ”,	No.	4,	2018,	p.	292,	http://
archiwum.inig.pl/INST/nafta-gaz/nafta-gaz/Nafta-Gaz-2018-04-05.pdf.
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Purpose of the report

The goal of this Report is to analyse the possibility of using natural gas as a transitional fuel, which 
is a bridging solution in the transformation process of the energy sector in Poland.

The indication of natural gas as a transition fuel shall be based on the following assumptions:

a. The paths of individual countries to the zero-emission economy established in the European Green 
Deal must	be	individual,	taking	into	account	the	specific	nature	of	national	energy	economies.

b. The existing gas infrastructure, which is still being built at great cost, should be used in the future:

• ensuring	the	supply	of	fuel	for	natural	gas-fired	power	plants	and	CHPs,	which	will	replace	coal-fi-
red power plants excluded from the country’s electricity system,

• making	the	mixture	of	natural	gas	and	one	of	the	‘green	gases’	available	to	customers	during	a	trans-
itional period,

• making	one	of	the	‘green	gases’	available	to	consumers,	which	will	become	an	alternative	to	natural	
gas (biogas, green hydrogen, synthetic methane).

In the analysis covered by this Report, the European Commission’s new strategy, i.e. the European Green 
Deal, has	been	identified	as	the	main	determinant	stimulating	the	transformation	process	of	the	power	
sector	in	Poland.	The	first	chapter	of	this	Report	presents	its	objectives	as	well	as	proposals	for	actions	and	
tools. This section also includes a description and analysis of other documents important for the future of 
Polish	and	European	energy	sector:	“Europe	2020:	the	European	Union	strategy	for	growth	and	employ-
ment”	and	the	so-called	Paris	Agreement	concluded	in	December	2015	at	the	21st	Conference	of	the	Par-
ties	to	the	United	Nations	Framework	Convention	on	Climate	Change	(COP21).	This	Report	also	accounts	
for	the	key	significance	of	the	legal	act	in	the	form	of	Directive	2018/2001	of	the	European	Parliament	and	
of the Council (EU) (RED II Directive). A fundamental issue for the development of gas-based energy, descri-
bed	in	this	part	of	the	Report,	is	also	the	question	of	the	possibility	of	financing	future	investments	of	this	
kind in the light of the assumptions of the European Green Deal.

The current version of the EU climate policy has also been confronted with the government’s documents 
of key importance to the Polish electricity sector in the form of the “Strategy for Responsible Development 
up	to	2020”	(hereinafter	referred	to	as	the	RDS)	and	the	“National	Energy	and	Climate	Plan	2021-2030”.	
The report also refers to the assumptions contained in the latest version of the draft “Energy Policy of 
Poland	until	2040”	“(PEP2040)	of	September	2020.	Unfortunately,	at	the	time	of	the	completion	of	works	
on the Report, the draft was available only in the form of a summary. From the point of view of the theses 
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provided in this Report, in the material made available by the Ministry of Climate, there is a very important 
phrase describing gas-based energy as a transitional technology in the process of energy transformation 
in Poland: “Natural gas will be a bridging fuel in the energy transformation process”3.

The second chapter of the Report is dedicated to the current role of natural gas and its place in the energy 
mix of Poland. The uniqueness of the Polish energy mix is another determinant, after the European Green 
Deal, decisive about the need to individualise (nationalise) the energy transformation process in Poland. 
Despite the modest share of gas in electricity production, its role in the Polish economy is much broader. 
Therefore, when constructing an optimal model of the energy transformation for Poland, one should take 
into account the conditions resulting from the model and size of the gas market. This chapter therefore 
presents the characteristics of the natural gas market in Poland, the state of security of supplies as well 
as the degree of its liberalisation and links with the Central and Eastern European markets. This part of 
the	Report	also	identifies	areas	of	possible	use	of	natural	gas	on	a	larger	scale	as	a	transition	fuel	in	the	
energy transformation, pointing primarily to district heating and balancing support for renewable energy 
sources (hereinafter referred to as RES).

The last, fourth, chapter of the Report presents three scenarios for the transformation of the Polish power 
sector, using natural gas as a transition fuel, replacing the current primary source, which is coal.

3	 Ministry	of	Climate,	“Energy	Policy	of	Poland	until	2040”,	executive	summary,	pages	7,	8.

Source: Own analysis
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Scenario 1 – Business as Usual

In	developing	this	transformation	scenario,	the	assumptions	and	projections	contained	in	the	PEP20404 
project	(published	by	the	Ministry	of	Climate	in	September	2020)	were	used.	In	addition,	this	document	
has	been	confronted	with	the	‘National	Energy	and	Climate	Plan	for	2021-2030’.	This	scenario	is	conserva-
tive in nature and is based on the hypothetical assumption of lack of Poland’s agreement to quickly and 
radically reduce the share of coal in the national energy mix. In this case, the process of decarbonisation 
changes in the domestic power industry would be an evolutionary one.Scenario 2 – Diversified

The	diversified	scenario	is	an	original	proposal	of	the	authors	of	this	Report	–	an	individualised	and,	at	the	
same time, optimum transformation path for the Polish energy sector, reconciling the interests and expec-
tations of all parties. It assumes Poland’s ability to adapt to the conditions introduced by the European 
Green Deal, while retaining the possibility of choosing the transformation option deemed appropriate to 
the	domestic	conditions.	This	scenario	presents	the	benefits	of	using	a	low-emission	fuel,	i.e.	natural	gas,	
in the consistently progressing process of eliminating coal sources in the Polish power industry. This sce-
nario is based on the following directional assumptions:

• Poland	aims	to	significantly	reduce	the	volume	of	carbon	dioxide	(CO2) emissions from the power indu-
stry.	In	order	to	achieve	this	goal,	by	2040	the	least	efficient	(oldest)	and,	at	the	same	time,	most	emis-
sion-intensive	coal-fired	units	will	be	withdrawn	from	the	national	power	system.

In	such	a	model	of	transformation,	electricity	production	should	be	deeply	diversified	–	coal	is	replaced	
first	of	all	by	natural	gas,	and	then	by	renewable	energy	sources	(hereinafter	referred	to	as	RES)	(offshore,	
onshore,	photovoltaics,	partially	biomass/biogas)	and	in	the	2040	horizon	by	nuclear	energy.

Scenario 3 – Renewable

In constructing the last, renewable scenario of the Polish energy transformation, the following was adop-
ted a hypothetical assumption in which, in general, all the EU Member States, including Poland, accept the 
European Commission’s European Green Deal strategy without any reservations or political negotiations. 
As	a	result,	a	radical	path	of	transformation	would	be	adopted,	assuming	the	EU	scenario	aimed	at	fulfil-
ling	the	objectives	of	reducing	CO2 emissions, in line with the European Union’s energy and climate policy. 
In order to achieve this ambitious goal, Poland is maximising the development of emission-free RES sour-
ces	(offshore,	onshore,	photovoltaic)	and	striving	for	the	fastest	possible	commissioning	of	nuclear	power	
(around	2035).	Initially,	gas	sources	will	be	complementary	to	the	energy	mix,	and	in	the	long	term	they	
will	play	a	balancing	and	regulatory	function.	A	full	coal	exit	–	motivated	by	the	ambition	to	meet	the	EU	
emission	targets	–	will	take	place	already	in	2035.

All	the	scenarios	presented	herein	are	based	on	the	theoretical	assumption	that	the	objectives	adopted	
in the European Green Deal remain unchanged and that the European Union will maintain the priority of 
an	ambitious	climate	protection	policy	for	decades	to	come.	The	effects	of	the	Report	can	therefore	be	
used in the short or medium term, referring to the optimal transition period for gas, which will end with 
the energy transformation process in Poland.

4 The Ministry of Climate has published only an 18-page summary of the document.
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1 ChaPter
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assumptions defining the 
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energy transformation 
process.
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1.1. the international and legal basis of the European green Deal

In order to know the essence of the new European Green Deal strategy, it is necessary to point out the 
international	context	being	at	the	root	of	climate	policy	making.	Historically,	the	Kyoto	Protocol,	signed	on	
10	December	1997,	is	considered	to	be	the	first	binding	agreement	in	this	area.	For	our	analysis,	the	pro-
visions	of	Article	2	of	the	aforementioned	Protocol,	according	to	which	the	parties	to	the	Protocol	have	
committed	themselves	to	limit	the	increase	in	global	temperature	by	1.5ºC	with	ambition	to	2ºC,	are	rele-
vant.	Article	3,	in	turn,	sets	the	objective	of	reducing	greenhouse	gas	emissions	by	at	least	5%	by	2012	
compared	to	1990	levels.5	However,	for	the	reasons	that	will	be	mentioned	later,	neither	the	Kyoto	Proto-
col nor subsequent international agreements have prevented negative climate change and led to a shift 
in	the	energy	system	towards	environmental	sustainability,	so	these	are	still	major	challenges	of	the	21st	
century.	The	publication	of	11	December	2019	of	the	European Green Deal by the European Commission 
is not only an expression of the dynamism of the EU’s pro-climate actions, but above all a legal consequ-
ence	of	the	ratification	of	the	Paris	Agreement,	concluded	on	12	December	2015,	by	the	EU	on	5	October	
2016.	The	EU	ratified	the	Paris	Agreement	on	5	October	2016,	concluded	on	12	December	2015,	as	a	result	
of the United Nations Framework Convention on Climate Change6. The	legal	significance	of	this	agreement	is	
expressed in raising climate issues as the priority problems of the modern world, requiring urgent interven-
tion	in	the	form	of	legal	standards	that	will	ensure	the	effectiveness	of	the	actions	taken.	The	Paris	Agre-
ement,	in	its	preamble,	expresses	a	very	important	idea	that	the	need	for	an	effective	response	to	climate	
threats is a common concern of mankind, but should be implemented in the light of different national cir-
cumstances. This is in line with the thesis of this Report, that is to say, the idea of achieving a common goal 
through	different	paths.	This	is	due	to	the	fact	that	it	is	necessary	for	countries	to	consistently	fulfil	the	
obligations to which their membership of the EU obliges them, while taking into account the asymmetry 
of	national	economic	situations.	In	Article	2,	the	said	Agreement	continues	the	objective	of	reducing	CO2 
emissions by min. 1.5ºC compared to pre-industrial levels. According to Article 3, the Member States are 
required to set ambitious national climate targets and to raise them continuously. In addition, it is indica-
ted that it is necessary to support countries in order for them to be able to implement the above provi-
sions	effectively.	The	European Green Deal is therefore	the	first	comprehensive	plan	to	achieve	a	clima-
te-neutral	Europe	by	2050	through	a	dedicated	mechanism for just transition.

5 Kyoto Protocol to the United Nations Frameworks Convention on Climate Change, https://unfccc.int/resource/docs/convkp/kpeng.pdf;
6	 Paris	Agreement	(L	282/4);
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1.2. the origins and objectives of the European Green Deal

Development and evolution of Eu climate policy

The current concept of the climate protection policy as expressed in the European Green Deal has prima-
rily	been	based	on	the	European	Union’s	common	energy	policy,	which	was	developed	back	in	the	1990s.	
Initially	it	focused	on	improving	energy	efficiency	and	ensuring	the	security	of	supply	of	imported	energy	
resources	(oil	and	natural	gas).	The	EU	activity,	especially	in	the	first	decade	of	the	20st	century,	also	focu-
sed on changes in the functioning of the gas and energy markets. Its policies during this period led to 
the spread of a liberalised and open market model throughout the Community (third energy package of 
2009).	The	European	Union	also	constantly	strived	to	integrate	the	markets	and	forms	of	obtaining	energy	
from the Member States, often separated from each other, on the basis of new infrastructure connecting 
them and common operating principles7.	With	the	adoption	of	the	‘3x20’	climate	and	energy	package	in	
2008,	a	clear	climatic	accent	was	introduced	into	the	European	Union’s	political	agenda,	closely	linked	to	
the area of energy. At the same time, a strong trend has emerged which aims to increase the aspirations 
of the entire Community in terms of climate protection and reduction of greenhouse gases. The bar was 
raised	in	this	area	in	a	document	developed	in	2014	by	the	European	Commission	and	then	adopted	by	
the	European	Council:	“The	2030	Climate	and	Energy	Framework”,	which	adopted	policy	objectives	for	the	
period	2021-2030:

• a	reduction	of	at	least	40%	of	greenhouse	gas	emissions	(compared	to	the	1990	levels),

• an	increase	at	least	up	to	32%	the	share	of	energy	from	renewable	sources	in	total	energy	consump-
tion,

• an	increase	of	at	least	32.5%	in	energy	efficiency	8.

Achieving	the	above-mentioned	objectives	in	2030	does	not	mean,	however,	the	fulfilment	of	the	EU’s	stra-
tegic	objectives.	Gradually,	the	challenge	of	climate	protection	and	the	reduction	of	greenhouse	gas	emis-
sions	has	become	the	main	political	issue	attracting	attention	in	the	European	Union.	In	2019,	the	new	
President of the European Commission, Ursula von der Leyen, recognised the solution to this problem as 
a top priority for Europe and the whole world: “If there is one area where the world needs our leadership, 

7	 More	on	this	subject,	among	others,	in:	K.	Kałążna,	R.	Rosiecki,	Wymiary bezpieczeństwa energetycznego Unii Europejskiej,	Poznań	2010	r.;	G.	
Bartodziej,	M.	Tomaszewski,	Polityka energetyczne i bezpieczeństwo energetyczne,	Racibórz	2009	r.

8	 https://ec.europa.eu/clima/policies/strategies/2030_pl
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it	is	climate	protection.	This	is	a	crucial	issue	for	Europe	–	and	for	the	world9. The European Green Deal 
announced by her is intended to be an essential strategy “(...) to ensure the health of our planet and our 
citizens	–	and	of	our	economy”10.

Meanwhile,	on	28	November	2019	the	European	Parliament	adopted	a	resolution	announcing	the	‘climate	
crisis’ and, at the same time, requested the European Commission to present a strategy for achieving cli-
mate	neutrality	by	2050	at	the	latest11.

The evolution of the European Union’s policy is to move away from an energy policy, through a climate and 
energy policy, to a climate protection and biodiversity policy, as expressed in the European Green Deal .

The	EU’s	recognition	of	the	fight	for	climate	protection	as	a	top	priority,	to	which	the	objectives	of	its	other	
policies	are	also	to	be	subject,	is	undoubtedly	a	victory	for	the	post-industrial	and	progressive	values	that	
have	been	present	in	the	political	life	of	Western	Europe	since	at	least	the	late	1960s.	One	of	their	main	
promoters is the internally diverse political trend of ecologism, while its basic constitutional feature is eco-
centrism, which is in opposition to the traditional ideological paradigm of anthropocentrism. The focus 
of	ecocentrism	is	therefore	on	the	natural	environment	–	the	natural	world,	which	is	both	a	fundamental	
and, at the same time, primary value. From this point of view, man is an element that generates threats to 
natural	ecosystems.	His	activity,	motivated	primarily	by	the	desire	to	satisfy	individual	consumption,	is	to	
lead to excessive and uncontrolled exploitation of non-renewable natural resources and environmental 
degradation. At present, the greatest threat to the natural environment and its biological diversity has been 
identified	as	global	climate	change	in	the	form	of	the	phenomenon	of	global	warming,	which	is	caused	by	
human activity, which generates greenhouse gas emissions	12. The EU climate protection policy is there-
fore based on a fundamental assumption about the anthropogenic causes of increasing global warming.

The EU climate policy also makes a direct reference to the United Nations’ environmental acquis, which 
aims to halt global warming on a global scale. UN climate protection activities were initiated by the adop-
tion	of	the	United	Nations	Framework	Convention	on	Climate	Change	(UNFCCC)	on	16	May	1992,	which	
defined	the	framework	for	international	cooperation.	It	was	complemented	by	the	negotiation	of	an	inter-
national	treaty	called	the	‘Kyoto	Protocol’	in	December	1997.	Under	its	provisions,	the	countries	which	rati-
fied	it	committed	themselves	to	reduce	their	own	emissions	of	greenhouse	gases	(including	carbon	dio-
xide	and	methane)	by	at	least	5%	compared	to	the	1990	levels	by	2012.	The	UN	climate	protection	execu-
tive	mechanism	is	the	annual	meetings	of	the	parties	to	the	1992	Convention	(Conferences	of	the	Parties,	
so-called COP). Against this background, the European Union has adopted the most ambitious policy of 
reducing greenhouse gases, while at the same time starting a process of profound structural changes in 
the energy sector of the Member States. At the same time, the current European Commission treats cli-
mate protection as a mission that must be carried out on a global scale.

9 Address in plenary sitting of the European Parliament version delivered by Ursula von der Leyen Newly elected President of the European 
Commission,	Strasbourg,	27.11.2019,	p.7,	https://ec.europa.eu/info/sites/info/files/president-elect-speech_pl.pdf.

10 Ibidem.
11 European Parliament announces climate crisis,	28.11.2020,	https://www.europarl.europa.eu/news/pl/press-room/20191121IPR67110/parlament-

europejski-oglasza-kryzys-klimatyczny.
12	 More	on	this	subject,	among	others,	in:	E.	Kwidziński,	Ecologism as a political idea on the example of Germany and France, “Gardens of Science and 

Art”,	no.	5,	2015.
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European Green Deal – assumption and targets

The rationale behind the Commission’s adoption of the European Green Deal is the belief that climate 
change	is	taking	place	and	has	negative	effects	on	the	ecosystem	worldwide:	“The	atmosphere	is	war-
ming and the climate is changing with each passing year”13.	Consequently,	the	main	objective	of	the	Euro-
pean Green Deal is	for	the	EU	Member	States	to	achieve	a	state	of	climate	neutrality	by	2050.	Climate	neu-
trality means the elimination of greenhouse gas emissions resulting from human activity. Achieving this 
goal will require a profound transformation of economic and social life. The European Green Deal con-
tains a comprehensive vision of qualitative change in the economies of the EU Member States. Energy is 
thus not the only area of interest for the European Commission. The transformation is to concern the fol-
lowing economic sectors:

13	 European	Commission,	COMMUNICATION	FROM	THE	COMMISSION	TO	THE	EUROPEAN	PARLIAMENT,	THE	EUROPEAN	COUNCIL,	THE	
COUNCIL,	THE	ECONOMIC	AND	SOCIAL	COMMITTEE	AND	THE	COMMITTEE	OF	THE	REGIONS	European	Green	Deal,	Brussels,	11.12.2019,	
COM(2019)	640	final,	p.	2.

Source: Own study
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• agriculture and food industry,

• steel industry,

• chemical industry,

• power sector,

• cement industry,

• textile industry,

• construction,

• transport.

The economic transformation is to be based, above all, on building a zero-carbon digital economy, and at 
the same time functioning in a closed circuit. The EU industrial policy based on the assumptions of the 
European Green Deal will support economic operators in designing “(...) all closed-loop products based on 
a common methodology and principles”14. The EU will aim to maximise the use of materials already used 
once, in order to reduce consumption of natural resources. This will also include support for new business 
models involving multiple hire of goods.

In	general,	in	the	new	‘green’	economic	model,	the	extraction	of	natural	resources	is	to	be	reduced	as	
much as possible, while reusing once used materials and products as much as possible. Innovative inve-
stments	will	therefore	be	supported,	creating	new	jobs	and	at	the	same	time	contributing	to	the	develop-
ment of a new “clean” economy.

“The European Green Deal is not only about reducing emissions, but also about strengthening innova-
tion and investment. It is our new growth strategy based not on the use of resources, but on their protec-
tion”,	Ursula	von	der	Leyen,	11.12.2019.	Strasbourg15 .

In this paradigm, according to the authors of the European Green Deal, a fossil and, at the same time, 
emission source of energy, primarily in the form of coal, is to be eliminated from European energy.

“In my opinion, the old model of growth, based on fossil fuels and pollution, is outdated”, Ursula von der 
Leyen,	11.12.2019.	Strasbourg16 Energy transformation according to the European Green 
Deal

14 Ibidem, p. 9.
15	 https://oko.press/ke-ma-plan-walki-z-katastrofa-klimatyczna-legutko-komisja-odbiera-inicjatywe-panstwom/
16 “A Green Deal for Europe. Head of the EC: a breakthrough like landing on the moon,	Polish	Radio	24pl.,	11.12.2019,	https://polskieradio24.pl/5/1223/

Artykul/2420064,Zielony-Lad-dla-Europy-Szefowa-KE-przelom-jak-ladowanie-na-ksiezycu.
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Energy	production	has	been	identified	as	the	main	source	of	CO2 emissions in EU countries: “Energy pro-
duction and consumption in economic sectors accounts for more than 75% of EU greenhouse gas emis-
sions”17. The transformation of energy, as outlined in the European Green Deal, is therefore intended to 
radically	decarbonise	it	and	improve	efficiency,	as	well	as	digitise	and	fully	integrate	the	European	energy	
market. This is to be achieved as a consequence of basing the energy sector, above all, on renewable 
energy sources. In the process of structural changes in the energy sector, the document gives a particu-
larly important role to wind production, which is located at sea. Its dynamic development is to be corre-
lated	with	the	simultaneous	‘rapid’	elimination	of	coal	fuel	and	the	reduction	of	emissions	from	the	natu-
ral gas sector. At the same time, the EC declares that the transformation outlined in this way must take 
into	account	the	availability	of	affordable	energy	for	individual	consumers	and	businesses.	The	energy	
transformation	understood	as	the	‘transition	to	clean	energy’	should	bring	benefits	not	only	to	the	natu-
ral	environment,	but	also	to	consumers.	The	reconciliation	of	these	two	parallel	objectives	is	to	be	achie-
ved by ensuring “(...) full integration of the European energy market, interconnection and digitisation, while 
respecting technological neutrality” 18. The continued decline in the cost of renewable energy sources is 
also	expected	to	contribute	to	energy	affordability.	For	individual	consumers	affected	by	energy	poverty,	
the	EC	provides	support	programmes	that	enable	financing	of	house	renovations.

17 European Commission, Communication from the Commission to ..., op. cit., p. 6.
18 Ibidem, p. 7.

Source: Own study
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However,	the	document	does	not	specify	the	exact	percentage	of	renewable	energy	sources	in	the	future	
energy	mix	target.	However,	taking	into	account	the	postulate	of	climate	neutrality	and	the	opinions	and	
declarations of the current members of the European Commission, it can be assumed that renewable 
energy sources are to become the basis, the dominant energy segment on the scale of the entire EU, at 
the	cost	of	fossil	fuels	and,	first	and	foremost,	coal.

Transformation objectives:

2030		 	–	 a	 reduction	of	50%.	 (potentially	up	 to	55%	 )	of	 greenhouse	gas	emissions	 compared	
				to	the	1990	levels.

2050	 –	achievement	of	climate	neutrality	.

the role of natural gas in the energy transformation

The role of natural gas in the energy transition concept contained in the European Green Deal has not 
been	clarified.	The	only	clear	demand	formulated	for	this	fuel	is	the	aforementioned	reduction	in	the	emis-
sions of the gas sector. This is to be achieved by directing EU support towards “(...) development work in the 
field	of	low-emission	gases,	the	development	of	a	forward-looking	concept	of	a	competitive,	emission-free	
gas market and a solution to the problem of methane emissions related to energy”19.	However,	this	issue	
is not further developed in the document. Neither is the role of gas fuel in the transition to a climate-neu-
tral	economy	defined.	It	should	be	assumed	that	precise	determination	of	its	status	will	soon	be	the	sub-
ject	of	political	discussions	and	bargains	within	the	European	Union.	An	unambiguously	negative	stance	
towards the presence of fossil fuels in the economy is taken, for example, by the Greens, the European 
Free Alliance, a political group operating in the European Parliament. This group is in favour, among other 
things,	of	discontinuing	financial	support	from	the	European	Union	for	infrastructure	projects	related	to	
natural gas, such as gas pipelines, for example, and of basing energy fully on renewable energy sources20. 
At the other end of the discussion on the future role of natural gas are the countries of Central and South-
Eastern	Europe.	In	May	2020,	Bulgaria,	the	Czech	Republic,	Greece,	Hungary,	Lithuania,	Poland,	Romania	
and Slovakia signed a document expressing their common position on the future role of natural gas and its 
infrastructure in the process of building a zero-emission economy. These countries recognise the impor-
tance of natural gas as a fuel balancing the power sector based on still unstable renewable sources21. The 
arguments of both parties to the dispute will be presented to the European Commission, with whom lies 
the burden of detailed solutions enabling the energy transformation to take place. According to the sta-
tements made by the vice-President of the European Commission responsible for the implementation of 
the European Green Deal, natural gas can, however, be regarded as an interim fuel. At a press conference 
on	29	May	2020,	he	stated	that	“(...)	gas	will	play	a	role	in	the	energy	transition”22.

19 Ibidem, p. 7.
20	 Greens	–	European	Free	Alliance,	A new European energy infrastructure policy in line with the climate emergency, https://www.greens-efa.eu/dossier/

a-new-european-energy-infrastructure-policy-in-line-with-the-climate-emergency/
21 Role of natural gas in climate-neutral Europe. Position paper of Bulgaria, the Czech Republic, Greece, Hungary, Lithuania, Poland, Romania, Slovakia, 

https://www.ceep.be/joint-non-paper-from-8-countries-on-the-role-of-natural-gas-in-climate-neutral-europe/
22	 https://www.euractiv.pl/section/energia-i-srodowisko/news/timmermans-gaz-odegra-pewna-role-w-transformacji-energetycznej/
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The European Green Deal should be seen as the beginning of a new phase in the history of the European 
Union, which is intended to bring the Member States to a completely new qualitative level of economic and 
social development. In the opinion of the President of the European Commission, the European Green 
Deal is	“(...)	just	the	beginning	of	a	long	road.	This	is	Europe’s	‘man	on	the	moon’	moment.	Green	Deal	is	
our new growth strategy”23. The European Commission’s proposal still has a tedious political path ahead 
of	it	–	working	out	detailed	solutions	concerning	the	course	of,	among	other	things,	the	energy	transfor-
mation and the legislation under which the European Parliament and the Council must agree to the pro-
posed changes.

For the purposes of the analysis covered by this Report, we assume that the European Green Deal, in its 
current form, will remain the main strategy, setting out the directions and nature of actions for the energy 
sector, the transformation of which through decarbonisation is to achieve the state of climate neutrality.

23 “A Green Deal for Europe. Head of the EC: a breakthrough like landing on the moon,	Polish	Radio	24pl.,	11.12.2019,	https://polskieradio24.pl/5/1223/
Artykul/2420064,Zielony-Lad-dla-Europy-Szefowa-KE-przelom-jak-ladowanie-na-ksiezycu.
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1.3. Europe 2020: European union strategy for growth and jobs

The new phase in the EU climate policy, which began with the publication of the European Green Deal, 
marks the adoption of a new development paradigm based on a new hierarchy of values. The EU intends 
to move towards the sustainable use of resources. Minimising the negative impact on the environment 
represents	a	return	to	a	different	value	hierarchy	from	the	current	one.	The	implementation	of	the	new	
strategy, as has already been shown, is intended to lead to an economic reshaping, which primarily rela-
tes to the transformation of the energy sector. It is based on the conviction that it is possible to reconcile 
the two most important determinants today: economic growth and respect for natural resources. There-
fore, the analysis below will aim at presenting the sources of new impulses in the energy sector and expla-
ining how the energy transformation can take place in Poland.

a. legal nature

The European Commission, in accordance with the Treaty on European Union (TEU), has a special role in 
its organisational structure24. Its most important task, as the so-called guardian of the Treaties, is to exer-
cise control over the implementation of EU primary law25.	It	also	plays	an	important	role	in	the	first	stage	
of implementing new legal acts, using the instrument of EU soft law, in the form of the power to issue com-
munications or recommendations. The importance of soft law stems	from	its	justification	for	the	introduc-
tion of binding legal acts, i.e. regulations, directives or decisions which strengthen intra-EU consensus, in 
order to obtain the consent of particular states to introduce new EU policies.

Such	a	system	encourages	the	development	of	the	best	solutions	through	flexibility	and	vulnerability	to	
correcting soft law acts. This, in turn, fosters greater emphasis on the practical dimension of law26,27.

24	 Treaty	on	European	Union	(C	326/13).
25	 J.	Sozański,	Law of the European Union after the Treaty of Lisbon,	Iuris,	Warsaw-Poznań,	2010,	p.	110.
26 T. Biernat, Soft law and the law-making process in the European Union. The influence of soft law on the construction and content of justifications for 

normative acts,	http://cejsh.icm.edu.pl/cejsh/element/bwmeta1.element.mhp-b0a538fe-ac58-4659-bb92-0f8b428c7e60/c/SP_2012_2_02_
Biernat.pdf;	2012.

27 L. Senden, Soft Law in European Community Law, University	of	Tilburg,	Oxford	and	Portland	Oregon,	https://books.google.pl/books?id=B9Z82q_
LXzwC&pg=PA23&dq=soft+law&hl=pl&sa=X&ved=2ahUKEwi3yqPB6cXqAhXxsYsKHRyuAusQ6AEwAHoECAEQAg#v=onepage&q=soft%20
law&f=false;	2004
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The strategy which will be analysed further is precisely a communication28. Its broad degree of generality 
is conducive to the formulation of key assumptions on which future regulation is to be based. In this way, 
the	countries	are	able	to	influence	the	final	wording	of	a	given	act	and	become	actual	decision-makers	in	
integrating these solutions into the national legal order.

b. strategy and objectives

European	Commission	Communication	published	on	3	March	2010: “Europe	2020:	the	European	Union	
strategy for growth and employment” was the strategy issued in connection with the global economic crisis 
in	2008-201029.	The	collapse	of	the	markets,	which	began	in	Japan	and	the	United	States,	sparked	a	reces-
sionary spiral in the EU member states, resulting in a 4.3% fall in GDP at an extreme point and a gradual 
recovery	beginning	with	2010.30	In	2010,	the	EU	was	faced	with	the	challenge	of	recovering	from	the	crisis,	
which held back its consistently developed ambitions. It became necessary to develop a short-term plan 
for	achieving	the	economic	boom	and	to	redefine	the	existing	objectives	by	setting	new	ones,	based	on	
the	economic	potential	of	individual	Member	States.	The	strategy	until	2020,	in	the	short	term,	was	to	be	
based	on	the	rapid	achievement	of	financial	stability	and	the	strengthening	of	EU	integration	in	order	to	
increase	the	effectiveness	of	implementation	of	the	objectives	set.	The	lack	of	decisive	and	consistent	EU	
action was considered to be the dominant negative factor which led to the economic collapse. Regulatory 
concentration	in	the	form	of	soft	law	is	not	conducive	to	effective	enforcement	of	Member	States’	obliga-
tions under the EU law, due to the lack of security in the sanction mechanism. From a Member State’s per-
spective, however, the key is the driving force in negotiating the obligations imposed on it, especially those 
which have an impact as far as the energy union is concerned. It is necessary to strengthen the idea of 
consensus in order to achieve such an ambitious goal as climate and energy neutrality.

The	Europe	2020	strategy	distinguishes	five	fundamental	areas	of	intervention	which	are	subject	to	an	
urgent response: employment, research and innovation, climate change and energy, education and com-
bating	poverty.	These	objectives	were	to	be	achieved	on	the	basis	of	three	priority	vectors:	smart	growth,	
combining	knowledge	and	innovation,	environmentally	sustainable	growth	based	on	the	efficient	use	of	
its resources, and strengthening competitiveness and high levels of employment. From the perspective of 
this	study,	the	second	objective	is	particularly	crucial,	which	continues	the	assumption	of	the	climate	and	
energy	package,	the	so-called	3	x	20,	i.e.	a	20%	reduction	of	greenhouse	gas	emissions	in	the	EU	compa-
red	to	the	1990	levels,	a	20%	improvement	in	EU	energy	efficiency	and	a	20%	share	of	energy	from	rene-
wable sources in the EU31.

The	European	Commission	considered	these	objectives	to	be	coherent	at	national,	EU	and	international	
level, while at the same time recommending them for adoption by the Member States using national reso-
urces. They belong to the category of tasks shared by the EU and the Member States. Therefore, the Euro-
pean	Commission	proposed	a	two-level	approach.	At	the	EU	level,	it	has	identified	the	need	to	develop	
a new long-term strategy for energy by implementing the Resource-Efficient Europe programme, which would 
set	out	priority	objectives	to	be	verified	on	the	basis	of	the	reports	submitted	by	the	Member	States	on	
their implementation. Should a country deviate from the implementation of the economic policies identi-
fied	by	the	European	Commission,	this	Communication	provides	for	the	possibility	for	the	Commission	to	

28	 K.J.	Gruszczyński,	Administrative nature of European Commission legal acts,	http://bazhum.muzhp.pl/media//files/Zeszyt_Naukowy/Zeszyt_Naukowy
-r2009-t3/Zeszyt_Naukowy-r2009-t3-s38-48/Zeszyt_Naukowy-r2009-t3-s38-48.pdf;	2009.

29	 European	Commission,	Europe	2020,	Strategy for smart, sustainable and inclusive growth,	2010.
30 Eurostat, National accounts and GDP,	2019.
31 European Commission, Climate and Energy Package 2020;



35

Natural gas in energy transition in Poland report

make recommendations and subsequently use its power to issue warnings under the infringement proce-
dure	of	Article	121(4)	of	the	Treaty	on	the	Functioning	of	the	European	Union	(TFEU)32. This was based on 
the premise of the voluntary integration of countries into the new EU energy policy by testing its accep-
tance by the Member States.

The new strategy, which would make the idea of smart and sustainable development a reality, 
would, according to the European Commission, take into account different starting positions of the 
Member States, taking into account their other specific characteristics. The European Commission 
has made it clear that it is not acceptable to take the “one size fits all” approach, so each Member 
State is required to develop its own national path to accomplish the common goal33. Setting speci-
fic	ambitions	and	support	at	both	vertical	(EU	–	each	Member	State)	and	horizontal	(a	given	Member	State	
–	other	Member	States)	levels	was	intended	to	ensure	the	effectiveness	of	this	strategy.	At	the	EU	level,	
the	Commission	declared	in	particular:	the	creation	of	a	financial	framework,	including	EU	and	national	
funds,	the	streamlining	of	the	legal	system	(for	emissions	trading	or	state	aid	to	finance	the	energy	trans-
ition), the preparation of a plan to support the RES implementation, as well as a roadmap for the transi-
tion	to	a	low-carbon,	climate-resilient	and	resource-efficient	economy	by	2050.	At	the	national	level,	the	
European	Commission	has	obliged	the	Member	States	to	stop	financing	environmentally	harmful	activi-
ties, while implementing a system of incentives for the transition to environmentally friendly management 
and the creation of smart modernised energy infrastructure.

c. the gas market as an energy transformation pillar

Work on the new climate and energy strategy was to be developed around two pillars, i.e. combating cli-
mate	change	and	producing	clean	and	efficient	energy.	In	the	first	case,	the	European	Commission	consi-
dered it necessary to focus on reducing greenhouse gas emissions and implementing low-carbon techno-
logies,	which	are	also	to	be	cost-effective.	The	essence	is	to	combine	the	absence	of	a	negative	environ-
mental impact with continued economic growth and maintaining the competitiveness of all sectors. The 
second	pillar,	i.e.	clean	and	efficient	energy,	is	the	assumption	of	limiting	gas	and	oil	imports	in	favour	of	
the introduction of large-scale RES, which would contribute to increased security and energy savings in 
the	EU	internal	market.	This	objective	was	justified	in	many	other	EU	acts	by	the	desire	to	create	a	circu-
lar economy,	minimising	the	environmental	footprint	of	the	economy.	However,	the	European	Commissio-
n’s	energy	projection	for	2020	has	not	worked,	as	the	majority	of	the	Member	States	have	not	yet	achie-
ved	a	20%	share	of	renewable	energy	sources,	which	currently	account	for	18.9%	of	the	EU’s	energy	mix.34 
Therefore, the study points to the need to revise the EU’s climate and energy strategy by including gas as 
a fuel which can replace coal, and thus play a key role in the transition period of the energy transformation 
towards	the	common	energy	neutrality	objective	by	2050.	At	this	point,	it is important to emphasise once 
again how important it is to individualise the national path to achieve the common goal by 2050. 
This	is	expressed	in	the	most	recent	‘EU	Strategy	for	Energy	System	Integration’	of	8	July	2020.	35It indica-
tes that over the next two decades gas will be the fuel which will determine the decarbonisation 
of the European Union,	but	its	share	is	to	be	gradually	reduced	to	20%	by	2050,	while	the	remaining	80%	
is to be made up of renewable energy sources, biogas, biomethane, perhaps synthesis gas and hydrogen.

32	 Treaty	on	the	Functioning	of	the	European	Union,	(C	326/47).
33	 See	European	Commission,	Europe	2020,	Strategy for smart, sustainable and inclusive growth,	2010,	p.14;
34 Eurostat, Share of energy from renewable sources in the EU Member States,	2020	r.
35 Communication from the Commission to the European Parliament and the Council, the Economic and Social Committee and the Committee of 

the Regions, Powering a climate-neutral economy: An EU Strategy for Energy System Integration,	2020.



36

Natural gas in energy transition in Poland report

1.4. the rED II Directive

a. legal nature

Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the promo-
tion of the use of energy from renewable sources (L	328/82)	is	another	legal	regulation	with	a	very	significant	
impact not only on increasing the share of RES in the energy mix, but on its overall structure, as it also 
applies to other fuels which will gradually lead to climate and energy neutrality. It is very important from 
a legal point of view to see the legal instrument used by the EU legislator. This time it is a directive, i.e. an 
act which is binding on the Member States to which it is addressed, leaving them the freedom to choose 
the	means	to	achieve	its	objectives.	A	directive	leads	to	harmonisation	of	law,	and	therefore	to	approxi-
mation,	but	not	to	unification.	This	gives	the	Member	States	the	opportunity	to	maintain	certain	differen-
ces	which	are	specific	to	them	and	which	do	not	hamper	the	effective	implementation	of	the	objectives	
of the directive. A characteristic feature of the directive is its indirect application, so it is the provisions of 
the national act implementing it that apply directly36. In relation to this, a directive in the strict sense of the 
word is	a	legal	instrument	of	greater	significance	than	soft law acts, such as a communication, with binding 
force. Sensu largo, however, a directive leads to closer EU integration and promotes cohesion in the imple-
mentation	of	common	objectives.

b. strategy and objective

Directive 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the promotion of the 
use of energy from renewable sources (L	328/82),	(hereinafter	referred	to	as	“the	RES	Directive”),	as	discussed	
in this Chapter, 37,38further	develops	the	objectives	of	the	Treaty	as	expressed	in	Article	194(1)	TFEU.	In	par-
ticular,	it	shall	promote	the	development	of	new	and	renewable	forms	of	energy	to	ensure	safety,	efficiency	
and energy saving. RES are treated as energy of the future, but at the same time allow for other sources 
of	energy	if	they	can	be	used	to	create	a	closed-loop	economy.	This	reflects	the	assumptions	of	this	study,	
which proves that the energy transformation cannot take place without considering gas as a transitional 
fuel	for	the	next	decades.	Moreover,	the	announced	EU	hydrogen	strategy	modifies	the	original	assump-
tion	of	achieving	climate	neutrality	with	only	RES.	The	objective	of	this	Directive	is	to	reduce	CO2 emissions 

36 M. Cesarz, Legal order of the European Union,	Wrocław	University,	2014,	http://www.repozytorium.uni.wroc.pl/Content/60497/PDF/07_Maciej_
Cesarz.pdf.

37	 Directive	2018/2001	of	the	European	Parliament	and	of	the	Council	of	11	December	2018	on	the	promotion	of	the	use	of	energy	from	
renewable	sources	(L	328/82);

38	 Directive	2009/28/EC	of	the	European	Parliament	and	of	the	Council	of	23	April	2009	on	the	promotion	of	the	use	of	energy	from	renewable	
sources	and	amending	and	subsequently	repealing	Directives	2001/77/EC	and	2003/30/EC	(L	140/16).
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by	40%	by	2030,	compared	to	the	1990	levels,	and	increasing	the	share	of	renewable	energy	sources	up	
to	32%	by	2030.	This	increases	the	27%	threshold	established	by	the	earlier	Directive	(L	140/16).

The	scope	of	the	RES	Directive	includes	the	definition	of	the	EU	target	for	the	total	share	of	energy	from	
RES	in	gross	final	consumption	of	energy	in	2030,	rules	to	support	the	implementation	of	RES,	cooperation	
between countries, solutions to simplify administrative procedures and a framework for the development 
of	biofuels	and	other	gaseous	fuels.	At	this	point,	it	is	worth	noting	how	the	EU	legislator	defines	RES.	These	
are non-fossil sources producing energy from wind, solar radiation, the environment, tides, ocean waves, 
as	well	as	geothermal	energy,	hydropower,	biomass,	gas	from	landfills,	sewage	treatment	plants	and	bio-
logical	sources.	In	the	catalogue	of	legal	definitions,	although	there	is	no	expressis verbis term: natural gas 
or hydrogen, the provisions of the RES Directive contain these regulations. Nor can the RES Directive be 
regarded as an act which is an exhaustive legal regulation, but due to the distributed system of the EU legi-
slation, it should be interpreted together with other EU legal acts. Moreover, each Member State is obliged 
to prepare its national energy and climate plan. This plan indicates its path towards achieving climate neu-
trality, and other fuels may therefore be included. Realising the ambitions of the European Green Deal on 
climate and energy will be a complicated, spread-over-time and very costly process. The European Com-
mission	estimates	that	achieving	the	set	targets	by	2030	alone	will	require	investment	of	EUR	260	billion,	
which	represents	1.5%	of	EU’s	GDP	in	201839. The scale of the costs of the energy transformation requires 
the	involvement	of	financial	resources	from	both	the	public	and	private	sectors40.

The result of the energy transition process will depend on the mobilisation and action taken by all the 
countries belonging to the community, which is why it is so important to carry it out in a fair and inclusive 
manner, leaving no one alone. This is done through the fair transition mechanism being developed by the 
Commission	under	the	Sustainable	Europe	Investment	Plan.	It	is	a	key	tool	to	provide	targeted	financial	
support	for	the	transition	to	a	climate-neutral	economy	between	2021	and	2027,	amounting	to	at	least	
EUR41,42	100	billion.	This	is	further	developed	in	the	following	section.

39 These estimates are conservative, as they do not take into account, for example, investment needs for adaptation to climate change or 
environmental challenges such as biodiversity loss. They also do not take into account public investments related to the social costs of 
transition and the costs of inaction.

40 European Commission, Communication from the Commission to the European Parliament, the European Council, the Council, the Economic 
and	Social	Committee	and	the	Committee	of	the	Regions,	European	Green	Deal,	2019,	p.	18.

41	 Ibidem,	pp.	19-20.
42	 Fair	Transition	Mechanism:	for	everyone,	access:	https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/actions-being-ta-

ken-eu/just-transition-mechanism_pl#finansowanie.
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Source: Own study A. Pinkas based on: national energy and climate plans.

FIG. 4 sHarE OF rEs In EnErgy MIxEs OF Eu MEMBEr statEs 
according to national energy and climate Plans by 2030
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1.5. Financing of gas investments in the energy transformation era

a. Fair transition Fund

In the case of the Energy Transformation Financing Mechanism, the priority regulation is the proposal for 
a Regulation of the European Parliament and of the Council establishing a Fair Transition Fund43 published 
on	14	January	2020. This legislative proposal of the European Commission aims at issuing an EU regula-
tion	which,	according	to	the	catalogue	contained	in	Article	288	TFEU,	is	one	of	the	secondary	legislation.	
Its	aim	is	to	unify	the	EU	law,	that	is	to	say,	full	harmonisation	leading,	in	principle,	to	regulatory	unifica-
tion, although derogations in this area are permitted in situations of a particular national interest. The EU 
regulation has a general scope, as evidenced by the abstract-general norms it contains, which are its cha-
racteristic feature. The addressees of the standards are both states and legal or natural persons. Impor-
tantly, it is directly applicable, so unlike a directive, it is not implemented into national law, but in the case 
of	conflicting	legal	regimes,	it	takes	precedence	over	national	legislation	(supremacy	of	EU	law).	The	selec-
tive application of an EU regulation in the legal system of a Member State is unacceptable, as it does not 
give rise to any power to interfere with its content44,45.

One of the most important acts of the European Green Deal is the just transition mechanism, which creates 
a	financial	framework	for	supporting	the	Member	States	in	their	energy	transformation.	It	is	regulated	in	
the	aforementioned	regulation,	which	establishes	the	above-mentioned	Just	Transition	Fund.	The	process	
of implementing the Fund is covered by the so-called trilogue, i.e. an ordinary EU legislative procedure, 
consisting	of	the	European	Commission	drawing	up	a	legislative	proposal	which,	pursuant	to	Article	289	
in	conjunction	with	Article	294	TFEU,	shall	be	adopted	by	agreement	of	the	European	Parliament	and	the	
Council	or	rejected	in	the	absence	of	a	compromise	between	these	institutions.	This	mechanism	is	a	con-
tinuation of the values expressed in the European Green Deal, i.e. building the EU in the spirit of a fair 
and	prosperous	society,	transforming	the	economies	of	the	Member	States	into	modern,	resource-effi-
cient and competitive ones, eliminating greenhouse gas emissions, decoupling economic growth from the 
use of resources and, most importantly, implementing the idea of the climate neutral European Union by 
2050.	It	is	worth	noting	at	this	point	that	the	European Climate Law published by the European Commission 
in	2020	focuses	on	the	objectives	of	the	next	decade,	obliging	the	Member	States	to	reduce	greenhouse	
gas	emissions	by	50-55%	by	2030.	In	addition,	it	obliges	them	to	develop	territorial	plans	in	line	with	new	

43	 European	Commission,	Proposal	for	a	Regulation	of	the	European	Parliament	and	of	the	Council	establishing	a	Fair	Transition	Fund,	2020.
44	 J.	Barcz,	M.	Górka,	A.	Wyrozumska,	European Union institutions and law. Handbook for Law, Management and Administration,	Wolters	Kluwer,	2017.
45	 Office	of	the	Committee	for	European	Integration,	National	School	of	Public	Administration,	Guidelines for Legislative Policy and Legislative Technology, 

Ensuring the Effectiveness of European Union Law in Polish National Law,	http://ksap.gov.pl/ksap/sites/default/files/publikacje/wytyczne_polityki_legisla-
cyjnej_i_techniki_prawodawczej.pdf,	2009.
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climate	and	energy	strategies.	They	aim	to	identify	regions	most	vulnerable	to	the	effects	of	the	energy	
transformation,	which,	like	the	strategies,	will	be	systematically	verified	by	the	European	Commission	in	
terms of their implementation and the level of the assumed ambitions46. This is extremely important from 
the	point	of	view	of	allocating	financial	resources	to	support	the	transformation,	and	implementation	by	
the state of the provisions contained therein will be the condition for receiving support. In accordance 
with	Article	9	of	this	Regulation,	if	the	state	fails	to	achieve	at	least	65%	of	the	objective	set,	the	European	
Commission	will	be	entitled	to	make	financial	corrections	by	reducing	support	from	the	Fund.

The Fair Transition Mechanism is addressed to the countries with the largest number of regions and sectors 
exposed	to	the	negative	effects	of	the	energy	transition	due	to	their	dependence	on	fossil	fuels.	The	EU’s	
objective	is	to	minimise	the	negative	economic	effects	that	may	affect	certain	industries	and	to	prevent	
job	losses.	The	development	of	new	technologies	for	producing	clean	energy	is	an	area	for	investment	in	
human capital, thus exploiting the potential of know-how and retraining as little as possible. At the same 
time,	the	priority	of	the	financial	programming	of	the	energy	transformation	is	to	strengthen	social	inclu-
sion, i.e. to intensify citizens’ participation in the new smart reality.

The	first	instrument	of	this	mechanism	is	the Fair Transition Fund. It is aimed at providing grants to the 
regions	which	will	be	most	affected	by	the	energy	transformation.	The	allocation	will	be	made	through	
close cooperation between the central level and local authorities, so that the distribution of funds is fair 
and	therefore	proportionate	to	needs.	It	is	true	that	all	Member	States	can	be	beneficiaries	of	the Fund, 
but	only	if	there	are	regions	on	their	territory	which	are	significantly	affected	by	the	negative	effects	of	the	
transformation. Therefore, the method of allocating funds takes into account: the scale of the challenges, 

46 Proposal for a Regulation of the European Parliament and of the Council establishing a framework for achieving climate neutrality and 
amending	Regulation	(EU)	2018/1999	(European	Climate	Law),	2020.

Source: Own study A. Pinkas on the basis: The Proposal for a Regulation of the European Parliament and of the Council 
establishing	the	Just	Transition	Fund
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the	level	of	greenhouse	gas	emissions,	the	social	challenges	associated	with	potential	job	losses,	coal	and	
lignite mining, peat and bituminous shale production, the level of economic development and the invest-
ment capacity of Member States. According to the European Commission’s announcement, Poland is to 
be	one	of	the	three	largest	beneficiaries	of	the	Fund	alongside	Germany	and	Greece.	Support	in	Poland	
is	to	be	provided	to	the	following	cities:	Katowice,	Bielsko-Biała,	Tychy,	Rybnik,	Gliwice,	Bytom,	Sosnowiec,	
Konin	and	Wałbrzych47. In accordance with the regulation, the Fund’s budget was initially to amount to EUR 
50	billion	by	2050,	and	according	to	the	conclusions	of	the	European	Council	summit,	EUR	10	billion	from	
the Fund48 is	to	be	provided	for	the	years	2021-2027. As has already been mentioned earlier, the countries 
are	obliged	to	draw	up	territorial	plans	which	will	reflect	the	real	economic	state	of	the	country	and	identify	
the regions which need assistance by channelling EU funds there. This plan is to continue to be a forecast 
until	2030,	which	will	be	consistent	with	the	national	energy	and	climate	plan.	Specifically,	it	is	necessary	
to	programme	territorial	plans	responsibly,	so	that	their	objectives	are	consistent	with	the	national	energy	
strategy	and	ambitious	enough	to	enable	the	transition	to	a	completely	zero-carbon	economy	in	2050.	On	
the basis of supervising the implementation of the territorial plans, the European Commission will moni-
tor the allocation and use of the Fund’s resources. The approval of the territorial plans by the Commission 
will	therefore	be	the	condition	for	receiving	financial	support.	They	will	be	reviewed	periodically	and	ada-
pted to the current situation. This is a kind of barrier against the wasteful use of the budget from the Fair 
Transition Fund but,	above	all,	it	provides	a	guarantee	for	achieving	the	EU	objective.

InvestEU is the second pillar of the Fair Transition Mechanism,	with	an	initial	budget	of	EUR	30-40	billion,	but,	
according to the aforementioned conclusions of the European Council, it is to amount to EUR 5.6 billion 
with	an	allocation	of	EUR	2	800	million	for	the	period	2021-2027.	This	is	an	incentive	for	entrepreneurs,	as	
the funds from this instrument will feed private investments. The scope of this instrument covers energy 
and	transport	infrastructure	projects,	including	gas	infrastructure	and	district	heating	systems.	InvestEU 
will	also	finance	activities	aimed	at	decarbonisation	and	implementation	of	low-carbon	technologies,	i.e.	
increasing	RES	and	improving	energy	efficiency.

The	final	element	of	the	just transition mechanism is the European Investment Bank’s (EIB) loan facility, the 
support	from	which	was	initially	intended	to	amount	to	EUR	25-30	billion.	The	final	amount	of	these	funds	
is not yet known, as the EIB’s Board of Governors will decide by the end of this year. The mechanism within 
the	EIB	is	to	be	based	on	the	so-called	leverage	effect,	i.e.	attracting	funds	in	the	private	sector	as	a	result	
of	public	investment.	The	EIB	is	supposed	to	support	these	projects,	but	unlike	the	other	instruments,	they	
will be loans and not non-repayable grants49. The amount of funds that can be obtained by the state from 
the mechanism is set out in Annex 1 to The proposal for a regulation establishing the Fair Transition Fund. 
According to it, the state’s participation in the measures is calculated as a weighted average of the coun-
try’s share of greenhouse gas emissions from industrial plants (weighting 49%), coal and lignite employ-
ment	(weighting	25%),	industrial	employment	(weighting	25%),	peat	production	(weighting	0.95%)	and	bitu-
minous	shale	production	(weighting	0.05%).	Therefore,	Poland	has	a	chance	to	benefit	from	one	of	the	lar-
gest	amounts,	with	the	reservation	that	the	amount	granted	to	a	given	country	may	not	exceed	EUR	2	bil-
lion50. It should be borne in mind, however, that the EU Plan for the Reconstruction of Europe, which is being 
introduced by the EU, may make some changes to the existing assumptions. This is due to the inclusion of 
the Just Transition Fund in the Next Generation EU, with	a	total	budget	of	EUR	750	billion,	which	was	included	

47 European Commission, European Semester 2020, Overview of Investment Guidance on the Just Transition Fund 2021-2027 per Member State,	2020.
48 European Council, Conclusions of the extraordinary meeting of 17-21 July 2020.
49	 A.	Pinkas,	R.	Nowakowski,	Central	Europe	Energy	Partners,	Report	Q1	(59),	Poland can benefit the most from the Just Transition Fund, but not 

unconditionally,	https://www.ceep.be/www/wp-content/uploads/2020/04/CEEP_Report_Q1_2020.pdf,	2020.
50 European Commission, Annex I, Method of allocating the Fair Transition Fund,	2020.
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in	the	conclusions	of	the	extraordinary	European	Council	meeting	on	17-21	July	2020.	However,	the	Euro-
pean Parliament did not share the position of the European Council on two very important issues. Firstly, 
as regards the budget of funds, because it considered the initial proposal of the European Council to be 
insufficient	to	achieve	climate	ambitions.	Secondly,	the	question	arose	for	the	first	time	of	making	partici-
pation in the Fund’s resources conditional on states’ compliance with the rule of law. The Parliament has 
announced a tightening of the EU policy in this area and issuing a Rule of Law Regulation51.

In conclusion, the scope of support from the Fair Transition Mechanism is provided for in a very broad enu-
meration in Article 4 of the regulation. The funds will be directed, among others, to production invest-
ments, creating new enterprises (business incubators, consulting services), research and innovation, imple-
menting	zero-emission	technologies	and	improving	energy	efficiency,	digital	investments,	or	those	raising	
or	changing	professional	qualifications.	However,	Article	5	of	the	Regulation	exempts	expressis verbis fun-
ding in relation to shutting down and construction of nuclear power stations, the tobacco industry and 
the fossil fuel sector. While the lack of EU funding for tobacco and coal should not give rise to any doubts, 
the	issue	of	nuclear	energy	is	still	unresolved,	which	is	also	shown	by	the	different	attitudes	of	countries	
to nuclear energy. The updated Polish Nuclear Energy Programme assumes four scenarios, two of which 
envisage	the	inclusion	of	nuclear	power	in	the	Polish	energy	mix	in	2030-2040.	In	the	first	scenario	(slow 
optimisation),	nuclear	power	appears	at	12%	in	2040	and	27%	in	2045.	In	the	second	scenario	(strategic 
option),	nuclear	power	is	to	be	incorporated	in	2035	and	reach	9%,	then	16%	in	2040	and	27%	in	2045,	
respectively52. Conclusions from this study also indicate the need to include nuclear energy in the Polish 
energy	mix	around	2040	in	order	to	secure	RES	stability.	Currently,	from	a	legal	point	of	view,	it	is	impos-
sible to answer the question of when coal-exit will take place, as no EU act indicates such a date. It sho-
uld be noted that decarbonisation is a process, and it is the Member States which must plan it as ambitio-
usly	as	possible.	An	example	here	can	be	Germany,	which	has	declared	its	exit	from	coal	for	2038	in	the	

51 European Parliament, Resolution of 23 July 2020 on the conclusions of the extraordinary European Council meeting of 17-21 July 2020,	2020.
52 Ministry of Climate, Polish Nuclear Energy Programme,	2020.

Source:	 Own	study	of	A.	Pinkas	on	the	basis:	Conclusions	of	the	extraordinary	European	Council	meeting	of	17-21	July	2020.
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form of a law, and Sweden, which has announced decarbonisation in its national energy and climate plan 
to	204053. Our forecasts, which take into account the current legal situation, Poland’s economic situation 
and the climate and energy policy, enable us to conclude that decarbonisation, understood as the depar-
ture	from	coal,	with	limited	use	of	other	fossil	fuels,	is	likely	to	occur	in	Poland	between	2035	and	2040.	
This	creates	the	‘green	light’	not	only	for	the	RES,	but	also	for	the	future	of	the	gas	market	in	the	coming	
decades.	Poland	is	on	the	verge	of	climate	neutrality	if	it	takes	advantage	of	its	opportunity	and	joins	the	
group of zero-emission countries with the support of EU funds.

b. Prospects for financing gas investments under the fair transition mechanism

The concept of the European Green Deal, as already stated, does not specify the role of natural gas in 
the energy transition. It does not exclude gas as a transition fuel, while at the same time, the fair transi-
tion	mechanism	does	not	clearly	refer	to	the	possibility	of	financing	investments	in	the	natural	gas	sector.

The draft Fair Transition Fund indicates	the	directions	for	the	allocation	of	funds	from	the	first	pillar	of	the	
just transition mechanism, while maintaining a high level of generality. In the European Parliament’s commit-
tees,	however,	work	is	still	ongoing	on	its	final	form.	Among	other	things,	there	is	a	dispute	over	whether	
the Fund should	support	investments	in	gas	projects.	At	the	end	of	June	this	year,	EU	ambassadors	adop-
ted a position on this matter which excluded all fossil fuels (including gas) and also nuclear power from 
the	possibility	of	financing.	In	the	opinion	of	critics,	despite	its	lower	carbon	footprint,	natural	gas	is	not	an	
appropriate solution for achieving climate neutrality. Countries from the eastern and south-eastern part 
of the EU, including Poland, are opposed to such a solution. From our country’s point of view, it would be 
disadvantageous	to	‘cut’	funding	for	the	transformation	of	the	heating	industry,	which	needs	to	be	tho-
roughly modernised in order to replace obsolete coal boilers with less carbon-intensive gas installations. 
This will contribute to reducing CO2 emissions, smog and combating energy poverty. Poland’s position is 
shared by part of the European Parliament’s Committee, but the discussion also includes arguments in 
favour	of	adopting	restrictive	standards	for	the	compatibility	of	JTF	investments	with	EU	climate	objectives.

To sum up, the prospects for financing gas investments from the Fair Transition Fund are not clear 
at the moment. The final decision on the framework for the Fund’s operation will be taken by the 
European Parliament’s plenary this autumn.

The InvestEU programme	will	support	regions	and	investment	projects	to	a	greater	extent	than	the	Fair	
Transition	Fund.	Among	the	infrastructure	projects	in	the	field	of	energy	and	transport	for	which	support	
is	provided	are	projects	concerning	gas	and	district	heating	infrastructure54.

c. Financing by the European Investment Bank

Natural	gas	will	be	excluded	from	the	financial	support	from	the	European	Investment	Bank	from	2022.	
This	follows	the	decision	of	14	November	2019,	in	which	the	EIB	adopted	a	new	emission	performance	
standard	for	financing	investments,	i.e.	250	grams	of	CO2	per kWh, which will replace the current standard 
of	550	grams	of	CO2	per	kWh.	The	previous	reduction	resulted	in	the	end	of	the	EIB’s	financing	of	coal-ba-
sed energy production. These measures are being taken as part of the EIB’s strategy, which assumes that 
by	2025	it	will	be	the	first	European	climate	bank,	in	the	energy	sector,	to	finance	only	renewable	energy	

53 German law for the reduction and termination of coal-fired power generation,	2020.
54	 Sources	of	funding	for	a	fair	transition,	https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/actions-being-taken-eu/

just-transition-mechanism/just-transition-funding-sources_pl#fundusz-na-rzecz-sprawiedliwej-transformacji.
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sources	and	energy	efficiency	projects.	This	policy	condemns	gas-fired	energy	sources	to	commercial	bank	
financing,	which	will	be	provided	on	much	less	favourable	terms.	This	in	turn	will	increase	the	attractive-
ness of RES at the expense of blue fuel55,56.

d. Financing by commercial banks

The	trend	of	withdrawing	from	financing	carbon-based	projects	is	evident	not	only	at	the	level	of	Euro-
pean	institutions	financing	the	green	transition,	but	also	in	the	commercial	banking	sector.	Foreign	banks	
are	declaring	a	gradual	phasing	out	of	support	for	coal	projects.	A	breakthrough	decision	in	this	respect	
was	taken	in	2013.	The	World	Bank,	which	was	the	first	such	large	financial	institution,	announced	the	end	
of	lending	for	most	coal	projects.	This	trend	is	beginning	to	enter	the	Polish	market	through	subsidiaries	
of large European banks. Polish branches of large European banks, in turn, are adopting parent company 
strategies57. In the context of natural gas-related investments, the lending institutions do not currently 
envisage	any	restrictions	or	even	less	the	discontinuation	of	their	financing.	Such	support	will	benefit	Gaz-
System, which is a strategic company for the Polish economy, responsible for the transmission of natural 
gas	and	managing	the	most	important	gas	pipelines	in	Poland.	On	7	July	2020,	the	company	signed	a	loan	
agreement	with	a	consortium	of	10	banks.	The	external	financing,	amounting	to	PLN	5.5bn,	will	be	used	
for	activities	under	the	company’s	investment	strategy	for	2020-2025,	including	the	implementation	of	
such	projects	as	the	Baltic	Pipe	and	the	extension	of	the	LNG	Terminal	in	Świnoujście58.

e. Funding under projects of common European union interest

At	the	level	of	European	funds,	gas	projects	can	still	count	on	support	under	the	Projects of Common Interest 
(PCI) initiative.	These	are	key	infrastructure	projects,	aimed	at	increasing	the	level	of	security,	supporting	
the integration of the EU internal energy market and improving competition on the European energy mar-
ket, and they must contribute to reducing CO2	emissions.	In	accordance	with	Regulation	(EU)	No.	347/2013	
of	17	April	2013	on	guidelines	for	trans-European	energy	infrastructure	(the	so-called	TEN-E	Regulation),	
the	list	of	PCI	projects	is	drawn	up	every	two	years.	These	projects	may	apply	for	funding	under	the	Con-
necting Europe Facility (CEF) in the form	of	non-repayable	grants	or	innovative	financial	instruments	59. 
Regulation	(EU)	No.	1316/2013	of	the	European	Parliament	and	of	the	Council	of	11	December	2013	esta-
blishing	the	Connecting	Europe	Facility	sets	the	financial	envelope	for	its	implementation	for	the	period	
2014-2020	at	almost	EUR	30.5	billion	at	current	prices.	This	amount	was	distributed	as	follows:	the	trans-
port	sector:	over	EUR	24	billion,	the	telecommunications	sector:	over	EUR	1	billion	and	the	energy	sector:	
almost EUR 5.4 billion60.	In	the	area	of	energy,	these	funds	have	been	allocated	to	the	financing	of	energy	
infrastructure design and construction works.

55 EIB withdraws from financing gas investments,	Biznes	Alert,	15.11.2019,	https://biznesalert.pl/ebi-inwestycje-gaz-energetyka/.
56 THE LIMIT OF 550 G/KWH HAS DIED. LIMIT 250 G/KWH,	Modern	Heating,	18.11.2019,	http://nowoczesnecieplownictwo.pl/umarl-limit-550-g-kwh-

niech-zyje-limit-250-g-kwh/.
57 The banks have strategies for coal and gas. Money is not everything,	WysokieNapięcie.pl,	23.09.2019	https://wysokienapiecie.pl/22838-wegiel-i-gaz-

w-strategiach-bankow-i-ubezpieczycieli/.
58	 GAZ	SYSTEM	obtained	financing	for	the	implementation	of	strategic	investments	in	the	years	2020-2025,	Gaz-System,	07.07.2020,	https://www.

gaz-system.pl/centrum-prasowe/aktualnosci/informacja/artykul/203203/.
59 Ministry of Climate, Projects of Common Interest of the European Union,	https://www.gov.pl/web/klimat/projekty-wspolnego-zainteresowania-unii-

europejskiej.
60	 REGULATION	(EU)	No	1316/2013	OF	THE	EUROPEAN	PARLIAMENT	AND	OF	THE	COUNCIL	of	11	December	2013	establishing	the	Connecting	

Europe	Facility,	amending	Regulation	(EU)	No.	913/2010	and	repealing	Regulations	(EC)	No	680/2007	and	(EC)	No.	67/2010.
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In	2020,	projects	of	common	interest	in	Poland	were	identified	as	investments	included	in	the	priority	of	
security of natural gas supply, construction of the gas market, and environmental and climate measures 
submitted	by	GAZ-System	S.A.	These	include	projects	within	two	priority	corridors61:

• Under the “Baltic Energy Market Interconnection Plan for Gas” (BEMIP):

›	 the	Baltic	Pipe	project,

›	 Poland-Lithuania	pipeline	project	(GIPL).

• Within	the	framework	of	the	‘North-South	Gas	Interconnection	in	Central	and	South-Eastern	Europe’	
corridor:

› Interconnection between Poland and Slovakia,

› North-South gas corridor in eastern Poland,

›	 LNG	Gdańsk	project.

According to the European Commission’s proposal, the Connecting Europe Facility is to be extended for 
the	period	2021-2027.	The	budget	for	the	new	financial	perspective	has	not	yet	been	finally	established.	
The	Commission	plans	to	allocate	EUR	42.3	billion	for	this	purpose,	which	would	represent	a	47%	increase	
compared	with	the	2014-2020	period62. The funds will support investment in Europe-wide transport infra-
structure	networks:	EUR	30.6	billion,	energy:	EUR	8.7	billion	and	digital:	EUR	3	billion.	It	should	be	noted,	
however,	that	60%	of	the	Connecting	Europe	Facility’s	budget	will	be	allocated	to	climate	objectives.	In	the	
area	of	energy,	the	beneficiaries	of	support	will	mainly	be	projects	which	strengthen	cooperation	between	
the	Member	States	on	cross-border	renewable	energy	generation	projects,	facilitating	decarbonisation.	
Key trans-European infrastructure networks increasing the integration of the European energy markets 
and	security	of	supply	will	continue	to	be	financed63.

f. Funding in the power market

Another	model	of	financing	conventional	energy	is	public	aid	under	the	Power	Market.	In	the	perspec-
tive of the coming years, it is the existing and planned gas capacities that have a chance to increase their 
share in the power market.

The	Market	Act	entered	into	force	on	18	January	2018.	This	mechanism	was	introduced	due	to	the	need	
to ensure an appropriate amount of generation capacity in the National Power System (NPS), especially 
at the moment of so-called peak demand. The stability of system operation depends on a number of fac-
tors, including, but not limited to, power plant unit shutdowns, damage to network elements, atmosphe-
ric phenomena and participation in the system of renewable energy sources, characterised by operating 
instability. The trend of maximising energy production from RES is so large that the subsidised energy 

61	 The	European	Parliament	adopted	a	fourth	PCI	list	–	key	GAZ-SYSTEM	projects	included,	Gaz-System,	12.02.2020,	https://www.gaz-system.pl/
centrum-prasowe/aktualnosci/informacja/artykul/203100/.

62	 Connecting	Europe	for	a	new	decade,	European	Commission	Representation	in	Poland,	06.06.2018,	https://ec.europa.eu/poland/news/180606_
CEF_pl.

63	 CEF	2021-2027.	Over	EUR	30	billion	for	transport,	Infrastructure	Market,	07.06.2018,	https://www.rynekinfrastruktury.pl/wiadomosci/drogi/cef-
20212027-ponad-30-mld-euro-na-transport-63087.html.
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sources	have	priority	in	the	introduction	of	energy	into	the	electricity	grid,	which	in	effect	partially	exclu-
des conventional power plants from operation. At the same time, in order to maintain the security of con-
tinuity	of	supply	in	case	of	insufficient	RES	production,	it	is	necessary	to	keep	the	units	on	standby.	This	is	
precisely what the power market is supposed to do, whose operation comes down to paying power gene-
rators for the mere readiness to operate, so that power can be balanced. Without this mechanism, energy 
companies would not be able to maintain adequate capacity reserves in the system from their own reve-
nues, nor would they be able to invest in new conventional generation units needed to maintain the secure 
operation of the energy system and ensure electricity supply64. The European Commission has accepted 
the	power	market	as	a	form	of	state	aid	and	has	agreed	to	operate	it	for	10	years,	with	the	contracts	alre-
ady	concluded	in	practice	being	valid	even	until	the	end	of	203765. The power is contracted through so-cal-
led	main	auctions	covering	subsequent	calendar	years,	starting	from	2021.	So	far,	four	auctions	have	been	
held	for	2021-2024.	They	are	organised	five	years	in	advance,	the	next	main	auction	for	the	delivery	year	
2025	is	scheduled	for	14	December	202066. The power suppliers, i.e. the companies which won the auc-
tion,	receive	a	fixed	payment	(in	PLN/kW	per	year)	in	exchange	for	the	so-called	power	obligation,	which	
means readiness to deliver power throughout the entire delivery period and actual delivery to the system 
during the period of risk of unbalanced deliveries67.

So far, the largest share in the contracted capacity, broken down by fuel, has been allocated to hard coal 
and lignite, due to the domination of coal units in the power structure installed in the NPS. The share of 
coal-fired	units	in	the	capacity	contracted	for	2023	is	nearly	84%.	The	remainder	are	gas	(8.1%),	water	(4.7%),	
DSR	(3.6%)	and	other	fuels	(0.3%)68.	However,	this	situation	will	change	in	the	near	future,	due	to	the	entry	
into	force,	in	2019,	of	the	regulation	on	the	internal	market	in	electricity.	It	introduces	new	requirements	
for generation capacity mechanisms, including CO2	emission	limits	of	550g	CO2/kWh. In the existing power 
markets,	as	in	Poland,	emission	limits	will	apply	to	newly	created	units	from	1	January	2020,	and	units	
already	existing	from	1	July	202569. The new restrictions will exclude coal units from the capacity mecha-
nism, which in turn will provide an opportunity to increase participation in power contracts for gas power 
plants. The gap in the power market will require new investments, gas units, storage facilities and DSR70.

64 Energy Forum, Power Market to review. Analysis of the results of three auctions,	October	2019,	pp.	3-5,	https://www.cire.pl/pliki/1/2019/fe_rynek_
mocy_do_przegladu.pdf.

65	 European	Commission,	State	aid	No.	SA.46100	(2017/N)	–	Poland	–	Planned	Polish	capacity	mechanism,	C(2018)	601	final,	Brussels,	7.2.2018.
66	 Power	Market	Process	Framework,	PSE,	https://www.pse.pl/rynek-mocy-informacje-ogolne
67 Energy Forum, Power Market..., op. cit., p. 5.
68 Ibidem, p. 8.
69	 Regulation	(EU)	2019/943	of	the	European	Parliament	and	of	the	Council	of	5	June	2019	on	the	internal	market	in	electricity,	OJ	L	158/54	of	

14.6.2019.
70 Power market for review ..., op. cit., p. 16.
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1.6. “responsible Development strategy to 2020 (with an outlook  
to 2030)”

a. Characteristics, structure and objectives of the document

“Responsible	Development	Strategy	to	2020	(with	an	outlook	to	2030)”	(RDS)	is	the	most	important	bin-
ding	document	of	the	Polish	state,	defining	medium	and	long	term	economic	policy.	It	was	adopted	by	
the	Council	of	Ministers	on	14	February	2017.	The	document	describes	the	current	conditions	and	defi-
nes	the	objectives	and	directions	of	Poland’s	development	in	the	economic,	social	and	spatial	area	in	the	
perspective	of	2020	and	2030.	The	strategy	is	a	response	to	the	identified	errors	in	the	current	model	of	
development,	as	well	as	to	new	challenges	facing	Poland’s	widely	defined	social	and	economic	policy”71. 
The	factors	diagnosed	and	defined	in	the	strategy	delaying	the	development	of	the	Polish	economy	are	
the so-called developmental traps:

• average income trap (Poland’s GDP per capita is only 45% of GDP per capita in the USA, half of Poles 
earn	less	than	PLN	2,500	net,	salaries	are	about	three	times	lower	than	in	highly	developed	countries),

• the	trap	of	imbalance	(the	majority	of	Polish	capital	goes	to	foreign	investors,	PLN	2	trillion	are	the	
foreign	liabilities	of	Poland,	2/3	of	Polish	exports	and	50%	of	industry	production	is	made	up	of	com-
panies with foreign capital),

• trap of the average product (small expenditures on R&D, about 1% of GDP, low innovativeness, lack of 
global brands),

• the demographic trap (low fertility rate, continuing upward trend in the number of people in post-
working age),

• trap	of	institutional	weaknesses	(low	tax	collection,	low	efficiency	of	state	institutions,	lengthy	procedu-
res and proceedings, lack of coordination of public policies)72,73.

71	 Strategy	for	Responsible	Development	to	2020	(with	an	outlook	to	2030),	p.	5.
72 Strategy for..., op. cit., p. 5.
73	 Imidem,	pp.	24-25.
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The main goal of the RDS is “Creating conditions for an increase in the income of Polish citizens with 
a simultaneous increase in social, economic, environmental and territorial cohesion”74. At the same time, 
the	Strategy	identifies	three	objectives:	Sustainable economic growth based increasingly on know-
ledge, data and organisational excellence; Socially sensitive and territorially sustainable develop-
ment; Efficient state and institutions for growth and social and economic inclusion. These will be 
implemented in many areas of socio-economic life and will be achieved through the planned corrective 
actions, which include:

• reindustrialisation (assuming state partnership for strategic sectors of the economy, creation of clu-
sters and industrial valleys and obtaining attractive foreign investments);

• development of innovative enterprises (which assumes the creation of a “Business Constitution”, reform 
of	scientific	and	research	institutes,	the	“Start	in	Poland”	programme,	creation	of	a	friendly	legal	envi-
ronment for entrepreneurship);

• raising development capital (which is mainly aimed at creating savings, raising European funds, the 
Polish	Development	Fund	and	funds	from	the	Juncker	Plan,	as	well	as	the	European	Bank	for	Recon-
struction and Development, the European Investment Bank and the Asian Infrastructure Investment 
Bank);

• foreign expansion (through support for the creation of the Export Support Division in the Polish Deve-
lopment Fund, reforming economic diplomacy, building a strong brand “Poland”),

• social	and	economic	development	(through	effective	regional	policy,	the	creation	of	a	pact	for	rural	
areas, or improving level of education)75.

At	this	point	it	should	be	noted	that	the	objectives	contained	in	the	most	important	strategic	document	
for Poland do not fully coincide with the concept of the European Green Deal. The RDS starts from a dia-
gnosis	of	the	needs	of	the	Polish	society	and	economy,	which	are	different	from	those	of	Western	Euro-
pean countries. Poland is struggling with problems of an economic nature, average economic growth and 
the	still	low	affluence	of	the	society,	while	the	highly	developed	economies	of	most	EU	countries	perceive	
climate change and its negative consequences for ecosystems as the greatest threat. These discrepancies 
result	in	a	different	hierarchy	of	priorities.	The	overriding	objective	of	the	Polish	authorities	is	to	increase	
the citizens’ prosperity and to close the prosperity gap between Poland and Western Europe. In order to 
illustrate	the	huge	differences	between	Poland	and	the	EU15	countries	in	this	respect,	it	is	worth	using	the	
calculations	of	SGH	experts	who,	in	2019,	predicted	that,	assuming	that	the	average	upward	trend	conti-
nues,	Poland	will	reach	the	average	per	capita	income	level	of	the	EU15	after	14	years,	and	after	21	years	
will catch up with Germany76. In its development strategy, however, Poland does not evade climate pro-
tection	measures,	as	it	has	declared	that	it	will	achieve	the	objectives	set	out	in	the	energy	and	climate	
change package, but with a balance of these measures in social and economic terms. 

74	 https://www.gov.pl/web/fundusze-regiony/informacje-o-strategii-na-rzecz-odpowiedzialnego-rozwoju
75	 https://www.money.pl/gospodarka/wiadomosci/artykul/plan-morawieckiego-oto-piec-glownych-filarow,29,0,2020125.html
76 Report of the Warsaw School of Economics, Bridging the Wealth Gap between Central and Eastern Europe and Western Europe
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The corrective measures that have already been amended will be taken in such key areas for economic 
development and quality of life as digitisation, transport, energy, the environment and national secu-
rity. The vision of development of the energy sector presented in the RDS will be discussed in more detail 
later in this chapter.

The	objectives,	directions	of	intervention,	actions	and	strategic	projects	indicated	in	the	RDS	should	be	
reflected	in	all	strategic	documents.	In	this	sense,	the	RDS	is	the	basis	for	the	preparation	of	new	strate-
gies in the area of managing the country’s development, and among other things, it is the basis for the 
development of a new energy policy that will clarify and operationalise the provisions of the RDS in the 
area of energy.

b. Energy as one of the key areas of rDs

The	RDS	identified	the	challenges	facing	the	Polish	energy	sector	in	the	transition,	formulated	an	overarching	
priority	in	this	area,	and	proposed	appropriate	actions	and	identified	strategic	projects	planned	within	the	
framework	of	these	actions.	The	most	important	challenge,	and	at	the	same	time	the	main	objective	for	the	
energy sector in Poland is, according to the RDS, the need to provide citizens and institutions with sta-
ble energy supplies at an economically acceptable price, which will serve the development of the 
entire economy. It will also be necessary to reduce the emission of pollutants and to change the evolutio-
nary model of the economy to zero emission. In order to increase the dynamics of economic development 
in this area, it will be necessary to invest in Polish innovations and synchronise activities in the energy setor 

Source:	 KOBiZE,	https://www.kobize.pl/pl/article/pakiet-energetyczno-klimatyczny-ue/id/389/pakiet-2021-2030	
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with the so-called fourth industrial revolution,77 for example by implementing smart network management 
systems	based	on	artificial	intelligence.	It	will	be	crucial	to	develop	Poland’s	energy	policy,	which	will	set	out	
the directions of transformation in the long term and become a reference point for sectoral strategies78.

At the same time, the actions envisaged in the RDS must be consistent with EU and international com-
mitments.	Poland	has	declared	that	it	will	achieve	the	objectives	set	out	in	the	energy	and	climate	change	
package	for	the	years	2013-2020	and	in	the	2021-2030	perspective.	This	involves	the	need	to	participate	
in	the	reduction	of	greenhouse	gas	emissions	by	20%	by	2020	and	by	40%	by	2030,	compared	to	1990	
(a requirement at the level of the whole European Union); increasing the share of renewable energy in 
Poland’s	total	energy	consumption	to	15%	by	2020	and	to	32%	by	2030;	and	improving	energy	efficiency	
(as	measured	by	the	rate	of	primary	energy	consumption)	by	20%	at	the	level	of	the	whole	EU	in	2020	and	
by	32.5%	by	203079,80.

77 According to the Industry of the Future Platform, this is a complex process of technological and organisational transformation of companies, 
which includes the integration of the value chain, the introduction of new business models and the digitisation of products and services. 
The implementation of these solutions is made possible through the use of new digital technologies, data resources and the provision of 
communication in the networks of machines, devices and people. The driver of the transformation is the increasingly individualised needs of 
customers	and	the	growing	trend	of	personalisation	of	products	and	services.	https://przemyslprzyszlosci.gov.pl/tag/przemysl-4-0/

78	 “Strategy	for...”,	op.	cit.,	p.	320.
79	 “Strategy	for...,	op.	cit.,	pp.	321-322.
80	 https://www.kobize.pl/pl/article/pakiet-energetyczno-klimatyczny-ue/id/389/pakiet-2021-2030

Source:	 Own	analysis	on	the	basis	of	the	study:	Strategy	for	Responsible	Development	until	2020	(with	an	outlook	until	2030)

tab. 1 stratEgIC PrOJECts In tHE arEa: imProvement of energy security in Poland

poweR  
maRket

– implementation of a market mechanism to ensure continuity and stability of electricity supply 
to households and industry in the medium and long term.

poliSh  
nUcleaR poweR 
pRogRamme

–	continuation of work on the programme to diversify energy sources, reduce the environ-
mental impact of energy, develop research and development centres and Polish industry 
(including export activities). the fundamental decision will be made after the minister of energy 
has carried out appropriate analyses and obtained offers from technology suppliers, which will 
allow to determine the investment outlays necessary to be incurred and will confirm, among 
other things, the profitability of investments in nuclear energy in the Polish conditions.

gaS hUB  –	preparation for the establishment of a gas transmission and trade centre on the Polish 
territory for Central and eastern european countries and the baltic states.
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c. Orientations and actions in the field of “Energy”

The	overall	objective	for	energy	will	be	achieved	through	actions	set	out	in	four	directions.	The	first	is	to	
improve the country’s energy security. The main assumption in this area is to ensure uninterrupted energy 
supplies to consumers in Poland from generation sources based on domestic energy resources, while 
maintaining competitive prices81. The RDS places great emphasis on the need to maintain sovereignty in 
the	field	of	energy	supply.	In	the	perspective	of	2050,	it	is	still	assumed	that	an	important	role	in	the	power	
system will be played by coal, which is supposed to guarantee stability of raw material supplies to power 
plants.	However,	in	order	to	ensure	security,	it	is	necessary	to	diversify	sources,	raw	materials	and	the	way	
energy is produced and distributed. One of the key investments in this area will be those relating to the 
construction of cross-border natural gas transmission infrastructure, which will enable supplies from new 
sources, as well as the expansion and modernisation of the internal transmission network and increase in 
storage capacity. The search for new directions and suppliers of natural gas (e.g. gas from the Norwegian 
continental shelf, LNG) will enable independence from the currently dominant eastern supplier. It is also 
necessary to create conditions for investment in new, low- and zero-emission electricity generation capa-
city	and	to	ensure	the	reliability	of	network	operation.	In	the	area	of	coal-fired	power	plants,	it	is	planned	
to	replace	some	of	the	worn-out,	inefficient	and	sub-standard	units	which	do	not	meet	European	stan-
dards, and which will be replaced by new ones which provide backup system capacity. Another important 
aspect for increasing the security of energy supplies in the form of heat is the need to expand and moder-
nise the district heating network to ensure increased access for new customers. It is also important to sti-
mulate the development of alternative, emission-free heat sources (including electric heating). A transpa-
rent and fair system of trade in electricity is no less important, so it is necessary to develop appropriate 
conditions and rules for its operation82.

The	figure	below	shows	the	geographical	distribution	of	planned	investments	in	Poland	to	increase	the	
energy security of our country.

81	 “Strategy	...,”	op.	cit.,	p.	328.
82	 Ibidem,	pp.	321,	328-329.
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Source:	RDS,	p.	327.Source:	 RDS,	p.	327.	
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Another	priority	of	the	state’s	energy	policy	described	in	the	RDS	is	to	improve	the	country’s	energy	effi-
ciency. The Polish economy consumes even twice as much energy per unit of GDP as other highly develo-
ped countries83,84

. This is mainly due to the high energy intensity of production processes. Changes in this 
area should not take place by eliminating energy-intensive industries, but should rely on innovative solu-
tions	that	reduce	the	energy	intensity	of	the	economy.	The	RDS	identifies	a	number	of	measures	aimed	
at	improving	the	energy	efficiency	of	our	country,	including:	reduction	of	energy	losses	in	housing,	busi-
nesses and public buildings; investments in the expansion and modernisation of heating and cooling sys-
tems	and	measures	aimed	at	reducing	transmission	losses;	support	for	businesses	in	improving	the	effi-
ciency	of	energy	production;	and	development	of	cogeneration	sources.	The	strategic	project	in	this	area	
is the “Programme for the construction of an intelligent power grid in Poland”, which assumes the cre-
ation of legal solutions, as well as technical and system tools enabling the management of communica-
tion between energy consumers and suppliers. The programme will also implement mechanisms enabling 
energy demand management and allowing for more conscious use of energy by consumers85.

The changes in the energy sector must go hand in hand with the development of technology, which will 
contribute,	among	other	things,	to	increasing	the	efficiency	of	energy	production,	reducing	energy	costs	
for consumers, integrating distributed sources and reducing the sector’s environmental impact. One of 
the main directions of innovation in the energy sector is the development of energy storage technologies, 
which will become the driving force behind the development of RES. Energy storage is necessary from the 
point of view of reliability of operation of power networks in the process of maximising the share of rene-
wable energy sources in the national power system, which is characterised by instability of operation, 
inter alia, due to weather conditions. Energy storage will also help to remove barriers to the connection of 
renewable	energy	sources	to	networks	of	different	voltages,	and	will	be	a	tool	to	shift	peak	demand	thro-
ugh	off-peak	energy	storage86.

The	use	of	Polish	scientific	and	industrial	facilities	will	be	essential	for	the	implementation	of	nuclear	power.	
To this end, it is necessary to support the research and development sector, as well as Polish companies 
which will form the nuclear industry supply chain87. “For the Polish industry, nuclear power is an opportu-
nity	to	implement	technologically	advanced	projects	which	can	create	stable	jobs	with	high	added	value	on	
the scale of the entire economy. The development of the nuclear sector in Poland may also be an impor-
tant factor in speeding up technology transfer and the development of many derivative industries using 
ionising radiation’88.	The	RDS	also	refers	to	a	number	of	strategic	projects	in	the	area	of	development	of	
innovation in the sector. Among them is the Electromobility Development Programme, whose task is to 
create conditions for the development of Polish electromobility and the development of industry related 
to this new sector89.

Another priority is to develop distributed energy by promoting and initiating the creation of clusters, energy 
cooperatives, etc., based particularly on renewable energy sources. They are an initiative that meets the 
expectations	of	domestic	local	government	units	in	terms	of	effective,	rational	and	efficient	use	of	the	
potential of locally available energy resources, as well as an opportunity to build new areas of activity for 

83 Energy intensity is an indicator that shows how much energy is needed to produce a certain amount of a good or unit of GDP.
84	 https://wysokienapiecie.pl/21766-polak-produkuje-mniej-za-wiecej-skad-taka-energochlonnosc/
85	 Strategy	for...,	op.	cit.,	pp.	324,	329-330.
86	 E.	Mataczyńska,	Energy Warehouses in the Age of Renewable Energy Sources – Australian Solutions,	Ignacy	Łukasiewicz	Institute	of	Energy	Policy,	

https://www.instytutpe.pl/wp-content/uploads/2016/01/Magazyny-energii-w-erze-OZE.pdf.
87	 Strategy	for...,	op.	cit.,	pp.	330-331.
88	 https://www.gov.pl/web/aktywa-panstwowe/polski-przemysl-dla-elektrowni-jadrowej-3
89 Plan for Development of Electromobility in Poland “Energy to the Future”



54

Natural gas in energy transition in Poland report

locally operating entrepreneurs and faster economic growth in their areas90.	Further	strategic	projects	are	
related	to	the	development	and	use	of	geothermal	and	hydropower	potential	in	Poland.	Both	projects	are	
aimed at increasing the use of geothermal and hydropower sources, respectively, through the creation of 
a favourable legal environment, promotion or investment in the development of industry producing equ-
ipment for the needs of geothermal and hydropower sectors91. Poland will also focus on the development 
of innovative methods of hydrocarbon prospecting and extraction, which will enable the location of the 
regions	where	the	raw	material	is	present	as	well	as	its	effective	and	efficient	extraction92.

Another important aspect in the area of energy addressed by the RDS is the restructuring of the hard coal 
mining	sector.	Currently,	the	hard	coal	sector	in	Poland	is	in	a	deep	crisis	due	to	the	unprofitable	nature	
of	the	industry,	resulting	from	oversupply	of	raw	material	and	its	low	prices.	This	state	of	affairs	(econo-
mic	inefficiency)	is	the	result	of	the	overlapping	of	several	factors,	including	high	production	costs,	struc-
tural changes in the energy market, economic transformation towards a low and zero-carbon economy, 
as well as the previously described measures to reduce energy intensity of the economy93. An important 
step towards improving the situation is taken by actions under the “Programme for the hard coal mining 
sector in Poland”94.	It	assumes,	first	of	all,	that	“(...)	measures	to	improve	the	efficiency	of	mines;	adapting	
production to market needs and, where possible, increasing the share of products in the production struc-
ture	in	higher	added	value:	medium	and	thick	coals	with	high	quality	parameters,	qualified	fuels;	ensuring	
an	appropriate	level	of	investment	where	they	ensure	the	highest	economic	efficiency;	this	is	an	impor-
tant	factor	in	achieving	the	expected	efficiency	level”95. The restructuring of the hard coal mining sector is 
aimed	at	improving	the	sector’s	current	financial	standing,	increasing	its	efficiency	and	innovation,	thanks	
to which Poland will achieve a high degree of energy independence. These measures will also contribute 
to improving the competitiveness of the Polish economy96.

The RDS provides the basis for the development of nine strategies resulting from the country’s develop-
ment	management	system,	including	the	project	“Energy	Policy	for	Poland	until	2040”.	This	document	will	
be analysed further in this study.

90	 file:///C:/Users/Lenovo1/AppData/Local/Temp/20-32.pdf
91	 Strategy	for...	op.	cit.,	pp.	331-332.
92	 Strategy	for...,	op.	cit.,	p.	332.
93 Programme for the hard coal mining sector in Poland, p. 55.
94	 The	document	adopted	by	the	Council	of	Ministers	on	23	January	2018	takes	into	account	the	adjustments	adopted	by	the	Council	of	Ministers	

on	30	September	2019.	It	covers	the	period	up	to	2030	and	presents	the	directions	of	development	of	the	hard	coal	mining	sector	in	Poland	
with	the	objectives	and	actions	necessary	to	achieve	them.

95	 “Strategy...”,	op.	cit.,	p.	332.
96 Programme for the mining sector ..., op. cit., p. 55.
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1.7. the national Energy and Climate Plan 2021-2030

a. Outline of the document

“The National Energy and Climate Plan (NECP) was created in response to the requirements of the Euro-
pean Union, imposed on Poland by the provisions of Regulation (EU) 2018/1999 of the European Parliament 
and of the Council of 11 December 2018. on energy union and climate action management, amending Regulations 
(EC) No. 663/2009 and (EC) No. 715/2009 of the European Parliament and of the Council, Directives 94/22/EC, 
98/70/EC, 2009/31/EC, 2009/73/EC, 2010/31/EU, 2012/27/EU and 2013/30/EU, Council Directives 2009/119/EC 
and (EU) 2015/652 and repealing Regulation (EU) No. 525/2013 of the European Parliament and of the Council97.

The	document	presents	national	targets	and	objectives,	as	well	as	policies	and	actions	to	create	a	frame-
work for a fair transition to a low-carbon economy. The assumptions contained in the NEPC are intended 
to	enable	the	implementation	of	the	five	dimensions	of	the	energy	union98:

• decarbonisation,

• energy	efficiency,

• energy security,

• internal energy market,

• research, innovation and competitiveness.

The Energy Union is an expression of the need to strengthen cooperation between the Member 
States in the area of energy management. Its objectives focus on activities in the interconnected 
areas mentioned above99.

Poland	has	an	active	climate	and	energy	policy,	pursuing	a	number	of	objectives	in	each	of	the	dimensions	
of the energy union. The creation of detailed guidelines for their implementation in the form of NECP is 
our	country’s	contribution	to	fulfilling	the	EU’s	climate	commitments	under	the	Paris	Agreement,	towards	

97 Regulation on the management of the Energy Union [from the Clean Energy package for all Europeans].
98	 National	Energy	and	Climate	Plan	2021-2030,	p.	3.
99	 The	European	Energy	Union.	Selected	issues,	accessed	at:	https://www.ce.uw.edu.pl/europejska-unia-energetyczna-wybrane-zagadnienia/.
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the	pursuit	of	climate	neutrality.	The	main	objectives	of	Poland’s	energy	and	climate	policy	contained	in	
the	National	Plan	are	shown	in	the	figure	below100.

b.  the role of natural gas in achieving the main objectives of Poland’s energy 
and climate policy

The role of natural gas in the process of our country’s pursuit of the status of a zero-emission economy 
has been described in this point in the context of the implementation of Poland’s main climate and energy 
objectives	by	2030,	broken	down	into	activities	within	the	five	dimensions	of	the	energy	union.

100 National plan for..., op. cit., p. 20.

Source:	 National	Energy	and	Climate	Plan	2021-2030,	p.	20.
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the “decarbonisation” dimension

Within the framework of the European Union’s emission reduction target, Poland declares to achieve 
a 7% reduction in CO2	emissions in sectors not covered by the EU ETS in 2030 (in relation to 2005).

The main assumption in this area is also a 21-23% share of RES in the gross final energy consumption 
(total consumption in electricity, heating and cooling, and for transport) in 2030 (the	23%	target	can	
be	achieved	with	additional	financial	support	from	EU	funds	for	a	just	transition).

Renewable energy sources will increase their share in heating and cooling. This share is expected to 
grow by an average of 1.1% per year by 2030, to reach 28.4%.

The target for the share of RES in the transport sector was set at 14% in 2030, for the power sec-
tor at 32%.

It is worth bearing in mind the starting point from which Poland begins the process of increasing RES invo-
lvement.	In	2018,	the	share	of	energy	from	renewable	sources	in	gross	final	energy	consumption	amoun-
ted to 11%. In this context, the above assumptions seem very ambitious. Their implementation will requ-
ire	synergistic	actions	on	many	levels,	e.g.	by	establishing	a	number	of	supporting	objectives.

“Reduction of the share of coal and lignite in electricity production to 56-60% in 2030 and a further 
downward trend to 2040”101.	This	objective	is	to	be	achieved	through	changes	in	the	electricity	genera-
tion sector in its form:

• the decommissioning of old conventional production units that do not meet the environmental requ-
irements for pollutant emissions,

• implementation of high-performance conventional technologies,

•  the progressive introduction of low and zero carbon technologies (in particular RES and nuclear power).

The transformation of the electricity sector outlined in this way is intended to contribute to reducing CO2 
emissions. In this process, an important role is seen as being played by gas, which, under Polish conditions, 
would become a transformation fuel during the transition period. The importance of this fuel is expected 
to increase not only in the power industry (as support for RES), but also in heating (district and individual) 
and transport (as an alternative fuel).

An	important	issue	from	the	point	of	view	of	achieving	this	objective,	as	emphasised	by	NECP,	is	the	need	
to	ensure	the	financing	of	investments	taking	into	account	the	principle	of	technological	neutrality.	Obta-
ining funding during the transition period cannot be reserved for zero-carbon solutions alone, but should 
also support low-carbon technologies.

In	this	dimension	of	decarbonisation	it	is	worth	noting	one	more	objective:	‘A	just	energy	transition	towards	
a low-carbon economy’102.	It	does	not	refer	directly	to	the	role	of	gas	as	a	transitional	fuel,	but	defines	

101 Ibidem, pp. 29-30.
102	 Ibidem,	p.	30.
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a vision of the course of changes towards achieving a low-carbon economy. In Poland, this must be done 
in an evolutionary way that is socially and economically acceptable and guarantees energy security. Above 
all,	it	must	be	a	fair	process,	taking	into	account	the	Polish	‘starting	point’	in	comparison	with	other	EU	
countries	(i.e.	our	current	economic,	energy,	technological	and	financial	situation	and	reduction	potential).	
Bearing these premises in mind, the role of natural gas as a transition fuel in the process of a fair, 
economically acceptable and secure energy transition may be important. The evolutionary change 
in the structure of electricity generation (in which more than 75% of energy currently comes from 
coal), towards maximising the share of renewable energy sources, requires the use of bridge tech-
nologies and fuels for a certain period of time.	This	conclusion	is	also	justified	by	the	views	of	Frans	
Timmermans, the deputy head of the European Commission, who admitted that natural gas will continue 
to play a role as an interim fuel for some time.

the “energy efficiency” dimension

Our country declares to have achieved the target of improving energy efficiency by 2030 at 23% of 
primary energy consumption according	to	the	PRIMES	2007	forecast103. This share corresponds to a pri-
mary	energy	consumption	of	91.3	Mtoe	in	2030.	The	measures	aimed	at	reducing	energy	consumption	
include	the	development	of	green	and	efficient	district	heating	systems.	“At	least	85%	of	district	heating	or	
cooling systems with an ordered capacity exceeding 5 MW are expected to meet the criteria of an ener-
gy-efficient	district	heating	system	in	2030”104.	In	order	to	improve	the	energy	efficiency	of	these	systems,	
an important role, alongside RES, is to be played by increasing the use of natural gas in district heating. 
Other measures also include the development of cogeneration, connection to the district heating sys-
tem, the increase in the use of waste for energy purposes, the modernisation and expansion of the heat 
and cooling distribution system, the popularisation of heat storage facilities and smart grids, the popula-
risation	of	smart	grids,	the	simplification	of	procedures	in	the	area	of	carrying	out	investments	in	district	
heating	network	infrastructure,	a	change	in	the	heat	market	model	and	tariff	policy.

the “energy security” dimension

Maintaining energy security is a priority area for Poland in the transformation process, because it deter-
mines the stable economic development of the whole country.

To this end, the implementation of nuclear power in Poland is envisaged. The first unit, with a capa-
city of approximately 1-1.5 GW, is to be commissioned in 2033. and in the following years it is planned to 
include	five	more	such	units	in	the	system	at	intervals	of	2-3	years	(with	a	total	capacity	of	about	6-9	GW)105.

In addition to an ambitious plan for investments in nuclear power, NECP is planning, due to the expected 
increase in energy and capacity demand, to expand its electricity generation capacity to cover electricity 
demand. This assumption will be implemented by increasing the share of RES from the current 14% to 
about 32%. The operation of unstable renewable energy sources must be guaranteed by reserve sour-
ces. To this end, it is necessary to develop gas capacity and, in the long term, to develop alternative sour-
ces to imported gas, e.g. in the form of methane from mines for use in gas mixtures, synthesised gas, bio-
gas and hydrogen106.

103	 PRIMES	2007
104	 Ibidem.,	pp.	21,	37-38.
105 Ibidem., p. 40.
106 Ibidem., p. 41.
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Another	objective	in	terms	of	energy	security	described	in	the	National	Plan	is:	“Maintaining the level 
of natural gas extraction on the territory of Poland and attempts to increase it using innovative 
methods of extracting hydrocarbons from deposits”.

Gas will also have its role in the development of alternative fuels for transport. In addition to the develop-
ment of electromobility, in order to make Poland more independent of oil supplies, the alternative will be 
natural	gas	in	the	form	of	LNG	and	CNG,	LPG,	liquid	biofuels,	hydrogen,	as	well	as	synthetic	and	paraffi-
nic fuels.

the “internal energy market” dimension

One	of	the	main	priorities	in	this	area	is	‘Construction, extension and modernisation of the internal 
gas transmission network’.	Its	current	length	(11,744	km	in	2017)	does	not	allow	the	free	flow	of	gas	
from all directions. The modernised and appropriately developed internal gas transmission network in 
Poland is necessary from the point of view of the need to meet the needs for gas transmission to dome-
stic consumers. Owing to the geographical location of our country, it will also play a transit role in Central 
and Eastern Europe107.

The next step in strengthening the security of the gas market is: “Integration of the national natural gas 
transmission system with the systems of Central European countries and the Baltic Sea region. In 
order to fully exploit Poland’s potential as a “regional gas distribution centre”, cross-border connections 
with	Ukraine,	Slovakia,	Lithuania	and	the	Czech	Republic	are	planned.	An	important	project	in	this	field	will	
be the construction of a Poland-Ukraine connection, which will enable the mutual sale of gas in quantities 
of 5 billion m3 per year to the Ukrainian market and 5 billion m3 per	year	to	the	Polish	market	(after	2022)108.

The national energy and climate plan sets as another objective in the internal energy market 
dimension the increased flexibility of the energy system with regard to the production of energy 
from renewable sources. This is crucial in view of the planned inclusion of large quantities of renewable 
energy sources in the system and, consequently, the need to balance the variable nature of their energy 
production.	The	current	system	based	mainly	on	coal-fired	power	plants	is	not	very	flexible,	which	is	due	
to	the	lack	of	technical	adaptation	of	coal-fired	units	to	sudden	load	changes	in	their	operation	(from	tech-
nical minima to full power). Investments in the gas generation and transmission infrastructure will 
be important for balancing the power system, due to the high flexibility of operation109.

107 Ibidem., p. 53.
108 Ibidem., pp. 53-54.
109 Ibidem., p. 55.
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It is also worth mentioning here that natural gas will also be used to a large extent as fuel for cogeneration 
units.	Approximately	2.5	GW	of	such	new	units	may	be	built	by	2030,	additionally	over	3.5	GW	in	the	years	
to	2040.	They	will	replace	old	heat	and	power	plants	operating	on	hard	coal	and	after	2030,	as	well	as	some	
of	the	currently	operating	gas-fired	CHP	plants.	The	new	gas-fired	cogeneration	units,	together	with	the	
gas-fired	power	plants,	will	increase	the	reliability	and	flexibility	of	the	power	system	operation,	dominated	
by non-steerable renewable sources110. The dynamics of the increase in the available power of electricity 
sources	generated	in	gas-fired	power	plants	and	CHP	plants	until	2040	are	presented	in	the	table	above.

110 Annex 2 to the National Energy and Climate Plan 2021-2030, p. 73.

tab. 2 nEt aCHIEVaBlE POWEr OF ElECtrICIty gEnEratIOn sOurCEs 
 by technology [mW]

2005 2010 2015 2020 2025 2030 2035 2040

lignite-fired	power	plants	–	old 8 197 8 145 8 643 7 481 6	992 6	992 4	098 2	939

lignite-fired	power	plants	–	new 0 0 0 451 451 451 451 451

coal-fired	power	plants	–	old 14 613 14 655 13 617 12	126 10	867 7 983 3 539 3 184

coal-fired	power	plants	–	new 0 0 0 3	520 4	450 4	450 4	450 4	450

coal-fired	CHP	plants
6140 6126

4 046 4 713 4 383 3 544 3	123 2	714

industrial	CHP	plants 1 925 1 973 1	740 1	710 1898 1	826

gas-fired	power	plants 0 0 0 0 1	900 1900 3	039 3	260

gas-fired	CHP	plants 760 807 928 2	688 3	807 4 371 4	100 5	261

nuclear power plants 0 0 0 0 0 0 2	600 3	900

pumped-storage power plants 1 256 1405 1405 1 415 1 415 1 415 1 415 1 415

hydro power plants 1 064 935 964 995 1	110 1	150 1	190 1	230

biomass-fired	power	and	CHP	plants
102 140

553 658 1 143 1 531 1 536 1	272

biogas-fired	CHP	plants 216 305 517 741 945 1	094

onshore wind power plants 121 1 108 4 886 9 497 9 574 9	601 9 679 9 761

offshore	wind	power	plants 0 0 0 0 725 3 815 5	650 7 985

photovoltaics 0 0 108 2	285 4 935 7	270 11	670 16	062

gas turbines 0 0 0 0 0 0 350 350

DSR/ energy storages/interconnectors 0 0 0 550 1	160 2	150 3	660 4	950

total 32 253 33 320 37 290 48 656 55 167 59 073 63 391 72 103

Source:	 Ministry	of	Climate,	“Polish	Energy	Policy	until	2040”,	summary,	p.	6.
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In	terms	of	the	internal	energy	market,	it	is	worth	mentioning	the	objective:	“Liberalisation of the gas 
market – liberalisation of tariffs in the gas trading segment”111. The aim is to liberalise natural gas pri-
ces for particular groups of consumers, which will contribute to the development of competition in the 
trading	segment.	This	subject	will	be	described	in	more	detail	in	chapter	two:	“Natural	gas	in	Poland’s	cur-
rent energy mix and its role in the transformation process”.

the “research, innovation and competitiveness” dimension

In the context of research, innovation and competitiveness, it will be important to continuously improve 
technological advancement and operational quality, which means supporting the area of innovation in 
the infrastructure for the production, storage and use of hydrogen (including through support for work 
on hydrogen and coal fuels), synthesis gas and methanol for energy purposes. Ultimately (after the trans-
formation period) natural gas will be replaced by one of the “green gases” (biogas, green hydrogen, syn-
thetic methane)112.

111 “National plan for...”, op. cit., p. 58.
112 Ibidem., pp. 64-66.
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1.8. an updated draft of the “Energy Policy of Poland until 2040”

a.  Characteristics, strategy and objectives of the document

“Poland’s	energy	policy	until	2040”	(PEP2040)	is	a	strategy	for	the	development	of	the	fuel	and	energy	
sector, which is one of nine integrated sectoral strategies resulting from the RDS. The latest draft of the 
Polish	Energy	Policy	was	published	by	the	Ministry	of	Climate	as	a	summary	on	8	September	2020.	It	is	
the	Polish	government’s	response	to	the	major	challenges	facing	the	Polish	energy	sector	in	the	coming	
decades, due to the provisions of the Paris Agreement and the resulting EU climate and energy policy. 
The	new	draft	PEP2040,	unlike	its	previous	version,	sets	the	framework	for	the	energy	transformation	in	
Poland,	also	taking	into	account	the	fact	of	announcing	by	the	European	Commission	in	2019	the	European 
Green Deal	orienting	Europe	to	achieve	climate	neutrality	by	2050.	The	document	in	its	updated	version,	to	
a higher degree than before, is a synthesis of energy policy and climate protection policy. At the same time, 
it emphasises the need to carry out the transformation in a fair way and not to leave anyone behind. The 
strategy’s content also takes into account the challenges of the post-COvID pandemic economic recovery 
plan,	which	will	also	have	a	significant	impact	on	the	condition	of	the	energy	sector	in	the	coming	years113.

PEP2040	describes	the	state	and	conditions	of	the	energy	sector,	introduces	three	pillars	of	the	energy	
transition	and	sets	out	energy	policy	objectives.

The	overarching	objective	of	PEP2040	is	“(...)	energy	security,	ensuring	economic	competitiveness,	energy	
efficiency	and	reducing	the	environmental	impact	of	the	energy	sector”114. Its implementation is divided 
into	eight	specific	objectives115:

1. Optimal use of own energy resources;

2.	Development	of	electricity	generation	and	network	infrastructure	;

3.	Diversification	of	supply	and	development	of	network	infrastructure	for	natural	gas,	oil	and	liquid	fuels;

4. Development of energy markets;

113 Ministry of Climate, Energy Policy..., op.	cit.,	p.	2,3.
114 Ministry of Climate, Energy Policy..., op. cit., p. 6.
115 Ibidem, p. 5.
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5. Implementation of nuclear energy;

6. Development of renewable energy sources;

7. Development of district heating and cogeneration;

8.	Improving	energy	efficiency	of	the	economy.

The	implementation	of	the	objectives	set	out	in	PEP2040	will	contribute	to	a	low-carbon	energy	transfor-
mation in our country based on the three pillars listed below.

The	first	pillar:	Just Transition. It is based primarily on the assumption that the mining regions which will 
be	most	affected	by	the	transformation	should	be	provided	with	other	development	opportunities	in	the	
form	of	guaranteeing	new	jobs	and	developing	new	industries	(related	to	RES,	nuclear	energy,	electromo-
bility, network infrastructure, digitisation and thermal modernisation of buildings). In order to carry out 
the	transformation	of	the	coal	regions	in	a	fair	manner,	appropriate	financing	will	also	be	provided,	amo-
unting	to	approximately	PLN	60	billion.

The second designated pillar is the Zero Emissions Energy System. It will be possible to achieve it thro-
ugh a gradual change in the energy mix, including the planned implementation of nuclear energy and the 
increasing	share	of	wind	energy	at	sea	and	on	land.	PEP2040	indicates	that	natural	gas	will	play	a	major	
role in this process, as an interim fuel, ensuring energy security during the transformation of the sector.

Third pillar: Good air quality. It will be ensured mainly through the transformation of the heating sector, 
but	also	through	electrification	of	transport	or	construction	of	zero-emission	houses116.

116 Ibidem, p. 7.

Source: Ministry of Climate, “Polish Energy Policy until 2040”, summary, p. 6.
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The	achievement	of	the	above	objectives	in	the	energy	transformation	process	will	be	measured	by	the	
achievement of the following indicators, which represent the national contribution to the implementation 
of the EU climate and energy policy117:

• no	more	than	56%	of	coal	in	electricity	generation	in	2030,

• at	least	23%	of	gross	final	energy	consumption	of	RES	in	2030,

• implementation	of	nuclear	energy	in	2033,

• a	30%	reduction	in	GHG	emissions	by	2030	(compared	to	1990),

• an	increase	in	energy	efficiency	of	23%	by	2030	(compared	to	2007	primary	energy	consumption	fore-
casts).

b.  Forecasts for natural gas in the period of energy transformation 
according to the draft “Energy Policy of Poland until 2040”

Achieving	a	number	of	indicators	set	out	in	PEP2040	must	go	hand	in	hand	with	ensuring	energy	secu-
rity, which is the overarching goal of the energy policy. This means ‘guaranteeing, in a present and forward-
looking manner, the security of supply of raw materials, energy production, transmission and distribution, that 
is, the full energy chain’118.	With	a	planned	significant	reduction	in	the	share	of	coal	in	the	energy	produc-
tion	structure	(no	more	than	56%	in	2030,	and	in	the	event	of	an	increase	in	the	price	of	CO2 emission allo-
wances,	the	share	of	coal	will	fall	to	as	much	as	37.5%),	diversification	of	the	energy	balance	will	be	neces-
sary.	This	means,	above	all,	an	increase	in	the	role	of	renewable	energy	sources,	whose	share	in	2030	is	
to	constitute	at	least	23%	of	gross	final	energy	consumption	(in	electricity	–	at	least	32%	net,	in	heating	
and	cooling	–	an	increase	of	1.1	percentage	points	y/y,	in	transport	–	14%).	In	PEP2040	there	is	a	target	
for	offshore	wind	energy,	at	the	level	of	about	5.9	GW	of	installed	capacity	in	2030	and	about	8-11	GW	in	
2040.	Another	important	renewable	source	will	be	solar	energy,	the	projected	volume	of	installed	capa-
city	in	photovoltaics	for	2030	is	about	5-7	GW	and	about	10-16	GW	in	2040119). Gas capacity, in addition 
to the development of energy storage facilities, will be necessary for balancing the work of unstable rene-
wable sources. They will support the reliability of NPS operation and thus the country’s energy security120.

The potential for increasing the use of natural gas also results from the planned development of district 
heating	in	PEP2040.	“By	2040,	the	heating	needs	of	all	households	will	be	covered	by	district	heating	and	
by zero- or low-emission individual sources”121. Partial replacement of coal by natural gas in combined 
heat	and	power	plants	will	support	the	objective	of	reducing	greenhouse	gas	emissions	and	improving	air	
quality, due to the lower carbon footprint of natural gas compared to coal.

However,	in	order	for	natural	gas	to	fulfil	its	role	as	a	bridging	fuel,	the	energy	policy	points	to	the	need	
to expand the gas infrastructure and diversify the directions and sources of supply, as demand for natu-
ral	gas	will	be	met	mainly	by	imported	raw	material.	To	this	end,	strategic	projects	(also	for	the	country’s	

117	 Ibidem,	p.	10.
118 Ibidem, p. 9.
119 Ibidem, pp. 8, 15.
120	 Ibidem,	pp.	8,	12.
121 Ibidem, p. 8.
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energy security) will be implemented, i.e. Baltic Pipe (Norway-Denmark-Poland connection), FSRU termi-
nal	in	the	Gulf	of	Gdańsk,	expansion	of	the	LNG	terminal	in	Świnoujście.	Connections	with	neighbouring	
countries, as well as the national transmission and distribution network and storage infrastructure will 
also be developed122.

The development of the natural gas market in Poland requires the continuation of the liberalisation process 
in	order	to	free	the	last	group	of	consumers,	namely	households,	from	the	tariff	obligation.	It	is	also	impor-
tant to increase the gas market competitiveness in the international arena, which requires the creation of 
conditions for the creation in Poland of a regional centre for the transmission of and trade in natural gas 
(hub) for Central European countries and the Baltic States. To this end, it is necessary to further develop 
the service and commercial sphere, including the creation of attractive market conditions and prices123.

The	new	version	of	PEP2040	emphasises,	for	the	first	time,	the	need	to	develop	the	hydrogen	market,	
which in the long term will support an increase in the share of renewable energy sources through Power-
to-X	energy	storage	technologies.	Hydrogen	will	also	slowly	enter	the	transmission	and	distribution	sys-
tem,	initially	as	a	mixture	with	natural	gas.	PEP2040	assumes	that,	in	“(...)	2030,	the	capacity	to	transport	
a	mixture	containing	about	10%	decarbonised	gases	through	gas	networks	will	be	achieved”124.	Hydrogen	
will play an important role in the decarbonisation of transport and industry125.

The energy policy assumes that the balance of installed capacity is to be supplemented by nuclear power 
plant	units.	The	first	of	these,	with	a	capacity	of	1-1.6	GW,	is	to	appear	in	2033.	In	the	following	years,	further	
nuclear	units	are	planned	to	be	launched	(every	2-3	years).	In	the	following	years,	further	nuclear	units	are	
planned	to	be	commissioned	(every	2-3	years).	6	nuclear	power	plants	are	desirable	in	the	national	power	
system from the point of view of ensuring stability of energy generation, with zero air pollutant emissions126.

122	 Ibidem,	p.	12.
123 Ibidem, p. 13.
124 Ibidem, p. 8.
125 Ibidem, pp. 13, 14.
126 Ibidem, p. 14
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2.1. Characteristics of the natural gas market in Poland

Natural gas is used in the national economy as a fuel in the heating and electricity sector and as a raw 
material in the chemical industry, especially in plants producing nitrogen fertilisers for agriculture. In 
recent	years,	liquefied	gas	(LNG)	or	in	compressed	form	(CNG)	has	been	increasingly	used	in	public	road	
transport.	The	natural	gas	market	in	Poland	over	the	last	10	years	has	recorded	a	systematic	increase	in	
demand,	which	in	2019	reached	209.9	TWh	and	was	5.56%	higher	than	the	2018	consumption.	According	
to data from the Ministry of Climate, the supply structure of the Polish market was dominated by imports, 
which	in	2019	covered	79%	of	the	domestic	demand	for	gas.	Domestic	extraction	covered	the	remaining	
21%	(domestic	extraction	amounted	to	44.3	TWh127).

In	2019,	there	were	7,200,421	end	users	on	the	Polish	gas	market	(an	increase	of	approximately	2.5	per-
cent	compared	to	2007).	In	this	number,	households	were	the	most	numerous	group:	as	many	as	93.3%	
of	all	customers.	However,	it	was	not	them,	but	industrial	customers	(representing	only	0.8%	of	all	buyers)	
that accounted for 65.5% of domestic natural gas consumption128.

Since	2015,	the	Polish	market	has	been	experiencing	an	upward	trend	in	sales	of	gaseous	fuels	to	end	
customers, with a simultaneous increase in their number.

In	2019,	186	entities	held	a	licence	to	trade	in	gas	fuels,	but	only	99	companies	were	active	in	this	area.	
Compared	with	2018,	when	197	entities	held	a	licence,	the	number	of	such	undertakings	decreased,	while	
sales	to	end	customers	by	PGNiG	Group	increased.	The	share	of	this	entity	in	sales	was	82.77%.	In	the	opi-
nion	of	the	Energy	Regulatory	Office	(ERO),	the	sustained	increase	in	the	PGNiG	Group’s	share	in	gas	sales	
on	the	domestic	market	since	2017	“(...)	was	driven	by	a	significant	drop	in	gas	imports	from	abroad	direc-
tly from end customers for their own needs as a result of changes in legal regulations concerning manda-
tory reserves, as well as the acquisition of some customers by PGNiG OD Sp. z o.o. as part of the launch 
of	reserve	sales	following	the	collapse	of	several	trading	companies	in	2019.	The	remaining	17.23%	of	gas	
sales to end customers were made by alternative trading companies selling to end customers in Poland”129.

127 Ministry of Climate, Report on the results of monitoring the security of gas fuel supply for the period from 1 January 2019 to 31 December 2019, 
Warsaw	July	2020,	p.	14.

128 Ministry of Energy, Report ..., op. cit., p. 6.
129 URE, Characteristics of the gas fuels market,	2019,	https://www.ure.gov.pl/pl/paliwa-gazowe/charakterystyka-rynku/8899,2019.html.
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The national consumption of gas, including its use in the energy sector in Poland, should continue to incre-
ase	in	the	coming	years.	The	continuation	of	this	trend	is	accepted	in	official	forecasts	of	demand	for	natu-
ral	gas.	The	2009	forecast,	which	is	an	annex	to	the	document	“Energy	Policy	of	Poland	until	2030”,	pre-
dicts	that	domestic	gas	consumption	in	2030	will	reach	221.6	TWh130.	However,	according	to	the	Gaz-Sys-
tem	Transmission	System	Operator,	in	the	moderate	growth	forecast,	gas	consumption	in	2030	is	expec-

130 Ministry of Economy, Polish Energy Policy until 2030 of 10 November 2009. Annex 2 Forecast of fuel and energy demand until 2030.

Source: Ministry of Climate, Report on the results of monitoring the security of gas fuel supplies for the period from 
1 January 2019 to 31 December 2019,	Warsaw	July	2020,	p.	27

FIG. 11 natural gas COnsuMPtIOn By InDIVIDual MarKEt 
sEgMEnts anD gas salEs tO EnD CustOMErs in 2019
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ted	to	reach	232	TWh	and	in	2040:	243	TWh131. In the optimal growth forecast, however, these values are 
to	be	respectively:	in	2030:	297	TWh	and	in	2040:	308	TWh132.

An	example	of	an	investment	in	the	Polish	power	industry,	which	after	the	end	of	2023	will	contribute	to	
increasing gas consumption, is the construction of two new units in Dolna Odra power plant with a total 
capacity	of	1400	MW133.

The	gasification	of	the	country	will	also	continue	in	the	coming	years,	which	will	significantly	increase	the	
number	of	end	users.	In	2017,	the	country’s	gasification	rate	was	58%.	This	means	that	only	1434	munici-
palities	out	of	2479	could	use	natural	gas.	The	Polish	Gas	Company	(hereinafter	referred	to	as	PSG),	being	
the	largest	distribution	system	operator	in	Poland,	in	its	strategy	for	2016-2022,	assumes	increasing	the	
country’s	gasification	up	to	60.79%.	The	issue	of	further	gasification	of	the	country	will	be	developed	in	
the next part of this Report. Given the above, maintaining the security of the gas market is and will conti-
nue to be one of the conditions for further economic development of Poland.

131	 Conversion	ratio	for	gas	E	=	11,259	kWh/m3,	Gaz	System	S.A.
132 Gaz-System S.A., National Ten-year Transmission System Development Plan. Development Plan for Meeting Current and Future Gas Fuel Demand for 

2020-2029. Extract for consultation,	Warsaw,	January	2019,	p.	22.
133 The largest gas-fired power plant in Poland,	“Biznesalert.pl”,	30.01.2020,	https://biznesalert.pl/dolna-odra-elektrownia-gazowa-polska-energetyka/.

Source: Ministry of Climate, Report on the results of monitoring the security of gas fuel supplies for the period from 1 January 2019 to 31 December 2019, 
Warsaw	July	2020,	p.	28
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2.2. the state of the Polish energy mix

Electricity	production	in	Poland	in	2019	was	158,767	GWh,	3.9%	lower	than	in	the	previous	year,	while	
domestic	electricity	consumption	amounted	to	169,391	GWh	and	was	0.9%	lower	than	in	2018.	Accor-
ding	to	the	data	of	the	Energy	Regulatory	Office,	in	2019	the	national	structure	of	electricity	production	
was	dominated	by	sources	burning	coal	(coal	and	lignite	in	total	49%	and	lignite	in	26%)	with	75%	share134. 
Renewable energy sources with 9% share in the structure were in the second place, while gas fuel with 
7.6% share was in the third place.

a.  Polish energy mix compared to the structure of generation sources  
in the Eu

In	2019,	it	was	renewables	that	reached	the	largest	share	of	the	energy	mix	in	the	European	Union,	acco-
unting	for	almost	35%	of	production.	The	second	most	important	is	nuclear	power,	with	a	share	of	25.5%.	
The energy production based on coal fuels (together with coal and lignite), being on the defensive, accoun-
ted for 14.6% of the EU mix. Compared to the results of the EU as a whole, the structure of the Polish mix 
described	above	is	different	in	each	production	segment.	Apart	from	the	exceptionally	high	share	of	coal,	
it is also distinguished by the lack of nuclear energy and the still small percentage of gaseous fuel and RES.

134	 https://www.ure.gov.pl/pl/energia-elektryczna/charakterystyka-rynku/8898,2019.html

Source:	 PSE,	https://www.pse.pl/dane-systemowe/funkcjonowanie-rb/raporty-roczne-z-funkcjonowania-kse-za-rok/raporty-za-rok-2018#t1_1

FIG. 13 PErCEntagE sHarE In DOMEstIC ElECtrICIty PrODuCtIOn 
of individual grouPs of PoWer Plants by fuel tyPe in 2019
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Source:	 https://www.agora	energiewende.de/fileadmin2/Projekte/2019/Jahresauswertung_EU_2019/Agora_Sandbag_Slides_Webinar_European_Power_Sec-
tor_in_2019_20022020.pdf

FIG. 14 struCturE OF ElECtrICIty PrODuCtIOn sOurCEs 
In tHE Eu In 2018 anD 2019
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Since	1990,	the	beginning	of	the	transformation	of	the	Polish	economy,	the	share	of	coal-fired	power	gene-
ration has decreased from 98% to the current 75%135.	However,	this	evolutionary	process	of	change	in	the	
face	of	EU	climate	policy	objectives	cannot	be	satisfactory.

In terms of the share of RES in the energy mix, the Polish energy sector has a lot of catching up to do in 
relation	to	the	majority	of	EU	countries,	as	shown	in	Figure	7.	At	present,	the	countries	whose	energy	mix	
is	characterised	by	the	largest	share	of	RES	are:	Sweden	(49%),	Latvia	(40%)	and	Finland	(38%).	Poland	is	in	
twentieth	place	(15%),	and	Malta	is	in	last	place	(10%).	These	results	show	how	big	a	challenge	the	assump-
tions of the EU energy policy are for us and how far-reaching the goal of achieving climate and energy neu-
trality	by	2050	is.

b.  CO2 emissions of the Polish energy sector

Poland, regardless of its membership of the EU, being a party to the UN Framework Convention on Climate 
Change (UNFCCC) and the Kyoto Protocol (PK), is taking action to limit climate change, aiming to reduce 
greenhouse gas emissions. On the basis of Article 4.6 of the UNFCCC Convention, Poland has adopted 
the following base years for the implementation of reduction commitments for particular groups of gre-
enhouse gases:

1988: for carbon dioxide (CO2), methane and nitrous oxide,

1995:	for	fluorinated	industrial	gases	(HFCs,	perfluorocarbons	(PFCs))

1995:	for	sulphur	hexafluoride	(SF6),

2000: for	nitrogen	trifluoride	(NF3)136.

CO2	has	the	largest	share	in	the	total	greenhouse	gas	emissions	in	Poland.	In	2018,	this	gas	was	responsi-
ble for 81.8% of total domestic emissions.

135	 https://wysokienapiecie.pl/27524-energetyka-w-polsce-w-2019-roku-moc-produkcja-energii-wg-danych-pse/
136 Ministry of Climate, National Inventory Report. Inventory of greenhouse gases in Poland in the years 1988–2018,	Warsaw	2020,	p.	3.

Source:	 PSE,	CEA	reports	from	2015	to	2019.

tab. 3 PErCEntagE sHarE In DOMEstIC ElECtrICIty PrODuCtIOn OF InDIVIDual 
grOuPs OF POWEr Plants by fuel tyPe in the Period 2005-2019

Sources 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Hard	coal 54,5 57,3 58,04 55,6 55,84 57,06 55,66 52,86 52,04 51,28 50,62 50,02 48,16 49,86 49,25

Lignite 36,2 33,3 32,1 34,6 33,66 31,64 32,87 34,78 35,05 34,63 33,11 31,49 31,34 29,70 26,14

Natural gas 2,6 2,5 1,7 2,6 2,68 2,09 2,67 2,81 1,94 2,09 2,59 3,55 4,32 5,80 7,62

Hydro 2,3 1,8 2,4 1,6 1,82 2,67 1,55 1,42 1,70 1,61 1,40 1,47 1,67 1,33 1,55

RES 0 0 0,3 0,4 0,55 0,84 1,74 2,52 3,63 4,63 6,25 7,24 8,44 7,24 9,03

Autopr. power 
plants

5,4 5,1 5,2 5,2 5,44 5,71 5,52 5,62 5,64 5,76 6,03 6,23 6,06 6,07 6,41
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In	2018,	total	greenhouse	gas	emissions	converted	to	the	CO2	equivalent	were	412.86	million	tonnes.	The	
largest	contributor	to	the	national	greenhouse	gas	emissions	is	the	energy	sector	with	82.9%.	Such	a	large	
share is determined primarily by the processes of burning fossil fuels (primarily coal), which themselves 
generate as much as 77% of emissions expressed in CO2 equivalent137.

The burning of fossil fuels is also most responsible for CO2	emissions, accounting for 81.8% of total emis-
sions	in	2018.

Over	a	period	of	30	years,	from	the	base	year	1988	to	2018,	Poland’s	greenhouse	gas	emissions	decre-
ased	by	28.6%.	The	decrease	in	greenhouse	gas	emissions	was	not	evenly	distributed	from	year	to	year.	
The level of emissions was correlated with the dynamics of Poland’s economic development. In the ini-
tial	phase	of	economic	transformation	in	the	years	1990-1992,	with	a	decrease	in	industrial	production,	
among others, emissions were reduced. Then, with the return of an improved economic situation, the emis-
sivity of the Polish economy began to gradually increase until 1996. The economy started to decline again 
after	2002.	Subsequent	increases	in	emissions	intertwined	with	the	decline	in	emissions	took	place	in	the	
years:	2016-2017.	In	2018,	domestic	emissions	fell	by	0.4%	compared	with	the	previous	year,	despite	con-
tinued	high	economic	growth.	Poland	made	a	major	effort	in	the	period	described,	which	led	to	a	signifi-
cant	reduction	in	greenhouse	gas	emissions.	The	energy	efficiency	of	the	entire	economy	improved	and	the	
energy	mix	was	diversified.	In	2019,	Polish	power	stations	consumed	3	million	tonnes	less	coal	than	in	the	
previous	year.	Between	1990	and	2019,	the	amount	of	hard	coal	burned	by	the	power	industry	decreased	

137 Ibidem, p. 7.

Source: Own study A. Pinkas based on: national energy and climate plans.
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from	47.7	million	tonnes	to	36.1	million	tonnes,	i.e.	by	around	24%138. The downward trend also applies to 
lignite	demand.	In	2019,	50.35	million	tonnes	were	extracted,	and	the	year	before	that	was	58.57	million	
tonnes139.	However,	the	effect	achieved	from	the	point	of	view	of	the	European	Union’s	ambitions	in	terms	
of	climate	protection	cannot	be	satisfactory.	If	the	climate	objectives	of	the	current	European	Commission	
are treated as a priority, the key to achieving them is a profound change in the Polish energy mix, that is 
to say, a consistent reduction in the share of coal fuel in electricity production.

c. Historical conditions of the Polish energy mix

The high share of coal fuel (coal and lignite fuel combined) in domestic electricity production is a consequ-
ence of the historical conditions in which the Polish economy developed and the Polish state functioned 
in	the	20th	century.	After	Poland	regained	independence	in	1918,	280	power	plants	were	active,	mainly	
serving	industrial	plants	and	some	urban	centres	(e.g.	in	Warsaw:	Powiśle,	Poznań,	Łódź	and	Kraków).	The	
development of power engineering in the interwar period was based primarily on hard coal, obtained from 
domestic	resources	located	in	Upper	Silesian,	Dąbrowa	and	Kraków	basins.	Despite	the	construction	of	
several	hydroelectric	power	plants,	by	the	end	of	the	1930s	coal-fired	power	plants	accounted	for	ca.	92%	
of energy production in Poland. Despite the gradual development of the power industry, no national power 
system was built in Poland during the interwar period. Many regions, particularly in the eastern provinces, 
were deprived of access to electricity throughout this period.

138	 https://wysokienapiecie.pl/26573-elektrownie-spalily-o-3-mln-ton-wegla-mniej/
139	 https://www.parkiet.com/Surowce-i-paliwa/302259927-Mniej-wegla-z-polskich-kopaln.html

Source: Ministry of Climate, National Inventory Report. Inventory of greenhouse gases in Poland in 1988 - 2017, 
Warsaw	2020.	

FIG. 16 sHarE OF PartICular grEEnHOusE gasEs in domestic 
emissions in 2018
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Source: Ministry of Climate, National Inventory Report. Inventory of greenhouse gases in Poland in 1988 - 2018,	Warsaw	2020.	

FIG. 17 sHarEs OF PartICular sOurCE CatEgOrIEs in total domestic greenhouse 
gas emissions in 2018
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The	general	electrification	of	the	country	was	initiated	after	the	Second	World	War,	in	the	new	political	and	
economic reality of a totalitarian state without sovereignty. The construction of the new powers was prima-
rily related to the process of accelerated industrialisation of Poland, carried out as part of a centrally plan-
ned	economy	model.	The	development	of	power	engineering	based	first	of	all	on	hard	coal,	and	then	on	
lignite,	reached	its	peak	in	the	1970s.	At	that	time,	blocks	with	a	total	capacity	of	11,400	MW	and	a	trans-
mission	system	covering	the	entire	country	were	built.	That	decade	also	saw	the	construction	of	the	Beł-
chatów Power Plant, based on local lignite deposits140.	The	Bełchatów	Power	Plant,	which	was	launched	
in	December,	is	currently	the	largest	power	plant,	producing	approximately	20%	of	Poland’s	electricity141.

140	 More	on	this	subject,	among	others,	in:	W.	Kwinta,	Energetyka polskiej droga do współczesności,	„Polska	Energia”,	March	2012.
141 https://pgegiek.pl/Nasze-oddzialy/Elektrownia-Belchatow.
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As has already been pointed out, the basis for the operation of the energy system created during the period 
of the People’s Republic of Poland was fuel obtained from own resources, namely coal fuel. The commu-
nist authorities closely linked the development of the energy sector with the expansion of the coal com-
plex, and especially hard coal mining, which gained the status of a priority branch of the national economy. 
In	1979,	hard	coal	mining	reached	its	peak	of	201	million	tonnes,	of	which	approximately	30	million	ton-
nes were exported. The economic legacy of the communist era in Poland was the huge scale national coal 
mining sector (in 1989 there were 3 coal basins, among others: Upper Silesian, Lower Silesian and Lublin 
coal basins), whose main client was the state-owned power industry.

Poland, when it began transforming its economy into a free-market model based on private property, in 
the	face	of	the	piling	up	of	structural,	financial	and	social	problems,	could	not	consider	a	radical	change	in	
the	structure	of	energy	generation	sources	as	a	priority	objective.	In	spite	of	this,	over	the	last	30	years,	it	
has	been	possible	to	clearly	‘deplete’	the	dominance	of	coal	in	the	energy	sector,	improve	the	energy	effi-
ciency	of	the	entire	economy	and,	above	all,	significantly	reduce	its	carbon	footprint.	Now,	however,	the	
time has come for its profound transformation, in which natural gas should play the role of an interim fuel.
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2.3. the state of gas market liberalisation in Poland

a.  Implementation of unbundling and tPa principles

When assessing the current state of liberalisation of the gas market in Poland, it is important to look at 
the	changes	taking	place	in	this	market	over	the	last	20	years,	and	above	all	at	the	turbulent	changes	in	
its regulatory environment. The initiator of these changes was, in many cases, the European Commission 
and the legislative process at the EU level inspired by it. It is worth noting that in relation to the natural gas 
sector,	the	EU	has	traditionally	placed	emphasis,	in	the	first	instance,	on	the	implementation	of	regulations	
which create conditions for the setting up of a single natural gas market. The regulations of the so-cal-
led	Second	Energy	Package	went	already	in	this	direction,	including	Directive	2003/55/EC	of	the	European	
Parliament	and	of	the	Council	of	26	June	2003	concerning	common	rules	for	the	internal	market	in	natu-
ral	gas	and	Regulation	No.	1775/2005	on	conditions	for	access	to	the	natural	gas	transmission	network.

The above regulations recognise that the most appropriate model to ensure the emergence of a competi-
tive natural gas market in the EU will be the separation of gas sales activities from gas transport activities, 
i.e. transmission and distribution, and storage activities and the implementation of the TPA (Third Party 
Access) principle with regard to the gas infrastructure operated by energy companies. One of the basic 
postulates of the European Commission, the implementation of which was intended to lead to the liberali-
sation of the gas fuel market, is unbundling of the activities of gas system operators (i.e. transmission TSOs, 
distribution DSOs and storage SSOs) from other activities, including, in particular, the extraction and tra-
ding of gas fuels. The aim of such a solution is to provide all users of gas systems with non-discriminatory 
access to gas infrastructure, which should ensure the development of competition among sellers of gase-
ous	fuels.	The	European	Commission,	through	Regulation	1775/2005,	has	adopted	that	non-discrimina-
tory access to gas infrastructure, based on the TPA principle, should enable the activity of trading in gase-
ous	fuels	to	be	carried	out	by	a	significant	number	of	entrepreneurs,	competing	for	customers	on	market	
principles, which is the foundation of a liberal and competitive natural gas market.

Directive	2003/55/EC	introduced	into	the	European	legal	order	the	obligation	of	accounting	and	functional	
separation of gas transmission and distribution system operators (TSOs and DSOs, respectively). Pursuant 
to	Article	9	of	Directive	2003/55/EC,	where	the	transmission	system	operator	is	part	of	a	vertically	integra-
ted undertaking, it should be independent in its legal form, organisation and decision making from other 
activities not relating to transmission. Similar solutions have been introduced in Article 13 of the Directive 
in relation to DSOs. In the case of both TSOs and DSOs, the Directive did not explicitly introduce an obli-
gation to separate ownership of system assets from the vertically integrated undertaking. Despite such 
provisions,	the	Polish	legislator,	through	Article	9d	of	the	Energy	Law	Act	(amended	by	the	Act	of	2005),	
adopted a more radical model, as a consequence of which transmission assets were separated from the 
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structures of PGNiG Group and thus Gaz-System S.A., being a Transmission Gas Pipeline Operator, was 
set	up	in	2004.	Gaz-System	is	an	entity	100%	dependent	on	the	State	Treasury	and	has	a	monopoly	under	
energy	law	for	gas	transport	services	via	gas	transmission	pipelines	in	Poland,	which	is	a	different	solu-
tion to that applied in other EU countries. TSOs still operate there within the framework of vertically inte-
grated enterprises, and the legislator has also allowed several TSOs (e.g. Great Britain) to operate on the 
market.	It	should	be	pointed	out	at	this	point	that	despite	the	aforementioned	regulations,	certain	diffe-
rences have been preserved in the operation of the yamal-Europe transit gas pipeline, where Gaz-System 
has not been granted full operational rights and obligations. Such radical solutions have not been imple-
mented	in	relation	to	other	operator	activities	in	the	gas	market	–	that	is,	distribution	and	storage	activi-
ties.	In	June	2007,	as	part	of	the	unbundling	process,	a	functional,	organisational	and	legal	separation	of	
the gas distribution services segment within PGNiG structures took place. Six regional gas distribution 
companies	were	established,	which	were	subsequently	consolidated	on	1st	July	2013	into	the	national	gas	
distribution	system	operator	–	Polska	Spółka	Gazownictwa,	a	wholly-owned	subsidiary	of	PGNiG.	Howe-
ver, the provisions of the Second Energy Package did not in any way refer to the need to separate storage 
and	liquefaction	activities.	Consequently,	in	2008,	only	the	gaseous	fuel	storage	system	operator	(SSO)	
was separated from PGNiG’s structures.

Another important step towards liberalising the natural gas market in the EU was the adoption of the so-cal-
led	Third	Gas	Market	Liberalisation	Package,	under	which	Directive	2009/73/EC	plays	a	particularly	impor-
tant role142. This directive regulates in detail issues related to the unbundling of TSOs, DSOs and SSOs, and 
also tightens the requirements for the independence of these operators, consisting, among other things, 
in prohibiting the persons managing gas operators from performing any managerial functions in compa-
nies which trade in gas fuels. The provisions of the Third Energy Package were implemented in Poland as 
part of the so-called “Small Energy Tri-Pack”143. With regard to the issue of operator independence under 
the Small Tri-Pack, Article 9d of the Energy Law Act mainly elaborated provisions on legal unbundling and 
independence	of	the	SSO.	Thus,	the	Polish	SSO	became	a	legal	entity	and	started	operating	on	1	June	2012	
as Operator Systemu Magazynowania sp. z o.o. (currently Gas Storage Poland sp. z o.o.).

The implementation of the above EU regulations into the Polish legal system has led to a situation where 
the segments of individual activities regulated under the energy law have been legally separated, with the 
transmission business segment being fully separated from PGNiG Group. At the same time, a solution 
was	adopted	on	the	domestic	market	that	a	significant	share	of	the	State	Treasury	has	been	retained	in	
the individual natural gas sectors.

As already mentioned, in the gas transmission segment, the only legally permitted operator is Gaz-System, 
whose	100%	of	shares	are	held	by	the	State	Treasury.	In	addition	to	transporting	gas	through	transmission	
pipeline	networks,	Gaz-System	also	controls	Poland’s	key	operator	of	the	LNG	regasification	system,	the	
subsidiary	company	Polskie	LNG	(hereinafter	referred	to	as	PLNG).	In	May	2016	the	President	of	the	ERO	
granted	this	company	a	concession	for	the	liquefaction	of	natural	gas	and	regasification	of	LNG	in	liqu-
efied	natural	gas	installations.	As	a	subsidiary	of	Gaz-System,	PLNG	is	the	owner	and	operator	of	the	LNG	
Terminal	in	Świnoujście.	In	the	context	of	market	liberalisation	considerations,	it	is	worth	noting	that	the	
total	annual	regasification	capacity	of	the	Terminal	at	the	level	of	5	bcm was practically ordered by PGNiG 

142 In Poland, the provisions of European law under the Second and Third Energy Package have been implemented in particular under the 
three	key	amendments	to	the	Energy	Law	Act,	i.e.	the	amendment	of	4	March	2005,	8	January	2010,	and	26	July	2013.	In	addition,	a	number	
of	requirements	have	been	implemented	through	the	provisions	of	the	Regulation	of	the	Minister	of	Economy	of	2	July	2010	on	detailed	
conditions	for	the	operation	of	the	gas	system	and	the	Regulation	of	the	Minister	of	Economy	of	28	June	2013	on	detailed	rules	for	the	
development	and	calculation	of	tariffs	and	settlements	in	the	trade	in	gaseous	fuels.

143	 Act	of	26	July	2013	amending	the	Energy	Law	and	certain	other	acts	(Journal	of	Laws	of	2013,	item	984)
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in	2016.	Also,	all	of	the	LNG	supplies	to	Poland	through	the	Terminal	come	from	contracts	to	which	PGNiG	
is a party. Consequently, despite the formal application of the TPA principle by PLNG, access to the ter-
minal for other gas traders, including LNG, has been practically restricted. Thus, a situation arises where 
other	LNG	sellers,	when	importing	liquefied	gas	fuel	to	Poland,	have	to	purchase	this	gas	from	PGNiG	or	
use terminals in Klaipeda (Lithuania) or zeebrugge (Belgium). The above regulatory and contractual sta-
tus limits the development of the LNG market in Poland, where PGNiG plays a dominant role, however, it 
should be noted that additional quantities of natural gas imported to the domestic market via the Termi-
nal	significantly	increase	the	country’s	energy	security,	and	potentially	may	also	increase	the	liquidity	of	
the wholesale natural gas market. A similar situation exists in the segment of natural gas storage servi-
ces. Currently, the only natural gas storage operator is PGNiG’s subsidiary, SSO, i.e. Gas Storage Poland Sp. 
z	o.o.	The	maximum	capacity	of	the	storage	facilities	in	the	2020/2021	season	of	this	operator	is	3.2bcm of 

active capacity, whereas it should be noted that apart from PGNiG, 13 entities ordering storage services 
of gaseous fuel (hereinafter referred to as zUM) currently use storage services. It is therefore possible to 
conclude that at present there is access to storage facilities on the Polish territory for competing natural 
gas traders (although most of the capacity is reserved by PGNiG)144.

In case of the natural gas distribution segment, there has been unprecedented capital and infrastructu-
ral	consolidation	of	the	segment.	Gas	distribution	in	Poland	was	carried	out	until	30	June	2013	by	6	regio-
nal	companies,	which	as	of	1	July	2013	were	merged	into	one	entity,	Polska	Spółka	Gazownictwa	Sp.	z	o.o.	
with its registered address in Warsaw (PSG)145. The purpose of the consolidation of the distribution com-
panies was to prepare PGNiG Group for the gas market liberalisation process. The emergence of new 
players	on	the	market	and	the	introduction	of	competition	rules	became	a	major	risk	for	PGNiG,	the	for-
mer	monopolist	on	the	Polish	gas	distribution	market.	Therefore,	in	2012-2014,	PGNiG	Group	undertook	
actions aimed at, among others, arranging and adapting its distribution structures to new market challen-
ges.	The	decision	to	consolidate	was	also	influenced	by	market	examples,	which	confirmed	the	possibility	
of integration in the distribution sector. At the time, the consolidation of distribution activities was a com-
mon trend observed on the Polish electricity market. The four key Polish power groups, i.e. PGE, Tauron, 
ENERGA and ENEA integrated their distribution activities.

As a result of consolidation, the EU’s largest gas DSO was established, managing 97% of the distribution 
pipelines in Poland and serving nearly 7 million customers. Assessing the DSO operations in the context 
of market liberalisation, one may even put forward a thesis that the consolidation of the distribution seg-
ment made it possible to implement uniform rules for the provision of distribution services throughout the 
country, which has a positive impact on the development of a competitive natural gas market. The sectors 
consolidated	within	PGNiG	and	thus	the	State	Treasury	may	effectively	implement	large	investment	pro-
grammes	which	will	dynamise	the	country’s	economic	development	and	effectively	neutralise	the	energy	
poverty	still	existing	in	Poland.	Given	that	still	40%	of	Polish	municipalities	are	not	gasified,	a	distribution	
operator	with	strong	capital	foundations	may	be	able	to	cope	with	the	task	of	gasifying	a	significant	part	
of	the	country	by	2022.	PSG	provides	distribution	services	using	the	TPA	principle,	and	as	a	result	access	
to the distribution infrastructure by competing vendors is not restricted in any way. This is evidenced by 
the fact that several dozen natural gas traders use PSG services. It is also worth noting that despite such 
strong consolidation of the distribution services segment, 54 other DSOs operate in Poland in addition to 
PSG,	but	with	a	much	smaller	scale	of	operation	(only	4	serve	more	than	100	thousand	customers).

144 Gas Storage Poland, https://ipi.gasstoragepoland.pl/pl/strona-glowna/
145	 In	2018,	PSG’s	headquarters	moved	to	Tarnów.
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b.  Introduction of the exchange obligation mechanism  
and market detariffication

There is no doubt that the introduction of the so-called exchange obligation, i.e. the obligation to sell 
a certain amount of gas through a commodity exchange, is of the greatest importance for the shape 
of	the	natural	gas	market	in	Poland.	On	1	September	2013,	it	entered	into	force	as	part	of	the	so-called	
small energy tri-pack, i.e. an amendment to the Energy Law146. Among other things, the new regulations 
were of decisive importance for the development of competition on the gas market, giving the President 
of	the	Energy	Regulatory	Office	(ERO)	the	opportunity	to	release	raw	material	prices	for	industrial	custo-
mers. At the same time, the so-called small triple-pack imposed on PGNiG the so-called exchange obliga-
tion, i.e. the obligation to sell part of the raw material on the Polish Power Exchange (POLPX). In practice, 
this meant deregulation of the segment of sellers supplying gas fuel to the largest customers. This is the 
price	of	raw	material	for	companies	which	consumed	no	less	than	25m3 of gas in the previous calendar 
year.	Consequently,	in	2013,	PGNiG,	the	dominant	entity	on	the	Polish	market,	was	obliged	to	sell	no	less	
than	30%	of	the	(high-methane)	gas	injected	into	the	transmission	network	via	TGE.	Eventually,	in	2015,	
the level of the obligation was raised up to 55%147.	This	gave	the	President	of	the	Energy	Regulatory	Office	
(ERO)	the	basis	for	a	gradual	exemption	of	energy	companies	from	the	obligation	to	approve	tariffs.	The	
new	regulations	allowed	to	significantly	strengthen	competition	with	PGNiG.	According	to	the	regulator’s	
data,	119	entities	held	a	licence	to	trade	in	gas	fuels	in	2013,	but	only	35	energy	companies	actively	parti-
cipated	in	natural	gas	trading.	At	the	end	of	2019,	186	entities	held	a	licence	to	trade	in	gaseous	fuels,148 
while 99 companies actively participated in natural gas trading. As can be seen, within six years, the num-
ber of entities actively participating in gas fuel trading tripled, which is a positive sign of the liberalisation 
trend on the Polish gas market.

In addition to the implementation of the exchange obligation mechanism, an important step towards libe-
ralisation of the gas market is limiting administrative supervision of gas fuel prices by the regulator. On 1 
January	2017,	the	provisions	of	the	amended	Energy	Law	came	into	force,	abolishing	by	law	the	supervision	
of	the	President	of	the	Energy	Regulatory	Office	(ERO)	over	tariffs	for	the	sale	of	gas	to	wholesale	custo-
mers, the sale of LNG and CNG, and for the sale of gas to end customers purchasing this fuel at a virtual 
point	or	through	tenders,	auctions	or	public	procurement.	As	of	1	October	2017,	the	obligation	to	submit	
tariffs	for	the	sale	of	high-methane	and	nitrogenous	natural	gas	to	non-household	end	users	for	appro-
val	by	the	President	of	ERO	was	also	waived.	The	ERO	President’s	supervision	over	tariffs	for	network	gas	
sold	to	households	has	been	maintained	until	the	end	of	2023149.

The	entry	into	force	of	the	aforementioned	legislation	has	certainly	significantly	developed	the	natural	gas	
trading market, including the exchange market. This is because it allowed competing traders to obtain gas 
fuel on the exchange market and then freely compete with prices not approved by the President of the 
ERO.	It	should	therefore	be	assessed	that	they	have	significantly	improved	the	liquidity	and	competitive-
ness of the domestic natural gas market, gradually increasing the share of alternative sellers on the dome-
stic natural gas market and reducing PGNiG’s share.

There is no doubt that the level of development and liberalisation of the gas market is also determined by 
the level of development of the exchange mechanisms which operate on this market. Sales and purchases 

146	 Act	of	26	July	2013	amending	the	Energy	Law	and	certain	other	acts	(Journal	of	Laws	of	2013,	item	984)
147	 Developed	on	the	basis	of	materials	published	on	CIRE.pl	https://www.cire.pl/item,81222,1,0,0,0,0,0,od-jutra-gazowe-obligo-gieldowe.html.
148 The Association for Energy Trading, Electricity and Gas Market in Poland. As of 31 March 2020,	Warsaw,	July	2020	p.	28.
149	 The	information	comes	from	the	official	website	of	the	ERO	https://www.ure.gov.pl/pl/paliwa-gazowe/liberalizacja-rynku-ga.
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of gaseous fuels on the Polish wholesale market are primarily carried out on the commodity exchange ope-
rated by the Polish Power Exchange. The participants of the exchange market are mainly companies tra-
ding in gaseous fuels and the largest end users, who may act independently after entering into a relevant 
agreement with POLPX, becoming members of the exchange, or through brokerage houses or other enti-
ties having the status of an exchange member from their own capital group, which may enter into trans-
actions	for	the	benefit	of	other	entities	belonging	to	the	same	capital	group.	Exchange	trading	shall	be	
effected	by	entering	into	sale	agreements	(transactions)	between	exchange	members.	In	2019,	POLPX	ope-
rated the following gas fuel sales markets: Intraday Market, Day-Ahead Market and Commodity Forward 
Instruments	Market.	Natural	gas	sales	were	also	carried	out	in	the	auction	system.	The	object	of	trading	
on the Commodity Forward Instruments Market (CFIMg) is the delivery of gas in the same quantity during 
all hours of the delivery period, in accordance with the standard instrument (weekly, monthly, quarterly, 
seasonal	and	annual).	The	object	of	trading	on	the	Gas	Day-Ahead	Market	(DAMg)	is	the	delivery	of	gas	in	
an equal amount during all hours of the delivery day. It is a BASE type instrument, and one contract cor-
responds to the delivery of 1 MWh of gas at each hour of the delivery day. Trading is conducted for one 
day	preceding	the	delivery	date,	in	the	fixing	and	continuous	trading	system.	Moreover,	the	subject	of	tra-
ding	on	the	gas	day-ahead	market	are	weekend	instruments	with	the	delivery	period	from	6:00	a.m.	on	
Saturday	to	6:00	a.m.	on	Monday	(gas	weekend)	in	the	same	amount	of	1	MWh	of	gas	for	each	hour	of	the	
contract	execution	date.	The	quotation	of	a	weekend	instrument	shall	take	place	on	2	days	preceding	the	
delivery period. The trading on the Intraday Market (IGM) is conducted in the continuous trading system. 
In	2019,	trading	on	all	three	gas	markets	operated	by	POLPX	amounted	to	146.1	TWh150, which represen-
ted	approx.	70%	of	the	volume	of	gas	available	on	the	wholesale	market	in	Poland.

c.  Impact of energy security regulations on the development  
of competitive natural gas

The	Act	of	16	February	2007	on	Stocks	of	Oil,	Petroleum	Products	and	Natural	Gas	and	the	Rules	of	Con-
duct in Situations of Threat to State Fuel Security and Disturbances on the Oil Market (hereinafter refer-
red to as the “ Act on Stocks”) plays a particularly important role in the Polish energy security system. 
Almost from the very beginning of the Stocks Act, it has been repeatedly argued that the obligation to cre-
ate	mandatory	stocks	of	natural	gas	may,	in	practice,	block	effectively	the	development	of	its	market	by	
creating excessive entry barriers.

In	November	2007,	the	European	Commission	initiated	formal	proceedings	concerning	the	infringement	of	
EU	law	by	the	aforementioned	Act	(i.e.	Directive	2003/55/EC	of	the	European	Parliament	and	of	the	Coun-
cil	of	26	June	2003	concerning	common	rules	for	the	internal	market	in	natural	gas	and	repealing	Directive	
98/30/EC	and	Council	Directive	2004/67/EC	concerning	measures	to	safeguard	security	of	natural	gas	sup-
ply	–	Infringement	No.	2006/4918).	As	part	of	the	above	procedure,	the	European	Commission	questioned	
the obligation to maintain mandatory stocks exclusively within the territory of Poland. It pointed out that 
such	a	solution	discriminates	against	certain	companies	and	is	not	consistent	with	the	objective	of	achie-
ving a competitive natural gas market, as it provides a basis for treating importers having access to storage 
facilities	in	Poland	differently	from	importers	having	access	to	storage	facilities	in	other	Member	States.	
In the Commission’s opinion, the provisions thus drafted had a negative impact on the functioning of the 
gas market and meant that the TPA principle could not be fully implemented in Poland. As a result of the 
above	procedure,	the	European	Commission	finally	decided	to	relax	the	provisions	of	the	Act	on	Stocks	by	
allowing importers to maintain mandatory stocks in other EU Member States, on the condition that sellers 

150 POLPX, Summary of POLPX activities in 2019,	https://tge.pl/pub/TGE/komunikaty/2020/Roczne_podsumowanie_dzia_alno_ci.pdf
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conclude agreements with transmission or distribution system operators under which it will be ensured 
that	stocks	maintained	in	these	countries	are	delivered	to	the	national	transmission	system	within	40	days	
at	most.	However,	when	analysing	the	shape	of	the	amended	provisions	of	the	Act	on	Stocks,	the	conclu-
sion is that, despite the formal possibility of maintaining mandatory stocks outside the national territory, 
the need to meet the requirements relating to the delivery of this gas to the country made it practically 
uninteresting to take advantage of this possibility.

Nevertheless, the Act on Stocks has introduced provisions which have allowed a gradual increase in com-
petition on the natural gas market. Firstly, this law provided for an exception to the obligation to create 
mandatory stocks for energy companies trading in natural gas if the number of their customers is no more 
than	100	000	and	the	import	of	natural	gas	does	not	exceed	50	million	m3	per	year	(in	2011,	this	level	was	
raised	to	100	million	m3 of gas). Secondly, the obligation to create mandatory stocks did not apply to end 
users	importing	gas	for	their	own	use.	As	a	result,	the	market	of	the	so-called	‘small’	importers	and	tra-
ders of natural gas (i.e. importers not exceeding the statutory limits referred to above), who were able to 
import gas at lower costs (i.e. without the cost of creating stocks), started to develop dynamically, and in 
addition,	significant	industrial	customers	started	to	purchase	gas	fuels	abroad	on	their	own,	which	ena-
bled them to reduce the cost of purchase by, among other things, the costs related to the maintenance 
of	mandatory	stocks	(as	well	as	to	take	advantage	of	often	more	favourable	price	offers	on	Western	mar-
kets).	The	data	published	by	the	President	of	the	Energy	Regulatory	Office	(ERO)	indicate	a	significant	incre-
ase	in	the	number	of	concessions	granted	for	trading	in	natural	gas	with	foreign	countries:	from	23	valid	
concessions	at	the	end	of	2007	to	70	valid	concessions	at	the	end	of	2016.	At	the	same	time,	the	number	
of “domestic” concessions for trading in gaseous fuels has increased rapidly: from 84 concessions at the 
end	of	2017	to	196	at	the	end	of	2016,	and	even	to	200	at	the	end	of	2017151.

When analysing the above dynamic development of competition on the natural gas market, it should be 
borne	in	mind	that,	although	it	largely	concerned	small	natural	gas	traders,	overall	they	significantly	redu-
ced the dominance of the main trader (PGNiG S.A.) on the domestic natural gas market. In addition, PGNiG 
Group’s dominance was also reduced by direct purchases of customers on competitive markets, as well 
as, of course, by the above-described changes to the stock exchange obligation. As a result, sales of natu-
ral	gas	to	end	customers	by	PGNiG	Group	companies	decreased	to	73.69%	in	2016152.

As a consequence of the situation described above, the burden of maintaining mandatory stocks was, in 
fact, borne solely by PGNiG Group, which supplied gas to a smaller and smaller group of domestic custo-
mers.	This	situation	also	reduced	the	country’s	energy	security	–	an	increasing	proportion	of	natural	gas	
imported	by	‘small’	gas	traders	was	not	secured	by	mandatory	reserves.

As	a	result,	the	legislator	decided	on	the	need	to	significantly	change	the	Act	on	Stocks,	which	was	intro-
duced	under	the	amendment	of	22	July	2016153	supplemented	by	the	amendment	of	7	July	2017154. The 
following solutions were introduced as part of the above amendment:

151	 ERO,	Report	on	the	activities	of	the	President	of	the	ERO	in	the	years	2007-2019,	https://bip.ure.gov.pl/bip/o-urzedzie/zadania-prezesa-ure/
sprawozdania/800,Sprawozdania.html;

152	 ERO,	Report	on	the	activities	of	the	President	of	ERO	in	2016.
153	 Act	of	22	July	2016	amending	the	Energy	Law	and	certain	other	acts	(Journal	of	Laws	2016.1165);
154	 Act	of	7	July	2017	amending	the	Act	on	Stocks	of	Oil,	Petroleum	Products	and	Natural	Gas	and	the	Rules	of	Conduct	in	the	Event	of	a	Threat	to	

State Fuel Security and Disturbances in the Oil Market and Certain Other Acts
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1) The obligation to maintain mandatory stocks is extended not only to companies importing gaseous 
fuels for resale, but to all operators importing natural gas for their own use,

2)	the	exemption	from	the	obligation	to	hold	mandatory	stocks	for	energy	undertakings	which	carry	out	
commercial activities involving imports of natural gas for the purpose of resale to customers is remo-
ved	from	the	obligation	where	the	number	of	their	customers	is	no	more	than	100	000	and	natural	gas	
import	does	not	exceed	100	million	m3 per calendar year. Thus, all entities trading or importing natu-
ral gas from abroad, including so-called small traders, are obliged to maintain mandatory reserves of 
natural gas,

3) an entity obliged to maintain mandatory natural gas reserves does not have to create reserves on its 
own, but may commission their creation and maintenance to other energy companies on the basis of 
an	agreement	approved	by	the	President	of	the	ERO	(‘stock	ticket	contract	service’).

As a result of the changes introduced, the provisions allowing natural gas imports without the obligation 
to	create	a	mandatory	stock	have	been	removed,	so	‘small’	importers	and	sellers	of	gas	fuels	have	lost	
their competitive advantage. At the same time, the purchase of gas fuels outside the territory of Poland 
by	end	users	has	become	less	attractive	and	profitable,	as	they	would	have	to	create	mandatory	stocks.

The	effects	of	the	introduced	changes	were	visible	in	the	following	years,	the	number	of	active	conces-
sions for trading in natural gas with foreign countries started to decrease down to 58 active concessions 
at	the	end	of	2017,	55	at	the	end	of	2018	and	53	at	the	end	of	2019.	The	number	of	concessions	for	trading	
in	gaseous	fuels	also	fell	slightly,	down	to	186	at	the	end	of	2019155. Although the reasons for the decre-
ase in the number of importers and traders on the domestic natural gas market can also be seen in the 
global turmoil on the energy markets, the amendment to the Act on Stocks described above has certa-
inly contributed to this.

At	this	point,	it	should	be	added	that	the	amendment	to	the	Act	on	Stock	described	above	has	been	objec-
ted to by the European Commission, which initiated infringement proceedings against EU law by sending 
a	reasoned	opinion	to	the	Polish	Government	on	27	November	2019.	The	main	reservations	of	the	Euro-
pean Commission are aroused by the need, also introduced by this amendment, to reserve, on a conti-
nuous basis, all transmission capacities necessary to supply the mandatory stocks held in other Member 
States to the national transmission system. In the Commission’s opinion, such a solution makes it prac-
tically	impossible	to	create	stocks	outside	Poland	(in	2018	and	2019,	only	one	entity	commissioned	the	
maintenance of stocks outside Poland under the terms of the stock ticket contract service156). It cannot, 
therefore, be ruled out that in the future, another reconstruction of the mandatory stocks system will be 
necessary,	which	will	probably	also	affect	the	degree	of	liberalisation	of	the	national	natural	gas	market.

Among the demands made for the reconstruction of mechanisms relating to energy security, there is a pro-
posal to limit the obligation to maintain mandatory stocks of natural gas supplied to protected customers, 
or to change the model of maintaining mandatory stocks of natural gas and base it on the national sys-
tem of natural gas reserves. In this system, the State, through e.g. the Material Reserves Agency (or any 
other	designated	entity),	will	physically	maintain,	in	whole	or	in	part,	gas	stocks,	in	exchange	for	a	specific	

155	 The	data	referred	to	are	from	the	following	reports:	Report	on	the	activities	of	the	President	of	the	ERO	in	2017,	Warsaw	April	2018,	Report	on	
the	activities	of	the	President	of	the	ERO	in	2018,	Warsaw	April	2019,	Report	on	the	activities	of	the	President	of	the	ERO	in	2019,	Warsaw	May	
2020.

156	 Data	from	the	Activity	Reports	of	the	President	of	the	ERO	in	the	years	2018–2019.
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fee paid by the trading companies covered by the obligation in question (a similar solution exists in the 
liquid fuels sector)157.

Another important piece of legislation, with regard to which some market participants expressed rese-
rvations in the past about its impact on the possibility of building a competitive natural gas market in 
Poland,	is	the	Diversification	Regulation.	For	many	years,	the	Regulation	of	the	Council	of	Ministers	of	24	
October	2000	on	the	minimum	level	of	diversification	of	gas	supplies	from	abroad	was	in	force	in	Poland,	
the imprecise provisions of which raised a number of doubts, resolved, among others, at the level of the 
Supreme Court. Pursuant to the aforementioned regulation, each entity importing natural gas on the ter-
ritory of Poland was obliged to diversify its supplies so as not to import gas fuels from one direction only. 
This solution was dictated by the legislator’s intention to diversify the directions of supply which, at the time 
of drafting this legal act, were de facto monopolised by the eastern direction. Nevertheless, with Poland’s 
accession to the EU and the development of the natural gas market, the provisions of the aforementio-
ned legal act began to raise a number of doubts. Initially, it was not clear whether the obligation to diver-
sify also applies to gas imported from the EU countries, and also whether supplies from outside the EU 
can	be	diversified	with	supplies	from	the	European	Union.	In	this	case,	the	President	of	the	Energy	Regu-
latory	Office	applied	an	interpretation	of	the	provisions	by	analogy	with	tax	law,	recognising	that	the	con-
cept of import refers only and exclusively to gas imported from non-EU countries. As a result, for exam-
ple,	in	a	situation	where	an	energy	company	imported	50%	of	its	gas	from	Russia	and	50%	from	Germany,	
the	President	of	the	Energy	Regulatory	Office	considered	that	it	imported	100%	of	its	gas	fuel	from	one	
country	of	origin,	and	there	is	a	legal	basis	for	imposing	a	fine.	There	is	no	doubt	that	such	an	interpreta-
tion,	contrary	to	the	legislator’s	goals,	actually	limited	the	diversification	possibilities,	since	the	regulation	
applied	not	only	to	Russian	gas,	but	also	from	other	directions	(e.g.	from	the	USA,	Qatar,	etc.),	and	thus	
hindered real development of competitive natural gas supply directions.

The	interpretation	of	the	President	of	the	ERO	was	challenged	by	the	Supreme	Court	judgment	of	21	April	
2016158	and	24	April	2017.	The	Council	of	Ministers	issued	a	new	diversification	regulation,	allowing	the	
calculation	of	the	level	of	diversification	also	to	take	into	account	gas	imported	from	other	EU	countries	
and	produced	in	Poland.	It	should	therefore	be	assessed	that,	at	present,	the	provisions	of	the	diversifi-
cation	regulation	do	not	constitute	a	significant	obstacle	to	the	development	of	a	competitive	natural	gas	
market, although they may be a certain obstacle for companies intending to import gas into Poland from 
one direction only, located outside the European Union. In accordance with the regulation, which applies 
to	all	gas	importers	without	any	exception,	in	the	years	2017-2022,	the	maximum	share	of	gaseous	fuel	
from one country of origin, in relation to the total volume of gaseous fuel imported in a given year, must 
not	exceed	70%.

Change of suppliers on the gas market

According to the UOKiK report, which assesses the EU countries in terms of deregulation and competition 
on	the	natural	gas	retail	markets	in	2010,	Poland	and	Finland,	Latvia,	Lithuania	and	Bulgaria	were	inclu-
ded in the group of countries where there is no competition on gas markets. To assess these markets, the 
change of supplier ratio (i.e. the percentage of customers who changed their gas supplier in a given year) 
was	used,	which	in	2010	was	0	–	despite	the	fact	that	as	of	1	July	2007	all	gas	customers	in	Poland	were	
granted the right to freely choose and change a supplier. In turn, the market share of the largest supplier 

157 The proposed postulates were put forward by the Association of Energy Trading in the Report Electricity and Gas Market in Poland. Status as at 
31	March	2020,	Energy	Trading	Society,	Warsaw,	July	2020,	p.	34.

158	 Ref.	act	III	SK	28/15
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was	98%	in	2010.	After	ten	years	of	development	of	the	gas	market	in	Poland,	from	the	beginning	of	moni-
toring	by	the	ERO,	i.e.	from	2011	to	the	end	of	2019,	244,243	customers	changed	their	supplier	of	gas	fuel.

A	definite	advantage	in	the	segment	of	switching	gas	fuel	suppliers	were	customers	of	the	W1-4	tariff	
group (i.e. 95%), i.e. individual customers and small businesses. According to the ERO, an important factor 
supporting the increase in the number of supplier switching in the gas market is that DSOs should have 
as many contracts for the provision of gaseous fuel distribution services, i.e. Framework Agreements, 
as possible. The Framework Agreements, concluded between the Operator and the Seller, condition the 
gaseous	fuel	supplier’s	operations	within	the	territory	of	a	given	DSO.	The	agreement	defines	the	condi-
tions for the seller’s operation on the territory of the operator and its cooperation with the operator. As 
of	the	end	of	2019,	149	sellers	had	concluded	valid	agreements	with	the	TSO,	of	which	81	sellers	also	had	
agreements with PSG159.

As regards the dominant entity’s market share, it should be noted that gas sales to end customers conti-
nue to be dominated by the PGNiG Group companies. The observed increase in the PGNiG Group’s share 
in	sales	of	gas	fuel	to	end	customers	since	2017	has	been	driven	by	a	significant	drop	in	imports	of	gas	
from abroad, directly from end customers for their own needs, as a result of changes in legal regulations 
concerning mandatory reserves, as well as the acquisition of some customers by PGNiG Retail Trading, as 
part	of	the	launch	of	reserve	sales	following	the	collapse	of	several	trading	companies	in	2019.	The	rema-

159	 URE,	Report	on	the	activities	of	the	President	of	the	ERO	in	2019,	May	2020,	Warsaw,	p.	220.

Source:	 Energy	Regulatory	Office’s	data	quoted	in	the	Report	of	the	Association	of	Energy	Trading	-	Electricity	and	Gas	Market	in	Poland	as	of	31	March	
2020,	TOE,	Warsaw	25	June	2020.	,	p.	27

tab. 4 DynaMICs OF suPPlIEr CHangEs (By nuMBEr OF sWItCHEs) 
as at the end of 2011-2019

31.12.2011	 21.12.2012	 21.12.2013	 21.12.2014	 21.12.2015	 21.12.2016	 21.12.2017	 21.12.2018	 21.12.2019

number of end users

measurement systems

4 4 210 224 429 575 7	007 7 353
30	749 35 145

78 437
96	809

136 419

163 698

190	317

224	742
244	243

286	407Number of supplier changes (acc. to no. of connections) split 
into end users and measurement systems – status as of the 
end of Q4 2019

Diagram of supplier changes does not cover emergency (reserve) 
sales commissioned in favour of end users
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ining	17.23%	of	gas	sales	to	end	customers	were	made	by	alternative	trading	companies,	selling	to	end	
customers in Poland160.

To sum up the changes in the domestic natural gas market, it should be concluded that it is still largely 
dominated	by	PGNiG	Group,	but	it	has	certainly	been	significantly	liberalised	over	the	last	decade.	A	num-
ber of mechanisms have been implemented to increase the liquidity of this market. In this context, the 
stock	exchange	obligation	and	the	detariffication	of	natural	gas	prices	in	particular	should	be	mentioned.	
This has led to the emergence of a number of competitive natural gas traders who have taken over some 
part of the consumer sales segment.

Certainly, the lack of greater progress in the liberalisation of natural gas supplies, especially in the initial 
period	of	the	Third	Energy	Package	implementation,	was	caused	by	insufficient	gas	infrastructure,	on	the	
one hand, this hampered suppliers’ access to the domestic gas market, and on the other hand, the atten-
tion	of	government	authorities	and	operators	was	largely	focused	on	investment	projects	(construction	of	
the	LNG	terminal	in	Świnoujście,	interconnectors,	expansion	of	storage	capacity).	Although	important	infra-
structure	projects	are	still	in	progress	(e.g.	extension	of	the	LNG	terminal	in	Świnoujście,	construction	of	
the	Baltic	Pipe),	the	situation	in	this	respect	has	certainly	improved	significantly.	As	a	result,	it	can	be	expec-
ted that the improved infrastructure situation, with the simultaneous completion of long-term gas supply 
contracts from the East, may give new impetus to the construction of a competitive natural gas market.

At this point, it is worth noting that further changes are planned at the European level, but this time, howe-
ver, they are aimed not so much at implementing further requirements for market liberalisation as at imple-
menting a new climate policy. The European Commission’s new climate and economic strategy, the Euro-
pean Green Deal161 of	11	December	2019	(EGD),	provides	for	a	reduction	in	greenhouse	gas	emissions	
of	at	least	50%	by	2030.	This	means	a	significant	increase	in	the	level	of	the	planned	reduction	of	green-
house	gas	emissions	by	2030	compared	to	the	target	indicated	in	the	EU	Council	Decision	of	5	October	
2016	on	the	conclusion	of	the	Paris	Agreement	(40%	reduction	of	greenhouse	gas	emissions	in	the	EU	by	
2030).	The	adoption	of	increased	climate	targets	by	the	EC	is	based	on	the	provisions	of	the	Paris	Agre-
ement,	which	provides	for	updating	every	five	years	the	amount	of	each	party’s	contribution	to	the	achie-
vement of these targets in such a way as to express the highest possible level of ambition. According to 
the	EGD,	the	key	to	achieving	the	climate	targets	for	2030	and	2050	will	be	the	process	of	reducing	emis-
sions in the energy sector, since more than 75% of the EU’s greenhouse gas emissions come from the pro-
duction and use of energy in various economic sectors. Therefore, the EC points, among other things, to 
the need to build the energy sector based largely on RES and the need to take measures to reduce the 
carbon	intensity	of	the	gas	sector,	among	other	things,	by	increasing	aid	for	development	work	in	the	field	
of low-emission gases, developing a concept for a competitive emission-free gas market and solving the 
problem of methane emissions. 

160	 URE,	Report	on	the	activities	of	the	President	of	the	ERO	in	2019,	May	2020,	Warsaw,	p.	191.
161 Communication from the Commission to the European Parliament, the European Council, the Council, the Economic and Social Committee and 

the	Committee	of	the	Regions	–	European	Green	Deal,	COM(2019)	640	final.
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Under the EGD, achieving climate neutrality will require investments in smart infrastructure and the use 
of innovative technologies, such as smart grids, hydrogen networks, CO2 management and energy sto-
rage. It should thus be stated that in the coming years the new directions of the EU climate policy will be 
the greatest challenge for the national natural gas sector162.

162	 This	material	is	based	on	the	article:	The	impact	of	natural	gas	market	liberalisation	on	Poland’s	energy	security,	Iwicki	K.,	Janusz	P.,	Szurlej	A.,	
Rynek	Energii,	June	2014,	Warsaw
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2.4. security of the Polish gas market

The	Energy	Law	defines	energy	security	as	the	“state	of	the	economy”	in	which	it	is	possible	to	“(...)	cover	
the current and prospective demand of consumers for fuels and energy in a technically and economically 
justified	manner,	while	maintaining	the	requirements	of	environmental	protection”163. Undisturbed access 
to energy carriers is crucial for the material standard and quality of life of the population and the functio-
ning	and	development	of	enterprises.	Consequently,	it	also	has	a	significant	impact	on	the	maintenance	
of social and political stability of the state164. In the case of power plants which produce electricity on the 
basis of natural gas, uninterrupted access to appropriate quantities of fuel is an absolute priority. Unlike 
coal-fired	power	plants,	such	plants	do	not	have	their	own	storage	infrastructure	in	which	to	store	reserves.

The assessment of the state of security of the natural gas market is of fundamental importance for possible 
decisions recognising natural gas as an interim fuel in the process of transformation of the Polish energy 
sector. Increasing the share of natural gas in electricity production must go hand in hand with guarantees 
of availability of gaseous fuel on the market. These guarantees should result from solutions of a systemic 
nature, neutralising internal and external threats to the continuity of gaseous fuel supplies.

The issue of security of the Polish gas market boils down to the development and adoption of optimal 
regulatory, organisational and technical solutions which guarantee end users uninterrupted access to 
infrastructure and gas fuel. Ensuring gas supplies for the economy and population is also an element of 
building national security of the state in the strategic dimension. This approach is determined by Polan-
d’s	lack	of	self-sufficiency	in	the	extraction	of	natural	gas	and	the	need	to	obtain	most	of	the	raw	mate-
rial needed from foreign suppliers. The Polish state, aware of the threats at both of these levels, has taken 
many	measures,	with	the	significant	support	of	the	European	Union,	aimed	at	systemic	regulation	of	the	
security of the natural gas market.

a.  Hazard characterisation

The	official	description	of	threats	to	the	proper	functioning	of	the	gas	system	in	Poland	is	contained	in	the	
document:	“National	Crisis	Management	Plan”	of	2017	developed	by	the	Government	Security	Centre165. 
It indicates the main source of threats to the operation of the gas system in the form of “failures”. “A gas 
network	failure	is	a	sudden	event	resulting	in	the	loss	of	technical	efficiency	of	gas	network	equipment	

163	 Act	of	10	April	1997,	Energy	Law	(Journal	of	Laws	of	2019,	items	755,	730,	1435,	1495,	1517,	1520,	1524,	1556	and	2166).
164	 J.	Rosłon-Żmuda,	Bezpieczeństwo społeczno-ekonomiczne Polski z perspektywy czynnika demograficznego (Socio-economic security of Poland from the 

perspective of the demographic factor),	„Przegląd	Strategiczny”	2013,	no.	1,	p.	176.
165	 Government	Security	Centre,	“National	Crisis	Management	Plan”,	Warsaw	2017,	p.	18.
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or facilities, consisting particularly of unsealing of the gas pipeline, damage to equipment in gas stations 
accompanied	by	an	unplanned	gas	leak,	and	with	respect	to	which	there	is	a	risk	of	explosion	and	fire”166. 
The failure is therefore an unexpected phenomenon, the consequence of which is a threat to human life 
and health, property and the environment. Breakdowns can be the result of human error, a natural disa-
ster, infrastructure wear and tear or its malfunction. The direct responsibility for maintaining continuity of 
supply lies with transmission and distribution infrastructure operators. They are also responsible for the 
quality of the gaseous fuel entering the network, the maintenance of the appropriate technical condition 
of the gas infrastructure and the elimination of the consequences of possible failures.

The	aforementioned	‘National	Crisis	Management	Plan’	indicates	yet	another	category	of	causes	of	gas	sup-
ply disruptions to Poland, which may be: “(...) adverse events in the international environment, i.e., inter alia, 
political	and	economic	conflicts	in	natural	gas	supplier	or	transit	countries	resulting	in	restrictions	or	inter-
ruptions of natural gas supplies”167.	A	situation	corresponding	to	the	above	description	occurred	in	January	
2009	in	the	form	of	the	Russian-Ukrainian	gas	dispute.	As	a	consequence	of	the	complete	suspension	of	
supplies, which were transiting through the Ukrainian transmission system, the gas previously contracted 
in	Russia	stopped	reaching	14	European	countries:	Austria,	Bosnia	and	Herzegovina,	Bulgaria,	the	Czech	
Republic, France, Greece, Macedonia (now North Macedonia), Moldova, Serbia, Slovakia, Slovenia, Roma-
nia,	Hungary	and	Italy,	while,	gas	supplies	to	the	Polish	and	Turkish	markets	decreased168. Disturbances in 
gas supplies to the domestic market, the sources of which were located in the Polish bay, also occurred on 
21-22	June	2017	in	connection	with	the	deterioration	of	quality	parameters	of	natural	gas	supplied	via	the	
yamal pipeline. At the Interconnection Point, the measurement equipment showed that the gas supplied 
from	Russia,	under	a	long-term	contract,	did	not	meet	the	quality	parameters	specified	in	the	Transmis-
sion System Operation and Maintenance Manual (hereinafter TSOMM). In this case, however, continuity 
of supply to customers was maintained, thanks to the introduction into the network of appropriate volu-
mes of gas previously stored in Underground Gas Storage Facilities (hereinafter referred to as UGSF)169.

Potential	threats	to	the	implementation	of	external	natural	gas	supplies	to	Poland	have	been	defined	and	
described	in	a	government	document	titled	“Preventive	Action	Plan”.	The	risk	of	disruptions	in	gas	flow	
relates to supplies from two directions: Belarusian and Ukrainian. At the same time, it is pointed out that 
not only Poland, but also other European countries (including Poland’s neighbours) are exposed to possi-
ble disruptions in supplies from these directions. Taking into account infrastructure links, two regional 
risk	groups	have	been	identified:

• Regional	risk	group	–	Belarus,	which	includes,	apart	from	Poland,	Belgium,	the	Czech	Republic,	Ger-
many, Estonia, Latvia, Lithuania, Luxembourg, the Netherlands and Slovakia.

• Regional	risk	group	–	Ukraine,	comprising,	apart	from	Poland,	Bulgaria,	the	Czech	Republic,	Germany,	
Greece,	Croatia,	Italy,	Luxembourg,	Hungary,	Austria,	Romania,	Slovenia	and	Slovakia170.

For these regional risk groups, a total of 18 scenarios of disruption of natural gas supply to the region 
were adopted. At the same time, it was assessed that, assuming peak national gas demand, the so-called 

166 Ibidem.
167 Ibidem.
168	 More	on	this	subject,	among	others,	in:	M.	Sienkiewicz,	Russian-Ukrainian Gas Conflicts,	“Right	of	State”,	No.	2/2010;	J.	Dopke,	Russian-Ukrainian 

Gas Conflict,	“CIRE	Problem	Materials”,	09.01.2009,	https://www.cire.pl/item,37526,2,0,0,0,0,0,gazowy-konflikt-rosja---ukraina.html.
169 GAz System S.A., Resumption of natural gas supply at the Interconnection Point (PWP),	23.06.2017,	https://www.gaz-system.pl/centrum-prasowe/

aktualnosci/informacja/artykul/202520/.
170 Minister of Energy, Preventive Action Plan, Warsaw,	2019,	p.	9.
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eastern scenario variant would be the most dangerous, in the form of a complete and unilateral suspen-
sion of supplies from the Belarusian and Ukrainian directions. “The most serious impact on the gas sys-
tem would be the suspension of supplies from the eastern direction through all entry points. The risk of 
this scenario would increase if the transmission of natural gas from the Russian Federation through Bela-
rus and Ukraine was redirected to Nord Stream I and II”171.

b.  Measures

In the event of risk materialising in the form of a disruption in the supply of imported gas (reduction or 
cessation of supplies), the state has two categories of measures:

• market measures:

›	 increasing	the	flexibility	of	domestic	gas	production,

›	 increasing	the	flexibility	of	imports	(using	the	reverse	of	the	Mallnow	point	of	the	Yamal-Europe	pipe-
line	–	physical	reversal	of	the	gas	flow),

›	 commercial	storage	of	gas	and	increasing	off-take	and	underground	gas	storage	capacities,

171	 Ibidem,	p.	26.

Source: Gaz-System

tab. 5 ParaMEtErs OF Entry POInts (cross-border + domestic extraction) 
tO tHE POlIsH gas transMIssIOn systEM, status as of 2019

entRy point diRection technical capacity in Bcm/yeaR

Kondratki (yamal) East-Belarus 30,7

Drozdowicze East/Ukraine 4,4

Wysokoje East-Belarus 5,5

Mallnow West/Germany 5,4

Forests/GCP GAz SystemOntras West/Germany 1,5

Tietierowka East-Belarus 0,2

Cieszyn South/Czech Republic 0,5

LNG/Świnoujście	terminal North-western/ LNG world market 5,0

Mine/national pipelines Domestic 3,9

total 57,1
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›	 diversification	of	natural	gas	sources	and	supply	routes	(through	the	development	of	transport	infra-
structure:	the	Baltic	Pipe,	interconnectors,	LNG	Terminal	in	Świnoujście)

• non-market measures:

›	 Mandatory	reserves	of	natural	gas	–	this	is	an	obligation	incumbent	on	all	entities	importing	natu-
ral gas into Poland (the reserves are at the disposal of the minister for energy),

›	 Limitations	in	natural	gas	offtake	–	consists	in	introducing,	by	decision	of	the	minister	of	energy,	
a	limitation	of	maximum	hourly	and	daily	natural	gas	offtake	in	the	whole	or	part	of	the	territory	of	
the Republic of Poland.

The application of the measures described above is based on the following principles:

• electricity	enterprises	use	first	market-based	measures,

• the	application	of	non-market	measures	in	the	form	of	a	reduction	in	gas	consumption	must	not	affect	
end users being households. They have a special status of the protected customer172.

In the case of Poland, being a country that imports most of the gas it needs, the key to security is thus trans-
port	infrastructure	which	enables	gaseous	fuel	import	and	storage	infrastructure.,	Tables	2	and	3	below	
present the basic technical parameters of the capacities of the existing and future transport infrastructure.

Dependence on gas supplies from the Russian Federation, based on a long-term contract with Gazprom 
and transmission connections enabling gas transport only from the eastern direction (primarily the yamal 
pipeline), has brought many economic and political risks for Poland. Therefore, the main emphasis in the 
security policy regarding the gas market has been placed on the construction of new infrastructure which 
will	enable	diversification	of	sources	and	directions	of	gas	supplies.	Activities	in	this	field	were	initiated	in	
2006	by	the	decision	of	the	Polish	Government	to	build	an	LNG	terminal,	and	then	to	locate	this	facility	in	
Świnoujście.	Currently,	a	comprehensive	concept	is	being	implemented	to	strengthen	the	security	of	gas	
supplies	through	diversification	in	the	form	of	the	“Northern	Gate”,	which	consists	of	the	Baltic	Pipe,	Pre-
sident Lech Kaczyński	LNG	Terminal	in	Świnoujście,	which	is	being	expanded,	and	the	planned	FSRU	termi-
nal	in	the	Gdańsk	area.	Thanks	to	this	infrastructure	in	the	perspective	of	2025,	Poland	will	achieve	the	
appropriate technical capacity to supply gas from virtually any direction and source. Plans related to the 
diversification	of	imported	gas	supplies	have	also	been	confirmed	in	the	PEP2040	project	described	above.	
“Poland’s	strong	dependence	on	natural	gas	supplies	from	one	direction	requires	diversification	measu-
res.	To	this	end,	the	Baltic	Pipe	(...),	an	expanded	LNG	terminal	in	Świnoujście	and	a	FSRU	terminal	in	the	
Gulf	of	Gdańsk	will	be	built.	Connections	with	neighbouring	countries	will	also	be	developed.	In	order	to	
enable further development of the gas market, take advantage of natural gas import opportunities and 
eliminate the so-called white spots, the national transmission and distribution network (also using local 
LNG	and	biogas	regasification	stations)	and	storage	infrastructure	will	be	extended.	This	is	important	
because natural gas is a transition fuel”173. The gas market security is also to be strengthened by dome-
stic extraction: “At the same time, domestic deposits (including unconventional ones) will continue to be 

172 Ibidem.
173	 Ministry	of	Climate,	“Polityka	...,	op.	cit.,	p.	12.
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sought to replace supplies from exploited gas reservoirs”174. Table 6 below presents the technical para-
meters	of	the	entry	points	to	the	gas	transmission	system	in	Poland,	to	be	achieved	in	2025,	however,	the	
data	presented	in	the	table	are	only	technical	capacities,	which	will	have	to	be	filled	in	the	future	with	gas	
volumes coming from new contracts.

*The	technical	capacity	of	the	eastern	entrance	points	is	unlikely	to	be	used	after	2022.	However,	inciden-
tal short-term contracts for small gas volumes cannot be excluded.

Thanks	to	its	terminal	infrastructure,	Poland	has	gained	access	to	global	gas	markets.	In	2009,	with	PGNiG	
signing	its	first	Qatar	contract,	a	gradual	process	of	changing	the	structure	of	natural	gas	imports	to	Poland	
began and moving away from dependence on a single supplier and direction of supply. When the long-
term	contract	with	Gazprom	will	terminate	at	the	end	of	2022,	a	radical	change	is	expected	to	occur	in	this	
respect. Table 4 below presents the current status of the Polish market contracted for imported gas supplies.

174 Ibidem, p. 11.

Source: Gaz-System

tab. 6 ParaMEtErs OF Entry POInts (cross-border + domestic extraction) 
tO tHE POlIsH gas transMIssIOn systEM, status as of 2025

entry point* direction Year of commissioning technical capacity in bcm/year

Kondratki (yamal) East-Belarus in operation 30,7

Drozdowicze East/Ukraine in operation 4,4

Wysokoje East-Belarus in operation 5,5

Mallnow West/Germany in operation 5,4

GCP GAS SystemOntras West/Germany in operation 1,5

Tietierowka East-Belarus in operation 0,2

Cieszyn South/Czech Republic in operation 0,5

LNG/Świnoujście	terminal North-western/world market LNG 2023 8,3

Baltic Pipe/Poland-Denmark North-west/Denmark 2022 10

GIPL/ Poland-Lithuania Northeast/Lithuania 2021 1,7

FSRU/Gulf of Gdansk North/ LNG world market 2025 4,5

STORK II/Poland Czech Republic South/Czech Republic 2022 6,5

Polish-Slovakian Interconnector South/Czech Republic 2021 5,7

Domestic extraction Country 2020-2030 4,0

total 88,1 bcm per year
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*	In	2019-2022,	the	total	volume	of	supplies	will	amount	to	approximately	0.52	million	tonnes	of	LNG,	i.e.	
approximately	0.7	billion	m3 of gas	after	regasification.	However,	between	2023	and	2042,	the	total	import	
volume	will	reach	approx.	29	million	tonnes	(approx.	39	billion	cubic	metres	after	regasification),	which	
means	that	from	2023	onwards.	Each	year,	PGNiG	will	purchase	approximately	1.45m	tonnes	of	LNG	(appro-
ximately 1.95bn m3 of gas	after	regasification)175.

The	volume	of	gas	which	may	reach	Poland	in	2035	on	the	basis	of	current	contracts	will	be	8.03	bcm 

(approx. 85 TWh). Therefore from the market point of view there is a lot of room for new contracts and new 
gas suppliers to Poland. With the volume of imported gas increasing over the last few years, the Undergro-
und Gas Storage Facilities (UGSF) are of crucial importance for market security. In crisis situations, it is the 
gas stored in the Underground Gas Storage Facilities that can ensure continuity of supplies to gas consu-
mers.	The	effectiveness	of	the	storage	infrastructure	operation	is	determined	by	its	capacity	in	terms	of	
the volume stored and its ability to deliver and receive gas from the transmission system. Table 8 below 
presents the basic technical parameters of the UGSF located in Poland.

175	 http://pgnig.pl/aktualnosci/-/news-list/id/pgnig-24-letni-kontrakt-z-cheniere-podpisany-dostawy-amerykanskiego-lng-do-polski-rusza-w-2019-
roku/newsGroupId/10184
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From the point of view of the state, owning and exploiting its own energy resources is crucial to its energy 
security. According to data from the Polish Geological Institute, the state of own resources of natural gas 
is as follows:

• recoverable natural gas resources:    1 583 TWh,

• recoverable reserves of developed reservoirs: 990 TWh,

• industrial resources of natural gas reservoirs:  822.4TWh.

Source: PGNiG Group

tab. 7 FOrWarD COntraCts FOr natural gas tO POlanD CurrEntly In FOrCE, 
status as of June 2020.

parties to the contract annual deliveries  
in bcm

Year of deliveries  
commencement

Year of deliveries  
completion 

PGNiG	–	GAZPROM 10,5 1997 2022

PGNiG	–	Qatargas 1,5 2009 2029

PGNiG	–	Qatargas 2,7 2018 2034

PGNiG	–	Centrica 0,4	 
(average) 2018 2022

PGNiG	–	Cheniere 1,95* 2019 2042

PGNiG	–	Sempra	Energy 2,7 2023 2042

PGNiG	–	Venture	Global	LNG 3,38 2023 2043
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Source: Gas Storage Poland

tab. 8 ParaMEtErs OF unDErgrOunD gas stOragE FaCIlItIEs 
In POlanD (status as of the end of 2019)

GROUP OF 
STORAGE IN-
STALLATIONS

STORAGE  
FACILITy

ACTIvE  
CAPACITy

MAx INJECTION  
CAPACITy

Max OffTaKE  
CAPACITy

million m3 GWh
GWh mil-

lion m3/day
GWh/day million m3/

day GWh/day

GSI Kawerna
KPMG Mogilno 589,85 6	570,9 9,60 106,9 18,00 200,5

KPMG Kosakowo 145,50 1	622,3 2,40 26,8 9,60 107,0

GSI Sanok

PMG	Husów 500,00 5	625,0 4,15 46,7 5,76 64,6

PMG Strachocina 360,00 4	050,0 2,64 29,7 3,36 37,9

PMG Swarzów 90,00 1	008,0 1,00 11,2 0,93 10,4

PMG	Brzeźnica 100,00 1	125,0 1,44 16,2 1,44 16,1

PMG Wierzchowice 1	200,00 13	200,0 6,00 66,0 9,60 105,6

TOTAL 2 985,35 33 201,2 27,23 303,5 48,06 542,1

In	2019,	domestic	natural	gas	production	was	44.3	TWh176. As has already been pointed out, domestic 
extraction	currently	covers	only	21%	of	Poland’s	demand.	Unfortunately,	the	share	of	domestic	gas	in	
market	supplies	is	systematically	decreasing.	In	2009,	domestic	extraction	covered	approximately	30%	of	
Poland’s natural gas consumption177.

176 Polish Geological Institute, Balance of mineral resources in Poland as at 31.12.2019.
177	 M.	Kaliski,	S.	Nagy,	S.	Rychlicki,	J.	Siemek,	A.	Szurlej,	Natural	gas	in	Poland	–	extraction,	consumption	and	import	until	2030,	“Górnictwo	

i	Geologia”,	Volume	5,	Zeszyt	3,	2010,	p.30.
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3 rozdzIał

Potential opportunities  
for the use of natural gas 
as a transitional fuel in the 
energy transformation  
in Poland
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3.1.  analysis of the potential role of natural gas in the 
transformation of district heating

a.  synthetic evaluation of the condition of the Polish heating system

The Polish heating sector includes district heating, district heating systems with generation sources, non-
system heating, i.e. individual heating installations in households178. Unlike the Polish power sector, the 
heating sector is characterised by its local character. Enterprises supply heat to consumers directly from 
a	source	or	through	a	network	where	the	heat	carrier	is	water	or	steam.	Heat	transport	by	pipelines	gene-
rates heat losses and, as a result, the local area of operation of individual heating systems (district heating 
networks powered from one or more heat sources) is determined by economic considerations. The district 
heating sector in Poland is considered to operate in the area of natural monopoly179.

At	the	end	of	2019,	there	were	396	district	heating	companies	in	Poland180, 375 of which were involved in 
heat generation. The total installed heat capacity in the heating companies was 53,561 MW and the ava-
ilable	capacity	was	52,555	MW181.	In	2019,	district	heating	companies	generated	a	total	of	400.3	thousand	
TJ	of	heat	and	transferred	259	thousand	TJ	of	heat182 to the district heating network183.

The	largest	group	of	energy	consumers	are	households	(30%),	followed	by	transport	(28%),	industry	(22%),	
services	(13%)	and	others	(7%).	In	the	national	final	energy	stream,	heat	for	heating	purposes	accounts	
for	a	significant	share.	In	total	heat	consumption,	1/4	is	system	heat184 generated in heating systems185 
and 3/4 is non-system heat from individually heated households, trade, services, industry and construc-
tions186.	Generally,	according	to	the	estimates	of	the	Central	Statistical	Office,	there	are	about	14	million	
households	in	Poland,	which	annually	consume	about	66-70%	of	final	heat	energy	in	Poland.	Therefore,	it	

178	 Report	–	Heating	in	Poland,	Edition	2019,	Energy	Forum,	Warsaw	2019,	p.	6.
179	 Report	on	the	activities	of	the	President	of	the	ERO	in	2019,	ERO,	Warsaw	2020,	p.	247.
180	 According	to	the	Energy	Regulatory	Office	(ERO),	a	district	heating	company	is	an	enterprise	holding	a	licence	issued	by	the	President	of	the	

Energy	Regulatory	Office	to	operate	in	the	field	of	generation,	transmission	and	distribution	of	heat	and	trade.
181	 Thermal	energy	in	numbers	–	2019,	Energy	Regulatory	Office,	Warsaw	September	2020,	p.	9
182	 Thermal	energy	in	numbers	–	2019,	Energy	Regulatory	Office,	Warsaw	September	2020,	pp.	7-10
183	 Heat	given	up	to	the	district	heating	network	is	understood	as	heat	produced	increased	by	heat	from	technological	recovery	and	reduced	by	

heat used for the district heating company’s own needs.
184	 In	the	common	sense,	district	heating	is	only	identified	with	the	word	“district	heating”,	which	is	used	for	professional	(system)	heating.	Such	

a perception narrows the picture very much, as the area which includes heating, i.e. individual heat supplies and industrial heating, which is 
three	times	as	large,	is	omitted.	As	a	whole,	we	can	see	a	huge	sector	that	consumes	about	half	of	the	country’s	gross	final	energy.

185	 At	the	end	of	2018,	there	were	298	power	plants	and	CHP	plants	operating	in	Poland,	which	produced	nearly	49%	of	the	system	heat.	The	data	
come	from	the	Industry	Report	–	Production	and	supply	of	steam,	hot	water	and	air	for	air	conditioning	systems	as	of	31	December	2019.	Bank	
Ochrony	Środowiska,	Warsaw	2020.

186	 Report	–	Clean	Heat	2030	–	Strategy	for	District	Heating,	Energy	Forum,	Warsaw	2017,	p.	16.
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should be concluded that the largest heat consumer in Poland is the household segment. The largest part 
of energy in households is consumed by space heating. The high share of energy for space heating (at the 
level	of	66	percent,	of	which	15	percent	is	water	heating)	results	from	the	low	energy	efficiency	of	buildings	
and	the	climate	zone	in	which	Poland	is	located.	However,	the	steady	increase	in	average	daily	temperatu-
res observed in recent years, if maintained, may reduce heating energy consumption in the coming years.

As far as the structure of energy carriers consumption within households in Poland is concerned, it dif-
fers	significantly	from	that	in	many	EU	countries.	Poland	still	has	a	large	share	of	coal,	i.e.	32%,	while	in	
the EU it does not exceed 3%. The energy consumption structure in EU households, in turn, is characteri-
sed	by	a	significant	predominance	of	gas	at	the	level	of	38%,	while	in	Poland	it	is	18%.	Thus,	Poland	stands	
out	from	the	EU	in	terms	of	a	relatively	low	share	of	natural	gas	and	electricity	in	household	final	con-
sumption. Polish households consume as much as 87% of coal burnt in EU households for heating pur-
poses, which directly translates into air pollution and smog formation187. The household sector is there-
fore one of the main sources of smog in Poland, where 3.5 million buildings heated by outdated heat sour-
ces burn low-quality hard coal. This fuel is mostly burned in boilers which do not meet any environmen-
tal standards. The implementation of the government’s Clean Air Programme should contribute to chan-
ging the current state of the heating system188. From a household perspective, heating with coal is cheap, 
and	the	lack	of	any	pollutant	emission	standards	in	flue	gases	for	domestic	heat	sources	has	sanctioned	
impunity so far. From the perspective of the health costs borne by society, such heating turns out to be 
much more expensive189. All the more so because half of the national emissions of PM particulates and 
84% of the carcinogenic Benzo(a)pyrene originate from so-called low emissions, i.e. the pollutants which 
are	found	in	most	household	chimneys,	at	an	altitude	of	up	to	40	m	(mainly	contamination	from	fireplaces	
in	individually	heated	houses	and	car	transport).	Quality	control	of	burnt	fuels	in	several	million	buildings	
is a complicated and very expensive task. Therefore, a dedicated state policy is needed, containing eco-
nomic and regulatory incentives which will lead to the replacement of heat sources with modern, low- or 
zero-emission	ones.	Heating	currently	accounts	for	22%	of	national	CO2 emissions. Over the last ten years, 
there has been little reduction in CO2 emissions in this sector. Individual heating has even seen an upward 
trend,	while	district	heating,	according	to	URE	reports,	has	seen	a	17%	reduction	in	its	specific	CO2 emis-
sions.	The	process	of	constant	tightening	of	emission	standards	has	resulted	in	the	main	investment	effort	
of district heating companies being directed towards adapting to the tightened gas (SOx, NOx) and dust 
emission standards. Few investments in new gas and biomass production sources have led to a relatively 
small decrease in CO2 emissions over the past decade, and because of the large share of coal in heat pro-
duction, the Polish heating industry will have to bear the increasingly higher costs of purchasing CO2 emis-
sion allowances in the future190. In the individual heating segment, however, the only regulations that have 
been introduced to reduce CO2 emissions are quality standards for burnt coal and the elimination of coal 
boilers that do not meet quality standards from sale191.

187 Energy Forum, Report – Heating in Poland, Edition 2019,,	Warsaw	2019,	p.	18.
188 The aim of the Programme is to improve air quality and reduce greenhouse gas emissions by exchanging heat sources and improving the 

energy	efficiency	of	residential	single-family	buildings.	In	turn,	the	tool	to	achieve	the	objective	is	to	co-finance	projects	implemented	by	
eligible	beneficiaries,	which	are	owners	or	co-owners	of	single-family	residential	buildings,	or	separate	residential	units	with	a	separate	land	
and	mortgage	register.	The	co-financing	covers	the	replacement	of	old	and	inefficient	heat	sources	with	solid	fuel	with	modern	heat	sources	
meeting the highest emission standards, and the performance of necessary thermal modernisation works of the building. The subsidy may 
amount	up	to	PLN	30,000	for	the	basic	level	of	co-financing	and	PLN	37,000	for	the	increased	co-financing	level.	The	programme	is	supervised	
by the National Fund for Environmental Protection and Water Management.

189	 According	to	estimates	by	the	Ministry	of	Enterprise	and	Development,	the	health	costs	resulting	from	smog	in	Poland	amount	to	EUR	30	billion	
a	year.	Report	–	External	health	costs	of	air	pollution	emissions	from	the	domestic	and	municipal	sector.	Ministry	of	Entrepreneurship	and	
Technology,	Warsaw	August	2018.

190 Energy Forum, Report – Heating in Poland,	Edition	2019,	Warsaw	2019,	p.	29.
191	 A.	Rubczyński,	Czas	na	ciepłownictwo,	12/2019	Policy	Paper,	Polish	Economic	Institute,	Warsaw,	December	2019,	p.13	.
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According to the diagnosis of the Energy Forum192,	as	much	as	80%	of	district	heating	systems	in	Poland	
are	inefficient193	and,	combined	with	the	lack	of	pressure	to	change	the	situation,	constitute	a	significant	
threat to the further functioning of district heating in Poland194. It turns out that a permanent lack of pro-
fitability	of	the	generation	segment	in	the	district	heating	sector	makes	investments	in	clean	technolo-
gies practically impossible195.	In	addition,	the	legal	restriction	on	the	granting	of	public	aid	for	inefficient	
district	heating	systems	makes	it	difficult	to	modernise	them	and	switch	to	low-emission	technologies,	inc-
luding gas technologies196.	The	Polish	heating	sector	requires	significant	investments	and	new	technolo-
gies; this is necessary to maintain heat prices at a reasonable level, to meet EU environmental obligations 
and to protect citizens’ health. Thus, there is a serious risk of an increase in the price of heat, disconnec-
tion of consumers looking for cheaper sources and an avalanche of deterioration in the economic situ-
ation	of	heating	companies.	Only	a	significant	increase	in	the	share	of	energy	from	natural	gas	and	RES,	
waste energy and cogeneration, which are cheap on the world markets, can counteract this phenomenon. 
However,	this	requires	appropriate	state	policy	and	funding	mechanisms:	reform	of	the	tariff	system	and	
support for the desired technological changes197.

According to experts from the heating market, the strategic challenge for the sector in Poland is to serve 
a	market	whose	energy	efficiency	is	constantly	increasing	through	the	use	of	alternative	fuels	to	coal,	impro-
vement of building insulation standards and development of low-emission technologies. According to fore-
casts, over the next ten years, the heat market in Poland is expected to grow by a maximum of 1% annu-
ally198. Currently, despite the growing length of the heating network and the increase in the heated sur-
face area of buildings, the volume of heat sold is falling. A very worrying phenomenon in the Polish heating 
sector,	which	is	influenced	by	a	large	share	of	inefficient	heating	systems,	is	a	large	disproportion	between	
the	average	maximum	and	minimum	price	of	heat,	which	is	even	around	30%.199,200

b.  unfavourable production mix in the Polish heating sector

As has already been mentioned, the dominant fuel in the Polish heating sector is coal. In total, the entire 
heating	sector	consumes	between	24	and	26	million	tonnes	of	coal	per	year:	12	million	tonnes	each	in	
heating systems and individually heated buildings, i.e. only 5 million tonnes less than that consumed by 
the professional power industry. This accounts for approximately 38% of hard coal produced in Poland. In 
other words, coal accounts for 48% of the fuel mix burnt in individually heated households, while gas for 
31%. In turn, within the framework of district heating, coal accounts for 73% of the fuel mix burnt, while gas 

192	 The	diagnosis	was	made	by	the	Polish	Think-Tank	Energy	Forum	and	presented	in	the	Report	–	Heating	in	Poland,	Edition	2019,	Energy	Forum,	
Warsaw	2019,	p.	27.

193	 Efficient	district	heating	and	cooling	is	a	system	in	which	at	least	50	%	of	the	energy	from	renewable	sources,	or	at	least	50	%	of	the	heat	
from	waste	heat,	or	at	least	75	%	of	the	heat	from	cogeneration,	or	at	least	50	%	of	the	combined	heat	and	power,	is	used	to	produce	heat	or	
cooling.

194	 The	largest	share	of	inefficient	heating	systems	is	in	small	and	medium-sized	towns,	while	in	towns	with	more	than	500	000	inhabitants,	almost	
100%	of	the	heat	is	generated	in	efficient	systems.

195	 According	to	the	Energy	Forum	experts’	report,	the	Polish	system	heat	generation	sector	recorded	a	loss	of	PLN	400m	in	2018,	which,	however,	
is	neutralised	by	the	transmission	and	distribution	segment,	which	has	been	generating	cumulative	net	profit	of	PLN	1bn	since	2012.	Source:	
Report	–	District	Heating	in	Poland,	Edition	2019,	Energy	Forum,	Warsaw	2019,	p.	35.

196	 For	example,	88%	of	small	district	heating	systems	above	1	MWt	qualify	as	so-called	inefficient	systems.	Their	characteristic	feature	is	that	
they	generate	heat	in	boilers	burning	coal	and	do	not	meet	the	requirement	of	75%	of	heat	from	cogeneration	or	50%	of	RES,	waste	and	
cogeneration,	as	required	by	the	Energy	Efficiency	Directive.	These	systems,	thus	not	meeting	the	legal	regulations,	have	limited	access	to	public	
aid,	which	makes	their	modernisation	difficult.

197	 A.	Rubczyński,	Czas na ..., op. cit., p.16.
198	 Industry	report	–	Steam,	hot	water	and	air	conditioning	supply	as	at	31	December	2019.	Bank	Ochrony	Środowiska,	Warsaw	2020.
199 An example of this disproportion, according to the Energy Forum data, is the average single component price of heat sold from the district 

heating	network	in	2018	in	the	Mazowieckie	Voivodeship	–	50.44	PLN/GJ	and	the	Pomorskie	Voivodeship	–	65.45	PLN/GJ.
200 Energy Forum, Report ..., op. cit., p. 33.
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for 9% (gas is the second important fuel within the fuel mix in the Polish heating industry, whose annual 
consumption oscillates at 4.5 bcm), and renewable energy sources (RES) slightly over 8%201.

For	years,	no	significant	investment	activities	have	been	carried	out	in	the	Polish	district	heating	sector	
to diversify heat generation sources. As a result, over the last ten years the use of gas has increased by 
only 3.5%. While in the EU, the production mix for the production of district heating has been changing 
intensively for over thirty years. Particularly high dynamics can be observed in recent years in the deve-
lopment of RES use202.

The	unfavourable	fuel	balance	is	the	factor	which,	in	addition	to	the	faulty	tariff	system,	has	the	most	nega-
tive impact on the competitiveness of the heating sector. The forecasts for the current fuel mix in the Polish 
heating	sector	are	also	negative.	According	to	experts,	by	2030	the	price	of	CO2 emission allowances may 
amount	to	EUR	50/t.	This	would	mean	a	significant	increase	from	the	current	level	and	would	become	an	
even	greater	burden	for	heating	companies	than	at	present.	The	reason	for	the	predicted	significant	price	
increase	is,	among	other	things,	the	fact	that	after	2025	any	free	emission	allowances	are	to	cease	to	apply,	
which will force CO2 emitting companies to buy all the allowances needed on the commercial market203.

The	price	of	heat	in	Poland	has	not	changed	significantly	for	several	years	(PLN	54.48/GJ	in	2019,	exclu-
ding	the	price	of	heat	from	oil	sources	in	the	mix),	but	there	are	significant	differences	in	the	price	of	heat	
depending on the sources of its production. From the point of view of the entire heat market, the most 
significant	is	the	price	of	heat	generated	from	hard	coal	(PLN	46.67/GJ	in	2019),	which	represents	almost	
75%	of	the	heat	generated	in	Poland.	On	the	other	hand,	heat	generated	from	gaseous	fuels	is	significan-
tly	more	expensive	(PLN	71.94/GJ)204, and heat generated from light heating oil is the most expensive, while 
this	raw	material	in	the	heat	market	is	not	significant,	as	the	total	share	of	heat	generated	from	oil	(light	
and heavy) is less than 5%. The upward trend in the price of heat from coal and natural gas will deepen by 
the forecasted rising cost of CO2 emission allowances and increasingly restrictive environmental standards, 
which	will	have	a	very	negative	impact	on	the	financial	standing	of	the	entire	district	heating	segment205.

The production of domestic hard coal is steadily decreasing due to the depletion of available resources, 
difficult	geological	conditions	and	high	(non-market)	mining	costs.	The	lack	of	social	consent	for	opening	
new mines, observed in many municipalities, indicates a limited probability of increasing domestic coal 
extraction. In order to reduce coal imports and improve fuel balance, it is necessary to start replacing coal 
with other energy carriers, for example, natural gas, various types of RES and electricity (for heat pumps). 
According	to	the	forecast	of	the	governmental	Think-Tank	of	the	Polish	Economic	Institute,	in	2030	there	
should	be	a	move	away	from	coal	in	individual	heating,	and	by	2035	at	the	latest,	in	district	heating206.

201	 Bank	Ochrony	Środowiska, Industry Report – Production and supply of steam, hot water and air for air conditioning systems as of 31 December 2019, 
Warsaw	2020.

202 Energy Forum, Report ..., op.	cit.,	p.	26.
203	 Industry	Report	–	Manufacture	and	supply	of	steam,	hot	water	and	air	for	air	conditioning	systems	as	at	31	December	2019.	Bank	Ochrony	

Środowiska,	Warsaw	2020.
204	 https://www.cire.pl/item,144484,5,0,0,0,0,0,srednie-ceny-sprzedazy-ciepla-wytworzonego-w-jednostkach-wytworczych-niebedacych-jednostkami-

kogeneracji.html.
205 Energy Forum, Report ..., op. cit., p. 34.
206	 A.	Rubczyński,	Czas na ..., op. cit., p. 18.
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c.  use of natural gas as a transition fuel in the transformation of the heating 
sector in Poland

The lack of a strategy for the development of the Polish heating sector results in a faulty mechanism 
for	shaping	heat	prices	and,	as	a	result,	low	profitability	for	manufacturing	companies.	The	activities	of	
government	administration	bodies,	including	the	Energy	Regulatory	Office,	have	so	far	focused	exclusively	
on keeping heat prices low. There is a lack of a comprehensive heat supply strategy and the potential to 
improve	energy	efficiency.	The	Polish	heating	sector	has	come	to	a	situation	where	the	price	increase	can	
no longer be halted due to the increase in CO2 emission allowance prices, and the sector does not have 
sufficient	funds	to	modernise	its	technological	base,	which	would	reduce	emissions	or	increase	the	effi-
ciency of heat generation207. According to experts, maintaining the current rate of change in the heating 
sector,	i.e.	maintaining	1%	of	the	sector’s	annual	growth	rate,	will	cost	PLN	200	billion,	without	bringing	any	
tangible	economic	or	health	benefits.	According	to	estimates,	EUR	120	billion	(or	approximately	PLN	530	
billion) should be allocated for the transformation of the Polish heating sector, understood as the decar-
bonisation of the sector, over the next ten years. This is necessary because maintaining the status quo 
will	be	even	more	expensive.	This	will	be	influenced,	for	example,	by	the	lost	profits	of	domestic	industry,	
which may be a supplier of heating equipment and construction services, and the need to increase the 
funds of the health system to combat the consequences of smog208.

Meanwhile,	Poland	is	obliged	to	participate	in	the	achievement	of	common	EU	objectives	and	to	reduce	
greenhouse	gas	emissions	in	the	heating	and	energy	sectors	by	43%	by	2030	compared	to	the	2005	levels,	
and raising the target to 55% is practically a foregone conclusion. Therefore, without a credible transfor-
mation strategy for the heating sector, the EU requirements will not be met.

The most comprehensive and credible strategy for the transformation of the Polish heating sector was 
developed by the Polish Think-Tank Energy Forum and this study is based on the conclusions from that 
document209.

According to the experts, the transformation of the heating system should achieve three basic strategic 
objectives:	to	improve	air	quality,	ensure	thermal	comfort	and	guarantee	energy	security.	Effective	imple-
mentation	of	the	strategic	objectives	in	turn	requires	their	quantification	at	the	level	of	operational	objec-
tives, which are formulated below210:

1. 30% reduction in co2 emissions by 2030 and 80% by 2050 compared to 2016.

The	stated	objective	applies	to	all	district	heating	both	under	the	ETS	and	non-ETS	system	(generation	
units	of	less	than	20	MW	and	individually	heated	households).	The	inclusion	of	the	non-ETS	sector	was	
considered	crucial	due	to	the	fact	that	over	50%	of	CO2	emissions come from households. The starting 
point	was	the	EU	regulations	adopted	until	2030.

207 Ibidem, p. 11 .
208	 Draft	Report	of	the	Polish	Economic	Institute	of	11.02.2020.
209	 Study	–	Clean	Heat	2030.	Strategy	for	District	Heating,	Energy	Forum,	Warsaw	2019.
210	 Study	–	Clean	Heat	2030.	Strategy	for	District	Heating,	Energy	Forum,	Warsaw	2019,	p.	31.
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2. in 2030 32% share of RES in the total heating heat stream, and in 2050 not less than 60%.

This	objective	took	into	account	the	EU’s	2018	RES	commitment,	as	well	as	the	economic	benefits	for	the	
country	through	the	use	of	local	RES	sources,	whose	potential	significantly	exceeds	Poland’s	heating	needs.

3. a 56% reduction in final energy consumption of buildings by 2050 compared to the 
projected reference scenario.

The	combination	of	the	reduction	of	final	energy	consumption	and	an	increase	in	the	share	of	RES	allows	
for	a	significant	reduction	of	non-renewable	primary	energy	(the	goal	is	to	reduce	it	by	80%	by	2050).	This	
can	be	achieved	either	by	a	significant	increase	in	the	share	of	the	RES	stream	and	a	less	ambitious	reduc-
tion	in	final	energy,	or	vice	versa,	by	a	large	reduction	in	final	energy	with	a	smaller	increase	in	the	share	of	
RES.	In	one	possible	option,	the	reduction	of	final	energy	is	56%.	As	a	result,	a	decrease	in	the	consump-
tion	of	non-renewable	primary	energy	of	80	%	is	achieved.

4. complete replacement of coal by other primary energy sources in non-system heating by 
2030 and in district heating by 2050

Without the elimination of coal from the process of heating individual households, the improvement of air 
quality	in	Poland	will	not	be	possible	or	will	occur	only	in	subsequent	generations.	In	addition,	this	objec-
tive is necessary to improve Poland’s fuel balance.

5. change from inefficient district heating systems to efficient ones by 2030

This	is	a	major	challenge,	especially	for	small	heating	systems.

To	sum	up	the	foregoing,	special	attention	should	be	paid	to	Objective	No.	4	(formulated	in	various	stu-
dies	as	Health	and	energy	security),	under	which	it	is	proposed	to	completely	replace	coal	by	2030	with	
other sources of primary energy in individually heated buildings (i.e. non-system heating), and in system 
heating	by	2035.	Objective	No.	5	(formulated	in	various	studies	as	Heating	systems)	aims	to	transform	all	
heating	systems	into	efficient	systems	by	2030,	i.e.	at	least	50%	renewable	energy	or	at	least	50%	waste	
heat,	or	at	least	75%	combined	heat	and	power,	or	at	least	50%	combined	heat	and	power211.

The	objectives	thus	formulated	create	opportunities	for	the	wider	use	of	gaseous	fuel	as	a	less	carbon-
intensive fuel. Four scenarios have been formulated for the implementation of strategic and operational 
objectives	under	the	transformation	of	district	heating,	of	which	scenarios	III	and	IV	are	particularly	impor-
tant for a wider use of gaseous fuel212:

Scenario III – efficiency

It assumes the reduction of CO2	emissions	in	2030	and	2050	at	the	level	of	30%	and	80%,	respectively,	
and	the	share	of	gas	in	the	mix	of	heat	generation	sources	at	the	level	of	39%	in	2030	and	35%	in	2050.	In	
addition, the elimination of coal fuels in non-system heating systems and optimal thermal modernisation 
of	buildings	has	been	adopted	by	2035.

211 Energy Forum, Report ..., op. cit., p.	27.
212 Energy Forum, Clean Heat 2030. Strategy for District Heating,	Warsaw	2019.,	p.	33.
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Scenario iv – decarbonisation

It	assumes	a	40%	and	100%	CO2	reduction	in	2030	and	2050,	respectively.	The	share	of	gas	in	the	fuel	mix	
of	district	heating	is	estimated	at	42%	in	2030,	while	in	accordance	with	the	EU	climate	policy,	a	complete	
phasing	out	of	fossil	fuels	in	district	heating	by	2050	is	assumed.	This	scenario	also	takes	into	account	
optimal	thermal	modernisation	of	buildings	and	elimination	of	coal	fuels	in	non-system	heating	by	2030.

It	should	be	stressed	that	each	of	the	four	scenarios	assumes	a	significant	share	of	gas	in	the	heating	
fuel	mix:	by	2030	at	a	level	of	23%.	(Scenario I)	to	42%	in	the	decarbonisation	scenario	(Scenario IV ) and by 
2050,	excluding	the	decarbonisation	scenario,	at	the	level	from	23%.	(Scenario	I) to as much as 49%. (Sce-
nario	II).	This	is	a	significant	increase	in	the	use	of	gas	as	a	heat	source	compared	to	the	current	level	of	
9% in system heating.

In	relation	to	the	above,	the	question	thus	arises	as	to	what	specific	measures	are	to	lead	to	such	a	dyna-
mic	increase	in	the	use	of	gas	in	the	fuel	mix	of	district	heating,	especially	by	2035,	in	order	to	achieve	
the	assumed	objectives	of	the	district	heating	transformation.	In	the	opinion	of	experts213, including DISE 
experts, in the case of individual segments of the heating industry it is necessary:

• in	case	of	non-system	heating	(i.e.	individual	heating	of	buildings),	it	is	proposed	to	replace	coal-fired	
boilers	with	low-emission	heat	sources,	including	gas-fired	boilers	powered	directly	from	the	DSO	sys-
tem	or	from	an	island	LNG	regasification	system,

• For	small,	local	and	inefficient	district	heating	systems,	it	is	proposed	to	replace	coal-based	heating	
energy with local gas sources directly connected to the national gas distribution system, or alternati-
vely	powered	LNG	regasification	stations,

• In	case	of	large	heating	systems	(including	efficient	ones),	it	is	proposed	to	replace	coal-fired	units	with	
flexible	gas-fired	units	in	order	to	ensure	the	supply	of	low-emission	heat	and	to	fill	the	generation	gap	
in the National Power System after shutting down commercial power units.

A	good	example	of	a	project	to	change	the	source	of	energy	generation	is	the	project	to	build	a	C	power	
unit	with	a	capacity	of	about	1	000	MW	in	the	Ostrołęka	Power	Plant,	carried	out	by	PKN	Orlen	and	its	
members:	Energa	and	Enea.	In	case	of	this	project,	it	is	assumed	that	the	investment	will	be	continued,	pro-
vided that the technology previously implemented based on coal will be changed to that based on gase-
ous	fuel.	The	completed	analyses	show	that	there	is	no	justification	for	continuing	the	Ostrołęka	C	project	
in	its	current	form,	i.e.	as	a	project	to	build	a	power	plant	generating	electricity	in	the	process	of	burning	
hard	coal.	The	above	assessment	is	influenced	by,	among	other	things,	regulatory	changes	at	the	Euro-
pean	Union	level	and	the	credit	policy	of	individual	financial	institutions,	which	indicate	a	significantly	gre-
ater	availability	of	financing	for	energy	projects	based	on	gas	combustion	than	for	coal	projects.

In	the	event	of	effective	implementation	of	the	planned	measures	under	the	above	points	(i.e.	a,	b,	c),	access	
to gaseous fuel is particularly important. It should be remembered that currently only 59% of Polish muni-
cipalities	are	gasified.	This	issue	will	be	described	in	the	next	subsection.

213 Experts from the Think-Tank Energy Forum and Polish Economic Institute.
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When analysing the above scenarios, it should be noted that natural gas has so far been indicated as a fuel 
which	can	significantly	contribute	to	reducing	the	share	of	coal	in	heat	generation	in	Poland.	It	is	worth	
noting, however, that further changes are planned at the European level, aimed at implementing a radi-
cal climate policy. The European Commission’s new climate and economic strategy, the European Green 
Deal214,	as	already	indicated,	provides	for	a	reduction	of	at	least	50%	of	EU	greenhouse	gas	emissions	by	
2030.	This	means	a	significant	increase	in	the	level	of	the	planned	reduction	of	greenhouse	gas	emissions	
by	2030	compared	to	the	target	indicated	in	the	EU	Council	Decision	of	5	October	2016	on	the	conclusion	
of	the	Paris	Agreement	(40%	reduction	of	greenhouse	gas	emissions	in	the	EU	by	2030).

At the same time, the European Commission treats natural gas as a fossil fuel, which contributes to green-
house gas emissions. As a result, it is assumed that the European Union will gradually move away from this 
type of fuel in favour of renewable fuels as well. Therefore, when planning changes in the heating sector, it 
is necessary to take into account the EU’s tendency to use natural gas only at the initial stage of transfor-
mation,	in	order	to	finally	replace	it	with	biomethane	and	hydrogen.	Experts	emphasise	that,	in	fact,	the	
role of natural gas is extremely important at the present time, especially for ensuring energy security, but in 
the future, the infrastructure used for transporting gas will be modernised so that it can be used for trans-
porting hydrogen. The accelerated decarbonisation pathway is based on the assumption of the complete 
elimination	of	natural	gas	by	2050	in	favour	of	biomethane	and	hydrogen,	with	the	aim	of	halving	the	con-
sumption	of	natural	gas	already	by	2040215. The transformation under the above scenario has the potential 
to completely minimise the share of natural gas on the European market, including in the heating sector.

214 Communication from the Commission to the European Parliament, the European Council, the Council, the Economic and Social Committee and 
the	Committee	of	the	Regions	–	European	Green	Deal,	COM(2019)	640	final.

215	 Gas	Decarbonisation	Pathways	2020-2050,	Gas	for	Climate,	2020,	executive	summary,	Part	VII.
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3.2. the prospects for gaseous fuel in the energy sector

Gaz-System will spend PLN 14 billion on investments over the next four years, which will increase the ava-
ilability of natural gas in Poland. In the opinion of the Government Plenipotentiary for Strategic Energy 
Infrastructure, natural gas will be an important element of the Polish energy mix, as an energy source for 
the gas units which will perform a regulatory function in the National Energy System.

Natural gas will be used, among other things, in the Dolna Odra Power Plant, where two modern gas blocks 
of	700	MW	each	will	be	built,	serving	as	a	balancing	element	of	energy	production	from	wind	farms.	Ano-
ther	good	example	of	a	project	to	change	the	source	of	energy	generation	from	coal	to	gas	technology	is	
the	project	to	build	a	C	power	unit	with	a	capacity	of	about	1	000	MW	at	Ostrołęka	Power	Plant,	carried	
out	by	PKN	Orlen,	Energa	and	Enea.	The	completed	corporate	analyses	have	shown	that	there	is	no	justi-
fication	for	continuing	the	Ostrołęka	C	project	in	its	current	form,	i.e.	as	a	project	to	build	a	power	plant	
generating	electricity	through	hard	coal	combustion.	The	above	assessment	was	influenced	by,	among	
other	things,	regulatory	changes	at	the	European	Union	level	and	the	credit	policy	of	individual	financial	
institutions,	indicating	a	significantly	greater	availability	of	financing	for	energy	projects	based	on	burning	
gas	than	for	coal	projects,	as	well	as	the	assumption	of	control	over	Energa	by	PKN	Orlen,	whose	strategy	
does not assume investments in electricity generation based on coal burning. Pursuant to Article 5 of the 
draft EU Regulation on the Just Transition Fund ( JTF),	investments	in	the	production,	processing,	distribu-
tion, storage or combustion of fossil fuels are explicitly excluded from support216. Natural gas is also a fos-
sil fuel, and as a result, such an approach may slow down the dynamics of investments in this sector in 
the	perspective	of	the	next	decade,	which	will	hinder	the	efficient	transformation	of	energy	using	natural	
gas as a transitional fuel.

The	above	table	shows	that	the	current	capacity	available	for	electricity	generation	based	on	gas	units	is	2	
976	MW,	while	after	the	completion	of	the	investment	in	units	at	Dolna	Odra,	Ostrołęka	and	Żerań	power	
plants	(the	latter	unit	is	scheduled	to	be	commissioned	in	November	2020),	the	installed	capacity	will	reach	
a level twice as high as 5 875 MW in the coming years.

216	 T.	Brzeziński,	A.	Wawrzynowicz.,	European Green Deal – directions of transformation of the energy sector,	“Gas	Review”	No.	1	(65)	2020.
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It	is	planned	that	by	2040,	the	Polish	economy	will	allocate	around	5	bcm of gas annually for energy purpo-
ses, and this will fully cover the needs of regulatory power plants. Both the LNG supplies to the two rega-
sification	terminals	and	the	gas	transmitted	through	the	Baltic	Pipe	system	are	changing	the	direction	of	
gas imports to Poland from the east to the north.217

217 In Table No. 9, new investments in gas blocks are highlighted in colour.

Source: DISE own study

poweR plant poweR [mw] StatUS date of  
completion

cdgU/ 
ncdgU fUel

Ostrołęka 1000 1 000 planned no data Cdgu natural gas

dolna odra 1 400 planned no data Cdgu natural gas

Płock	630 630 existing 15.08.2018 Cdgu natural gas

StalowaWola 467 467 existing 25.03.2020 Cdgu natural gas

Włocławek	465 465 existing 30.06.2017 Cdgu natural gas

Żerań	499 499 existing 20.11.2020 Cdgu natural gas

Gorzów 87 existing b.d. nCDGU natural gas

Gorzów 138 existing b.d. nCDGU natural gas

Nowa Sarzyna 129 existing b.d. nCDGU natural gas

Rzeszów 101 existing b.d. nCDGU natural gas

Toruń 101 existing b.d. nCDGU natural gas

Wrotków 231 existing b.d. nCDGU natural gas

zielona Góra 125 existing b.d. nCDGU natural gas

Blachownia 158 existing b.d. nCDGU coke-oven gas

Przyjaźń 114 existing b.d. nCDGU coke-oven gas

Biogaz Grupa 231 existing b.d. nCDGU biogas

TOTAL POWER 
[MW] 5 875

tab. 9 ExIstIng anD PlannED COal-FIrED POWEr Plants In POlanD217
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3.3. Country gasification

An important factor which will increase internal demand for natural gas is the implementation of the acce-
lerated	national	gasification	programme	by	PSG.	This	is	intended	to	lead	to	a	situation	in	which	by	2022	
71%	of	municipalities	in	Poland	served	by	the	national	DSO	will	be	gasified,	and	PSG	will	provide	distribu-
tion	services	in	municipalities	with	a	total	population	of	34.4	million,	which	is	90%	of	Poles	with	access	to	
gas	fuel.	Under	this	Programme,	300	municipalities	will	be	gasified,	where	the	DSO	will	build	32	thousand	
new connections218. The expenditure to be incurred by the DSO for the implementation of this Programme 
is	estimated	at	PLN	867	million.	As	a	result	of	the	gasification	process,	the	volume	of	gas	is	estimated	to	
increase	to	213	million	m3	219.

The	above	map	shows	that	in	2018,	only	59.81%	of	Polish	municipalities	served	by	PSG	were	gasified	(the	
municipalities	were	marked	in	grey	on	the	map	–	the	colours were changed in the graphics). Although PSG 
plans	to	increase	the	gasification	rate	of	the	serviced	communes	to	72%	by	2022,	it	is	not	possible	to	achieve	
the	same	level	of	gasification.	(the	planned	gasifications	are	marked	in	yellow),	but	objectively	almost	40%	
of the country220 still has no access to gaseous fuel (on the map such municipalities are marked in white). 
The	highest	number	of	white	spots	on	the	gas	map	is	in	north-eastern	and	central	Poland.	However,	for	
historical	reasons,	the	level	of	gasification	of	the	Subcarpathian	region	is	93%.	It	should	be	remembered	
that	the	lack	of	access	to	gaseous	fuel	significantly	restricts	economic	development	at	the	level	of	munici-
palities,	districts	and	finally	the	whole	country.	The	accelerated	gasification	programme	implemented	by	
PSG	will	strongly	influence	the	growth	of	internal	demand	for	gas	fuel	in	the	coming	years	and	is	an	impor-
tant element stimulating economic growth and the energy transformation of Poland.

There are opinions among energy experts221 that decision-makers in Poland should be aware that the cur-
rent gas boom in 15 years’ time will have to give way to a recession on the market. In their opinion, deci-
sions on investments made to build gas infrastructure should take into account the risk of the decarboni-
sation	process	of	the	gas	sector	by	2050.	The	experts	emphasise	that	in	the	gas	sector	the	infrastructure	
being	designed	is	built	over	a	period	of	even	10	years,	and	then	depreciated	over	a	period	of	20-30	years,	
which	means	that,	in	consequence,	today’s	planned	gas	investments	may	significantly	deteriorate	their	
profitability	if,	around	2035,	the	gas	market	will	begin	to	shrink	significantly	and	the	projects	under	way	are	

218	 It	is	also	noteworthy	that	under	the	programme,	gasification	will	be	carried	out	through	LNG	technology,	where	PSG	is	planning	to	build	77	gas	
regasification	stations	which	will	not	be	directly	connected	to	the	National	Gas	System	(the	so-called	LNG	island	stations).

219	 Programme	for	accelerating	investments	in	the	gas	network	of	the	Polish	Gas	Company	in	2018-2022,	internal	material	of	PSG,	Warsaw,	August	
2018,	p.7.

220 This applies to all municipalities in Poland regardless of which gas DSOs they are operated by.
221	 quoted	Zofia	Wetmańska,	expert	at	the	WiseEuropa	Institute	in	‘The	world	escapes	from	gas	as	cars	from	coal’.	Mariusz	Janik;	Energia.rp.pl	

portal	of	23.10.2019
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still in their operational phase. In the opinion of experts, gas investments are needed in the coming years 
as	an	interim	solution,	but	the	problem	is	that	there	is	currently	no	strategy	in	Poland	defining	whether	
and	how	these	investments	will	fit	in	with	the	long-term	transformation	of	the	Polish	economy	towards	
climate	neutrality	by	2050.

According to the DISE experts, there is currently no alternative to the dynamic development of the gas mar-
ket and infrastructure. The Polish economy simply has no other option, and this is the right direction, even 
assuming that gaseous fuel is a transitional fuel and will replace coal to a high extent. The most important 
arguments in support of this thesis include the possibility of increasing Poland’s energy security by chan-
ging the direction of supplies to the north, the possibility for Poland to become a clearing and trade cen-
tre	for	Central	Europe	and,	more	broadly,	for	the	Three-Seas,	through	the	creation	of	the	Gas	Hub,	the-
reby raising Poland’s importance in the region.

Source:	 Programme	for	accelerating	investments	in	the	gas	network	PSG	in	2018-22,	PSG’s	internal	material,	 
Warsaw,	August	2018,	p.	8

FIG. 18 ExPECtED EFFECts OF tHE InVEstMEnt aCCElEratIOn 
PrOgraMME In tHE Psg gas nEtWOrK in 2019-2022



109

Natural gas in energy transition in Poland report

3.4. Biomethane as an alternative to the transformation of the 
Polish gas industry

“Due	to	the	Polish	energy	mix,	based	mainly	on	hard	coal	and	lignite	(about	77%	in	2018),	the	transforma-
tion of the Polish economy will involve exceptionally high economic and social costs, hence the positions 
of	Poland	and	Polish	energy	companies	stress	the	need	to	take	into	account	the	specificity	of	our	energy	
sector	and	the	role	of	natural	gas	as	a	transition	fuel,	which	will	allow	Poland	to	make	an	effective	transition	
from a coal-based economy to a low-carbon economy and, in the next stage, by developing new technolo-
gies for renewable fuels, including renewable gases such as green hydrogen or biogas, to a zero-emission 
economy”222. For three years now, the Polish gas industry has been analysing the idea of replacing part of 
natural	gas	in	gas	networks	with	purified	biogas223, or biomethane224. From the point of view of chemical 
composition,	biomethane	does	not	differ	from	high-methane	natural	gas	(E	gas),	therefore	from	the	tech-
nological point of view it can be mixed in any proportion with natural gas and transmitted through distri-
bution	networks	of	different	pressures	to	consumers.	Biomethane	is	a	huge	unused	source	of	energy	in	
Poland	and,	unfortunately,	Poland	is	still	a	‘white	spot’	on	the	European	map	of	the	use	of	this	fuel.	Mean-
while, over the last two years the total number of biomethane plants in the European Union has incre-
ased	by	50%	up	to	729.	The	largest	number	of	such	plants	is	in	Germany,	France,	the	Netherlands	and	the	
Scandinavian countries.

The	use	of	biomethane	can	help	significantly	reduce	CO2	in the transport and heating sectors. Analyses 
show	that	this	is	one	of	the	cheapest	and	most	effective	ways	for	Poland	to	achieve	the	EU’s	2030	trans-
port RES target, when at least 7% of the fuel mix is to be made up of advanced biofuels and biocompo-
nents. As part of these measures, Polish companies should also produce biofuels for heavy transport in 
the form of bioCNG and bioLNG.

222	 T.	Brzeziński,	A.	Wawrzynowicz,	Can	the	European	Green	Deal	become	a	lever	for	European	reconstruction	after	the	end	of	the	pandemic?,	‘Gas	
Review’	No.	2	(66)	2020.

223	 According	to	Article	2(1)	of	the	Act	of	20	February	2015	on	Renewable	Energy	Sources,	biogas	is	defined	as	a	gas	obtained	from	biomass,	in	
particular	from	animal	or	plant	waste	treatment	plants,	sewage	treatment	plants	and	landfills.

224	 Biogas	produced	by	methane	fermentation	contains	on	average	50-60	percent	methane.	Other	components	such	as	carbon	dioxide,	hydrogen	
sulphide,	water	in	the	form	of	water	vapour,	and	small	amounts	of	nitrogen	and	oxygen	are	ballasts	that	reduce	the	calorific	value	of	biogas.	
The	calorific	value	of	raw	biogas	is	significantly	lower	than	that	of	natural	gas.	Biogas	is	most	often	used	to	produce	electricity	and	heat	at	
the	place	of	its	production,	i.e.	the	biogas	plant.	Biogas	purification	for	energy	applications	mainly	consists	in	removing	hydrogen	sulphide	
and	water,	which	have	a	negative	impact	on	the	operation	and	lifetime	of	energy	equipment,	causing	its	corrosion.	Due	to	the	efficiency	of	
energy conversion processes, it is more advantageous to purify biogas to natural gas quality and use it directly as an energy carrier. Due to 
the	extensive	natural	gas	network	in	Poland,	it	is	possible	to	transport	purified	biogas,	i.e.	biomethane,	to	final	consumers.	Source:	Biernat	K.,	
Samson-Bręk	I,	Review	of	Biogas	Treatment	Technology	for	Natural	Gas	Quality,	Chemist	No.	5/2011,	Volume	65,	pp.	435-444	and	www.fortisbc.
com/NaturalGas/RenewableNaturalGas.
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The	key	factors	directly	influencing	the	currently	observed	interest	of	the	participants	of	the	Polish	fuel	
and energy sector in the development of biogas and biomethane plants are certainly the changes that 
have taken place in the last few years in the liquid fuels market, in particular, the limited possibilities of 
achieving	the	annually	growing	National	Indicative	Target	(NCW)	(which	affects	mainly	PKN	Orlen	S.A.	and	
Lotos S.A. responsible for the NCW implementation in about 85 percent) and changes in the ways of NCW 
achievement,	introduced	in	the	amendment	to	the	Act	on	Biocomponents	of	19	July	2019,	which	entered	
into	force	on	1	January	2020,	allowing	new	bio-components	to	be	included	in	the	NCW,	e.g.	in	the	form	of	
biohydrogen produced from biomethane (treated agricultural biogas) or bio propane-butane (which can 
be a bio-component added to LPG).

The	obligation	to	achieve	the	NCW	is	one	of	the	main	instruments	for	achieving	the	RES	objective	in	trans-
port,	specified	in	the	provisions	of	the	Act	on	Biocomponents	implementing	the	provisions	of	the	RED	
I	Directive	of	2009,	and	includes	primarily	the	necessity	to	use	bio-components	in	liquid	fuels	and	liquid	
biofuels.	The	NCW	is	specified	in	the	Act	on	Biocomponents	at	the	following	levels:

1.	 8.50%	for	2020,

2.	8.70%	for	2021,

3.	8.80%	–	for	2022,

4.	8.90%	–	for	2023,

5.	9.10%	–	for	2024.

According	to	the	government’s	assessment	presented	in	the	justification	of	the	draft	of	the	above	mentio-
ned	amendment	to	the	Act	on	Biocomponents	of	2019,	two	types	of	bio-components	have	so	far	played	
a dominant role in the NCW achievement in Poland, i.e. methyl esters (added to diesel fuel or occurring in 
an	independent	form)	and	bioethanol	(added	to	engine	petrol).	However,	the	use	of	esters	and	bioethanol	
for the NCW achievement is characterised by technical barriers. Technical standards for liquid fuels, refer-
red to as the so-called blending wall, limit the possibility of using these bio-components and cause that 
the level of the NCW achieved with the use of these bio-components does not exceed 6%. As the obliga-
tion to implement the NCW has reached a level much higher than the blending wall level, it was necessary 
to look for ways to achieve the NCW with the use of new bio-components.

In this context, one of the most important changes introduced by the aforementioned amendment to the 
Act	on	Biocomponents	was	the	introduction	of	provisions	to	Article	23	of	that	Act,	which	enable,	from	
2020,	to	use	for	the	NCW	achievement,	e.g.	biohydrogen	contained	in	liquid	fuels,	in	the	production	of	
which	an	entity	achieving	the	NCW	has	used	biomethane	produced	from	purified	biogas	(the	biohydro-
gen obtained in this way may be used instead of or as a supplement to the hydrogen used in the produc-
tion of liquid fuels). As part of the amendment, a delegation was added for the Minister of Energy to issue 
an ordinance on the methodology of calculating the biohydrogen content in fuels for the production of 
which	the	entity	implementing	the	LHG	has	used	biomethane	produced	from	purified	biogas;	the	ordi-
nance in question is crucial for the practical application of the provision allowing the inclusion of biohy-
drogen	produced	from	biomethane	(purified	agricultural	biogas)	in	the	NCW	achievement,	but	the	draft	
has not yet been published.
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According	to	the	justification	of	the	draft	amendment,	the	demand	for	biomethane	used	in	the	produc-
tion	of	biohydrogen	may	reach	about	700	million	m3 in the following years, which is the equivalent of about 
350	MW	of	biogas	produced	from	waste	materials,	including	those	from	agri-food	processing.	The	justifi-
cation for the draft amendment estimates that the development of a model based on the achievement of 
the	NCW	with	biomethane	will	significantly	trigger	the	development	of	the	biogas	sector,	enabling	the	con-
struction	and	stable	operation	of	at	least	200	biogas	plants.	In	this	context,	it	should	be	noted	that	accor-
ding to publicly available data, Lotos Capital Group is currently working on the implementation of biohy-
drogen acquired from biomethane as an instrument for the NCW achievement and an element of produc-
tion of traditional engine fuels225. Lotos Group’s possible demand for biomethane is estimated at up to 
200	million	m3	226. The implementation of the above model requires ensuring the possibility of introducing 
biomethane	into	the	gas	network	and	transporting	it	to	refinery	installations	where	it	will	be	used	to	pro-
duce biohydrogen, which will then be used as a bio-component in the production of liquid fuels. As a con-
sequence, it should be assumed that the need for liquid fuel producers (in particular Orlen and Lotos) to 
use	biomethane	as	a	bio-hydrogen	for	the	purpose	of	fulfilling	the	obligation	of	SCR	may	be	an	important	
factor in stimulating the development of biogas plants for the production of agricultural biogas (biome-
thane)	intended	for	injection	into	the	gas	network	(and	not	for	electricity	production).

The leader of the Polish gas market, Polskie Górnictwo Naftowe i Gazownictwo Group, estimates that it 
can accept for use about 4bcm of biomethane, i.e. a volume similar to the annual domestic natural gas pro-
duction.	Such	a	plan	would	require	the	construction	of	approximately	2,000	biomethane	plants	in	the	next	
10	years	and	capital	expenditure	of	PLN	70bn.	PGNiG	declares	that	its	subsidiary,	Polska	Spółka	Gazow-
nictwa, is prepared to cooperate with biomethane plants and connect such installations to the distribu-
tion	network.	Quality	standards	for	biomethane	that	can	be	fed	into	the	distribution	network	have	been	
developed, as well as the conditions for connecting biomethane installations to the DSO network. PGNiG 
assumes	that	the	first	biomethane	installations	–	operating	on	a	franchise	basis	–	will	be	connected	to	the	
network	of	DSOs	at	the	beginning	of	2021.	The	leader	on	the	Polish	liquid	fuels	market,	PKN	Orlen,	also	has	
investment	plans	in	the	biogas	and	biomethane	segment.	A	subsidiary	of	Orlen	Południe	plans	to	build	20	
installations which will enable the management of substrates from farms and their conversion into elec-
tricity	and	biomethane.	In	the	Trzebinia	refinery	Orlen	Południe	plans	to	start	up	a	hydrogen	fuel	produc-
tion plant for which biomethane will be the raw material227.

The	history	of	biogas	use	in	Poland	dates	back	to	2003.	Traditionally,	this	energy	carrier	is	used	for	the	pro-
duction	of	electricity	and	heat	at	the	place	of	their	production,	i.e.	a	biogas	plant.	The	first	biogas	plants	
were built in Poland as installations whose purpose was mainly to dispose of onerous waste from agricul-
tural production. The biogas produced in them is used to drive cogeneration units, from which the resul-
ting energy is used for own needs. The potential for the use of biomethane in Poland is currently compa-
rable	to	that	of	Germany,	where	about	10,000	biogas	plants	are	in	operation.	Germany’s	largest	biogas	
installations,	which	produce	biogas	as	a	result	of	the	biomethane	purification	process,	inject	several	tho-
usand m3 of fuel into the gas network per hour, which allows to reach a volume of several million m3 of bio-
methane per year from one installation228.	In	Poland,	according	to	the	Energy	Regulatory	Office,	there	are	
about	320	biogas	plants	with	a	total	capacity	of	245	MW,	of	which,	according	to	the	register	of	the	Natio-
nal	Agricultural	Support	Centre,	there	are	only	100	installations.	Currently,	the	most	popular	in	Poland	are	
biogas plants with a capacity of about 1 MW. The investment budget for the construction of such a biogas 

225	 https://spotkaniapaliwowe.pl/sbp19bio-relacja
226	 https://spotkaniapaliwowe.pl/pl/download/265_3884d0e48169afefd155111260f89052
227	 It	was	developed	on	the	basis	of	a	publication	entitled	“Biomethanol	plant	in	each	municipality?”	Portal:	wysokienapiecie.pl	of	12.08.2020.
228	 M.	Nocoń,	We go for biogas plants,	„Głos	Grupy	–	Pismo	pracownicy	GK	PGNiG”,	no.	1/2020	(3),	Warsaw,	pp.	6-7.
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plant is PLN 15 million. These are mostly investments carried out by large entities, which by winning power 
auctions	have	a	guaranteed	constant	level	of	income	for	a	period	of	fifteen	years.	In	turn,	the	budget	for	
the	construction	of	a	biogas	plant	with	a	capacity	of	40	to	250	KW,	which	produces	electricity	and	heat	
in cogeneration for own use, ranges from PLN 1 million to PLN 1.7 million. The life of such a biogas plant 
is	estimated	at	about	fifteen	years.	As	economic	practice	shows,	despite	the	possibility	of	selling	surplus	
electricity	or	heat	from	such	an	installation	(including	certificates),	this	type	of	investment	remains	on	the	
verge	of	profitability.	Low	profitability	of	the	investment	and	a	high	social	risk	related	to	the	inconvenience	
of the installation’s operation for the immediate environment is the main reason for the small number of 
biogas	plants	in	rural	areas	in	Poland.	In	order	to	improve	the	profitability	of	this	type	of	investment,	an	
appropriate	financial	support	system	based	on	proven	European	practices	is	needed229.

Important regulatory barriers hampering the development of agricultural biogas and biomethane pro-
duction	include	an	inefficient	support	system,	adopted	in	the	provisions	of	the	RES	Act.	Currently,	agricul-
tural	biogas	certificates	of	origin	(the	so-called	brown	certificates),	confirming	the	production	of	agricul-
tural biogas in the RES installation and its introduction into the gas distribution network, may be used, in 
principle,	only	to	fulfil	the	so-called	blue	obligation	set	out	in	Article	59	of	the	RES	Act,	which	is	considered	
to	be	fulfilled	when	the	quantitative	share	of	the	total	electricity	resulting	from	the	redeemed	certificates	
of	origin	confirming	the	production	of	electricity	from	agricultural	biogas	from	1	July	2016	or	the	equiva-
lent	amount	of	electricity	resulting	from	redeemed	certificates	of	origin	for	agricultural	biogas	is	0.65%230, 
while under the current legal status there is no system support dedicated to biogas plants producing bio-
methane	to	be	injected	into	the	gas	network	(comparable	to	the	current	support	system	for	the	produc-
tion of electricity from RES). Moreover, pursuant to Article 118 of the RES Act, the DSO, within its area of 
operation, receives biogas or agricultural biogas that meets the quality parameters for gas fuels fed into 
the	network,	as	specified	in	the	System	Regulation	issued	pursuant	to	Articles	9.1	and	9.2	of	the	Energy	
Law Act, produced in a RES installation directly connected to the network of that operator. On the basis of 
legal	definitions	and	terms	used	in	the	Energy	Law	Act	and	implementing	regulations	issued	on	the	basis	
of	this	Act,	it	should	be	assumed	that	the	concept	of	off-take	(applied	e.g.	by	the	provisions	of	the	imple-
menting regulation) should be understood as a technical and legal activity most frequently performed as 
part of the performance of provisions of agreements for the provision of distribution or transmission servi-
ces of gaseous fuels, which should not be equated with the purchase of gaseous fuels or the conclusion 
of a gas fuel sales agreement. Neither the RES Act nor the provisions of the Energy Law Act impose obli-
gations on DSOs or certain participants of the gas market to purchase biogas or agricultural biogas pro-
duced	in	a	biogas	plant	and	fed	into	the	gas	distribution	network,	nor	do	they	lay	down	specific	rules	for	
settlements between the producer, DSOs and such entities (similarly as it is the case, for example, when 
electricity produced in RES installations is fed into the power grid under the provisions of the RES Act).

It	should	therefore	be	assumed	that	the	obligation	referred	to	in	Article	118	of	the	RES	Act	–	in	the	absence	
of	specific	legal	regulations	referred	to	above	–	should	be	fulfilled	only	in	the	event	that	a	DSO	concludes	
a contract with a biogas or agricultural biogas producer or an energy company trading in gaseous fuels 
for the provision of gaseous fuel distribution services, which would constitute a legally required contrac-
tual basis for the introduction of these gaseous fuels into the distribution network, in accordance with the 
general principles laid down in EP legislation.

229 In European countries, biogas plant owners receive a bonus for every kilowatt hour of energy produced from animal excrements as a quasi 
bonus for methane capture.

230	 Blue	obligation	–	can	only	be	implemented	by	certificates	of	origin	for	biogas,	including	through	redemption	of	agricultural	biogas	certificates	of	
origin	/brown	certificates/.
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Additionally, it should be pointed out that, pursuant to Article 7(1) of the Energy Law, an energy enterprise 
engaged in the transmission or distribution of gaseous fuels or energy is obliged to conclude a grid con-
nection agreement with entities applying for connection to the grid, on the basis of equal treatment and 
to	connect,	in	the	first	instance,	the	installation	of	a	renewable	energy	source,	if	there	are	technical	and	
economic conditions for connecting to the grid and supplying these fuels or energy, and the applicant for 
the	agreement	meets	the	conditions	for	connection	to	the	grid	and	off-take.	Pursuant	to	§	5	of	the	Sys-
tem Ordinance, an entity is connected to the grid on the basis of a grid connection agreement referred to 
in Article 7.1 of the Energy Law, after the conditions for connection to the grid have been met. The provi-
sions	of	Chapter	8	of	the	System	Regulation	define	the	quality	parameters	of	gaseous	fuels	transmitted	
through gas transmission and distribution networks, while detailed technical requirements for connec-
ting networks, installations and equipment to gas networks are set out in the Appendix to the SR, which 
in	point	3	specifies	the	technical	requirements	for	connecting	facilities	and	installations	of	entities	produ-
cing gaseous fuels included in connection group C to the gas transmission or distribution network (accor-
ding	to	the	legal	definition	contained	in	the	EP	regulations,	agricultural	biogas	is	a	gaseous	fuel).	The	afo-
rementioned provisions refer to individual types of gaseous fuels (E, LS or LW) and installations, which 
justifies	the	assumption	that	it	was	the	legislator’s	intention	to	take	into	account	the	specificity	of	indivi-
dual types of gaseous fuels and installations connected to the gas network in its implementing provisions. 
Unfortunately,	the	SR	provisions	referred	to	do	not	contain	standards	defining	quality	parameters	or	tech-
nical requirements for biogas plants producing agricultural biogas intended to be fed into gas networks.

Additionally, it can also be pointed out that there is no ordinance of the Minister of Climate, issued on the 
basis	of	the	currently	binding	Article	62	of	the	RES	Act,	which	is	to	determine,	among	other	things,	the	
method of converting the amount of agricultural biogas produced into the equivalent amount of electri-
city produced in RES installations, which equivalent amount of electricity should be indicated in the con-
tent	of	the	certificate	of	origin	of	agricultural	biogas	for	the	purpose	of	obtaining	and	submitting	the	cer-
tificate	of	origin	of	agricultural	biogas	for	redemption	to	the	President	of	the	ERO.

The	legal	loopholes	indicated	above	create	significant	barriers	to	the	development	of	biogas	plants	that	
are geared towards introducing biomethane into the gas network and are a likely reason why such plants 
have	not	yet	been	connected	to	the	gas	network.	As	a	result,	brown	certificates	are	not	issued	either	
and	there	is	no	market	for	these	certificates.	According	to	the	information	published	by	the	Polish	Power	
Exchange,	due	to	the	absence	of	any	session	transactions	concerning	the	brown	certificates,	no	monthly	
and	annual	average	prices	of	proprietary	rights	under	those	certificates	have	been	published	since	July	
2016.	As	a	result,	current	prices	of	brown	certificates	are	also	not	published231.

In order to improve the regulatory situation in Poland with regard to the implementation of the support 
system	for	biogas	and	biomethane	production	in	2020,	a	draft	amendment	to	the	RES	Act	is	planned,	
which will fully adapt Polish regulations to the RED II Directive. Although the current provisions of the RES 
Act provide for high support for cogeneration biogas plants, public support is required for the produc-
tion	and	injection	of	biomethane	into	the	gas	network,	especially	for	transport	and	heating	applications.

231 Periodic prices (Article 47 of the RES Act): https://tge.pl/dane-statystyczne.
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It	also	seems	justified	to	centralise	the	currently	distributed	decision-making	competences	in	the	field	of	
RES at the level of government administration in one ministry232.

The	above	information	indicates,	on	the	one	hand,	a	gap	between	the	system	of	regulatory	and	financial	
support, and hence, the level of development of the biomethane production sector between Poland and 
good European practices (e.g. German), but on the other hand, it points to the huge development poten-
tial of the Polish energy sector in terms of this fuel.

232	 M.	Skłodowska,	A biomethane plant in every municipality? Big business is waiting for the change of regulations,	www.forsal.pl,	15.08.2020.
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3.5. Decarbonisation and transformation of the gas industry

In	2015	in	Paris,	the	governments	of	the	countries	participating	in	COP21	committed	themselves	to	a	sharp	
reduction in CO2	emissions	and	the	introduction	of	a	zero-emission	economy	in	2050.	The	European	Union	
has presented four main roads leading to a low-carbon, sustainable, competitive and secure energy system 
in	2050,	and	in	its	report	of	November	2019	the	European	Commission	(EC)	indicated	seven	main	direc-
tions of actions aimed at limiting CO2	emissions	and	achieving	climate	neutrality	in	2050233.

The gas and oil industries will be under strong public pressure over the next three decades, as well as 
pressure from EU regulations on the reduction and elimination of carbon dioxide emissions, as is appa-
rent	from	the	content	of	the	Paris	Agreement	at	COP21.	Critics	of	the	legitimacy	of	the	use	of	fossil	fuels	
in the energy sector, the economy, transport and other sectors of the economy as sources of negative cli-
mate change, for example, do not see the technological necessity of using natural gas in the process of 
controlling energy systems that ensure the stability of systems operation234.

In	view	of	the	current	situation,	in	accordance	with	the	‘ENSTOG	2050	Roadmap	for	Gas	Grids’	elaborated	
by the European Network of Transmission System Operators for Gas (ENSTOG), the development of hybrid 
systems	may	prove	particularly	beneficial.	ENSTOG	also	points	to	the	need	to	create	a	regulatory	frame-
work enabling the development of the so-called hybrid energy systems, based on the intersectoral coope-
ration of gas systems with electricity systems, including, for example, allowing TSOs to own and provide 
(on	a	TPA	basis)	services	in	the	“power-to-gas”	(P2G)	installation,	used	to	convert	electricity	into	hydrogen,	
or	use	the	capacity	of	underground	gas	storage	facilities	as	energy	storage,	injected	e.g.	with	hydrogen	
from	P2G	installations,	which	can	meet	the	needs	of	both	gas	and	electricity	systems235.

However,	it	should	be	noted	that	“(...)	in	the	current	legal	status	(provisions	of	the	Third	Energy	Package	
and the Energy Law), the possibilities for gas system operators (TSO, DSO or SSO) to engage in activities 
not	strictly	related	to	the	performance	of	their	statutory	tasks	are	significantly	limited,	as	confirmed	by	the	
still	valid	position	of	the	President	of	the	ERO	of	9	May	2008	on	the	appointment	and	operation	of	electri-
city and gas distribution system operators, in the light of which, in principle, any activity of the operator 
that is not related to the performance of its statutory tasks is unacceptable. Therefore, it should be assu-
med that a possible involvement of e.g. a TSO in activities related to the provision of energy conversion 

233 G. Mete, Transitions and the Future of Gas in the EU. Subsidise or Decarbonise, International Energy Charter,	Brussels,	Palgrave	MacMillan,	2020:	Nagy	S.,	
Decarbonisation	of	the	economy	and	its	possible	impact	on	the	development	of	the	gas	sector	up	to	2050,	Oil	and	Gas	News	No.	3	(257)	2020,	p.	4	.

234	 S.	Nagy.,	Decarbonisation	of	the	economy	and	its	possible	impact	on	the	development	of	the	gas	sector	by	2050,	Oil	and	Gas	News	No	3	(257)	2020,	p.	4.
235	 T.	Brzeziński,	A.	Wawrzynowicz,	European Green Deal – directions of transformation of the energy sector,	“Gas	Review”	No.	2	(65)	2020.
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services	in	the	P2G	installation	would,	under	the	current	legal	status,	involve	the	risk	of	being	accused	of	
undertaking activities exceeding the statutory scope of this operator’s tasks.

In this context, it is to be expected that the new regulations for the gas industry, which will be adopted at 
the EU level, will relax the current restrictions on the scope of activities undertaken by gas infrastructure 
operators to allow them to engage in activities related to new low-carbon technologies and, inter alia, in 
activities of an intersectoral nature (hybrid energy systems236).

In addition, according to recent ENSTOG studies, it is estimated that “(...) the gas sector, together with rela-
ted	sectors,	could	create	up	to	5.4	million	jobs	related	to	the	production	and	use	of	renewable	and	decar-
bonised	gases	by	2050”237.

The analysis of EU sectors of the economy presented in Table 7 excludes the complete elimination of natu-
ral	gas	and	fossil	fuels	in	the	third	and	fourth	areas,	assuming	existing	technologies.	Although	22	hydro-
gen	technologies	are	expected	to	be	commercialised	by	2030,	the	implementation	of	these	technologies	
is questionable in terms of the scale of implementation and the costs associated with them, both in OECD 
and other countries238.

236 Ibidem.
237 Ibidem.
238 T. Patzek, Green New Deal: A Transition to What ?, Seminar Drilling and Mining Section of the Mining Committee of the Polish Academy of 

Sciences,	AGH	Krakow	5/27/2019	(not	published)	in:	Nagy	S.,	Decarbonisation	of	the	economy	and	its	possible	impact	on	the	development	of	
the	gas	sector	by	2050,	Oil	and	Gas	News	No.	3	(257)	2020,	p.	4.

Source: S. Nagy, Gas industry in the context of achieving “climate neutrality” in 2050,	Gas	Review	1	(65)	2020,	p.	26.f

tab. 10 ECOnOMIC sECtOrs COnCErnED BrOKEn DOWn By tHE POtEntIal 
tO ElIMInatE/rEDuCE CO2 EMIssIOns

aRea 1 aRea 2 aRea 3 aRea 4

Sectors of the economy 
having technologies, which 
may be generated from 
renewable energy at low 
costs (29%)

Sectors of the economy 
having technologies, which 
may be generated from 
renewable energy but ex-
pensive in use (31%)

Sectors of the economy not 
having any technology at 
present, which would apply 
renewable energy (19%)

Sectors of the economy, 
which will never be able to 
apply renewable energy 
(21%)

ENERGy SECTOR

Sea transport Air transport Fermentation of wastewater 
and waste

Rail freight transport Cement industry Agriculture

Passenger car transport Steel industry Landfill	sites

Truck transport (carriage of 
goods) Petrochemical industry Wastewater treatment 

systems

Heating	and	air-conditioning Chemical industry Deforested areas
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Natural	gas,	as	the	cleanest	fossil	fuel,	can	provide	significant	support	for	further	reduction	of	CO2 emis-
sions,	as	well	as	emissions	of	SOx,	NOx,	mercury	vapour,	PM10	and	PM2.5.	It	is	not	possible	to	eliminate	
CO2	emissions	completely	when	using	gas	in	the	economy,	but	to	reduce	them	significantly.	Natural	gas	
still	has	great	potential	for	improving	energy	efficiency:	in	NGCC	systems	or	in	classic	systems	using	gas	
turbines, as well as high cogeneration potential, which allows the use of natural gas, using smart systems 
integrating condensing boilers and solar systems (photovoltaic) and gas heat pumps. The production of 
hydrogen	(from	electrolysis)	or	biomethane	(e.g.	in	landfill	systems)	and	its	addition	as	a	component	of	
natural gas will also reduce CO2 emissions from the gaseous fuel burnt. Similarly, the production of bio-
methane,	mainly	for	the	propulsion	of	combustion	engines	in	the	biomass	gasification	process,	can	sup-
port the decarbonisation of transport. Another value of natural gas is the possibility of using gas stora-
gefacilities to store energy to stabilise the operation of the energy system239. Therefore, treating natural 
gas	as	a	transitional	fuel	in	many	world	and	European	development	programmes	is	not	entirely	justified,	
because, as current technological applications indicate, natural gas will be used as a complementary source 
of	energy	for	a	long	time	in	relation	to	the	use	of	RES	for	electricity	production	in	different	countries240.
 
In the light of a number of studies by the International Energy Agency241, as well as the U.S. EIA242, Atlan-
tic Council243, Oxford Institute for Energy Studies244,245,246,	the	EU	Clean	Planet	Report	of	November	2018247 
and	the	European	Commission’s	report	of	November	2019248 gas will be an interim fuel for at least seve-
ral	decades	–	well	beyond	the	breaking	point	of	2050.	At	the	same	time,	however,	the	official	EU	studies	
promote solutions (based on blue hydrogen and biomethane) that are still in the initial phase of develop-
ment 249,250,251. It can be assumed, however, that these solutions will be promoted through pro-environ-
mental regulatory actions252,253	which	in	the	long	run	will	affect	the	shape	of	the	energy	mix	in	the	EU	and	
the directions of the gas sector transformation254.

Action 1: Maximising energy efficiency benefits, including carbon-free buildings

The report assumes, among other things, that the heating of buildings is to be based primarily on renewa-
ble energy sources, but that natural gas (network gas and LNG), gas with the addition of hydrogen or bio-
methane	produced	from	renewable	sources	of	electricity	and	biogas	will	have	to	make	a	significant	contri-
bution	to	these	activities.	It	is	also	envisaged	to	introduce	a	new	class	of	fuel	cells	for	heating,	using	‘rene-
wable’ methane and new micro-cogeneration systems.

239 S. Nagy., Przemysł ...,	op.	cit.,	p.	26.
240 S. Nagy, Decarbonisation ..., op. cit., p. 5.
241	 IEA	World	Energy	Outlook	2019,	https://www.iea.org/reports/world-energy-outlook-2019
242	 EIA	Internatibonal	Energy	Outlook	2019,	https://www.eia.gov/outlooks/ieo/
243	 Johnston,	R.	J.,	R.	Blakemore,	R.	Bell,	The	Role	of	Oil	&	Gas	Companies	in	the	Energy	Transition,	Atlantic	Council	2019
244 An Integrated Energy Systems Approach to Decarbonization Policy: Is it the way forward? OIES Electricity; Oxford Institute for Energy Studies, 

2019.
245	 J.	Blazquez,	R.	Fuentes-Bracamontes,	B.	Manzano:	A road map to navigate the energy transition,	The	Oxford	Institute	for	Energy	Studies,	October	2019
246	 Le	Fevre	Ch.,	A	review	of	prospects	for	natural	gas	as	a	fuel	in	road	transport,	The	Oxford	Institute	for	Energy	Studies,	April	2019
247	 EC	Communication	to	the	European	Parliament	‘A	clean	planet	for	all’	of	21.11.2018,	Brussels.
248	 The	European	Green	Deal,	Communication	from	the	Commission	to	the	European	Parliament,	Brussels,	11.12.2019	COM(2019)	640	final.
249	 G.	Mete,	Transitions	and	the	Future	of	Gas	in	the	EU.	Subsidise	or	Decarbonise,	International	Energy	Charter,	Brussels,	Palgrave	MacMillan,	2020
250	 The	European	Green	Deal,	Communication	from	the	Commission	to	the	European	Parliament...,	Brussels,	11.12.2019	COM(2019)	640	final
251	 L.	van	Nuffel,	et	al.,	Impact	of	the	use	of	the	biomethane	and	hydrogen	potential	on	trans-European	infrastructure	Report	Trinomics	for	EU,	

September	2019.
252 Ibidem.
253 All references presented in this fragment of the work come from the study by Nagy S., Decarbonisation of the economy and its possible impact 

on	the	development	of	the	gas	sector	by	2050,	Oil	and	Gas	News	No.	3	(257)	2020,	p.	5.
254 S. Nagy, Industry ...,	op.	cit.,	pp.	28-29;	S.	Nagy,	Decarbonisation ..., op. cit., p. 11.
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Action 2: Maximise the use of RES and electricity for the complete decarbonisation of 
energy supplies in Europe

The	share	of	electricity	in	final	energy	demand	is	assumed	to	increase	to	53%.	It	is	assumed	that	over	80%	
of electricity will come from RES and 15% from nuclear energy. Excess electricity will be used in the Power-
to-X technology. The target implementation of carbon dioxide capture together with geological sequestra-
tion/utilisation (CCUS/CCS) is planned, which gives a “balance” possibility to obtain zero emission fuels. This 
action may concern, in particular, the natural gas sector, as it will require the construction of an appropriate 
national	transport	and	storage	strategy	for	2031-2050,	will	be	linked	to	a	hydrogen-friendly	gas	infrastruc-
ture modernisation programme and combined with investments in RES.

Action 3: Adopt clean, safe and networked mobility (carbon-free and safe transport)

Since	one	fifth	of	the	world’s	CO2 emissions are caused by the transport sector, gas can be an important 
element in reducing CO2	emissions,	inter	alia,	by	switching	to	LNG	and	CNG	for	road	transport.	Liquefied	
natural gas (LNG) with biomethane is also intended as an alternative to long-distance maritime transport.

Action 4: Competitive EU industry and the closed-loop economy as a key factor in reducing 
greenhouse gas emissions

The closed-loop economy refers to the concept of reuse of goods and materials in the production of e.g. 
glass, steel and plastics. The EU’s actions are aimed at reducing the amount of materials introduced thro-
ugh	recycling	in	order	to	improve	competitiveness	and	contribute	to	the	creation	of	new	jobs.	This	is	also	
intended to help reduce CO2 emissions.

Action 5: Development of adequate network infrastructure and interconnections

The development of appropriate transmission infrastructure and increased cross-border and regional 
cooperation	will	allow	to	benefit	from	the	modernisation	and	transformation	of	the	European	economy.	
Support will be given to the construction of trans-European transport and energy networks for the trans-
mission and distribution of energy and to the construction of smart electricity and energy distribution 
networks	in	hydrogen	or	hydrogen-methane	pipelines.	In	this	context,	the	gas	self-sufficiency	programme	
for the EU must be mentioned. This programme is based on the assumption of producing renewable 
gases. The EU’s potential for producing biomethane is limited, while the technical potential for producing 
hydrogen	and	synthetic	methane	based	on	renewable	electricity	is	sufficient.	On	the	basis	of	analyses	of	
the	gas	infrastructure	development	up	to	2050,	three	exploration	scenarios	have	been	developed,	each	
focusing	on	the	strong	final	consumption	of	one	of	the	three	energy	carriers	under	consideration:	elec-
tricity,	methane,	hydrogen.	In	all	scenarios,	the	overall	gas	supply	for	the	EU	by	2030	falls	by	20-30%	by	
2030,	due	to	better	energy	end-use	efficiency.	These	analyses	assume	a	drastic	reduction	in	natural	gas	
in	2050.	The	gas	infrastructure	in	2030	is	based	on	natural	gas	and	the	share	of	both	biomethane	and	
hydrogen	production	is	marginal.	The	so-called	German	decarbonisation	project	assumes	that	the	share	
of	RES	in	German	power	generation	is	to	be	gradually	increased	up	to	80%	in	2050.	Additional	energy	sto-
rage	capacity	(mainly	gas	storage)	will	be	required	to	compensate	for	energy	fluctuations	and	power	con-
trol.	In	turn,	the	French	economic	decarbonisation	project	assumes	the	production	of	43	bcm	of renewa-
ble	gas	in	2050.	Renewable	gas	is	to	come	from	biogas	treatment	plants,	which	are	to	be	injected	into	the	
gas	network.	A	‘biomass’	programme	is	also	to	be	developed	(based	on	gasification).	Hydrogen	from	the	
P2G	installations	is	to	be	converted	to	methane	and	injected	into	the	network.	The	cost	of	the	renewable	
gas	produced	is	at	least	four	times	higher	than	that	of	natural	gas	at	2019	prices.



119

Natural gas in energy transition in Poland report

Action 6: Drawing benefits from the bioeconomy and creating the necessary carbon dioxide sinks

This	action	does	not	directly	affect	the	gas	industry.

Action 7: Eliminate remaining CO2 emissions through CO2 capture and storage

This action concerns the capture, transport and storage of CO2	from other emissions (CCS) and possi-
bly the management (disposal) of CO2. Carbon capture and storage (CCS) is a method to decarbonise the 
energy	and	energy-intensive	sectors.	However,	CCS	implementation	is	still	necessary	(after	2030),	espe-
cially in energy-intensive sectors and for zero-carbon production of hydrogen from natural gas. In the con-
text	of	Polish	energy,	the	concept	of	CCS	implementation	in	Japan	after	2030	should	be	mentioned	due	
to	the	continued	use	of	coal-fired	power	plants.	This	technology	makes	it	possible	to	significantly	reduce	
CO2	emissions:	up	to	90%	of	its	current	emissions.	CCS	will	also	be	required	for	the	capture	and	storage	
of CO2	emitted from biomass power plants and industrial plants in order to obtain negative emissions.

An analysis carried out by the U.S. Energy Information Administration shows that natural gas as the least 
environmentally harmful fossil fuel in the “Stated Policies Scenario” assumes an increase in demand for 
gas of more than one third. In the Sustainable Development Scenario, demand for gas is growing mode-
rately	until	2030,	and	then	returns	to	its	current	level	in	2020.	The	projections	are	realistic,	at	least	in	rela-
tive terms (share in the energy mix). The reduction in emissions associated with the reduction in fossil 
fuels must be linked to a reduction in global energy consumption, which is questionable for Asian econo-
mies. The oil and gas industry is responsible for around 38% of total emissions (i.e. directly responsible for 
8%	of	emissions	and	indirectly,	in	case	of	fossil	fuel	combustion,	responsible	for	29%	of	emissions).	The-
refore,	reducing	these	emissions	will	have	a	significant	impact	on	global	CO2	emissions	worldwide.	Howe-
ver, the reduction of these emissions would have to be accompanied by a reduction in global energy con-
sumption resulting from the current crisis. In the long term, however, mainly due to the assumed develop-
ment	of	the	Asian	economies,	we	will	see	an	increase	in	gas	consumption,	at	least	until	the	mid-2030s255.

Conclusions

It is not possible, at this stage of technological development, to carry out the energy transition, in which 
humanity	will	use	only	renewable	sources.	Of	course,	it	is	possible	and	very	justifiable	to	increase	the	
share	of	renewable	energy	in	the	global	energy	mix,	but	provided	that	there	is	a	huge	financial	investment	
in energy modernisation and further technological progress, with a sharp reduction in energy demand, 
which	will	be	very	difficult	on	the	eve	of	the	global	economic	recession.	Intermediate	climate	targets	should	
therefore	be	formulated,	linked	to	the	process	of	‘greening’	natural	gas	for	years:	2025,	2030,	2035,	2040.

However,	the	process	of	‘greening’	natural	gas,	understood	as	the	introduction	of	natural	gas	with	an	admi-
xture	of	renewable	gases	(hydrogen	or	biomethane),	will	require	significant	support	from	the	European	
Commission	in	the	regulatory	aspect	and	huge	financial	outlays	by	the	governments	of	countries	imple-
menting this technology in the energy sector.

To sum up, it can be said that natural gas will not only serve as an interim fuel within the frame-
work of the EU’s energy policy, in accordance with the declarations of the European Commission, 
but may also apply for interim fuel status for a long time to come.

255 S. Nagy, Industry ...,	op.	cit.,	p.	26.
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4 ChaPter

scenarios for the energy 
transformation in Poland
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4.1. assumptions and inputs for the modelling process

4.1.1. Forecast of electricity demand in Poland

The	possible	trajectory	of	electricity	demand	in	Poland	until	2050	is	predicted	in	the	final	consumption	
convention (“through the socket”) increased by network losses in transmission and distribution256. The 
forecast includes the following components:

• business as usual (“BAU”), i.e. the possible development of demand according to the historical trend 
of	electro-absorption	of	the	economy	and	the	projected	rate	of	development	of	gross	domestic	pro-
duct (“GDP”),

• increase in demand, due to a higher number of electric cars in Poland (“electromobility development”),

• increased demand, due to so-called Sector Coupling, resulting in increased demand for electricity on 
the part of households (moving away from hard coal for heating purposes to the use of heat pumps) 
and certain industrial sectors.

An increase in demand due to the increase in the number of electric cars was estimated on the basis of cur-
rently observed trends in the number of electric cars in Poland and selected European countries, assuming 
an	average	annual	mileage	of	about	16.5	thousand	km	and	energy	consumption	of	about	19.8	kWh/100	
km257.	The	estimated	number	of	electric	cars	in	Poland	in	2050	is	about	3.8	million258.

For	the	next	three	years,	i.e.	2020-2022,	the	negative	impact	of	the	COVID-19	pandemic	on	economic	
growth259,	and	thus	on	the	projected	level	of	electricity	consumption	in	Poland,	was	taken	into	account.

The	electricity	consumption	trajectory	in	Poland	adopted	for	modelling	both	scenarios	(i.e.	Diversified	and	
Renewable) is shown in Figure 19 below.

256 The adopted forecast convention allows the production for the power plants’ own needs (a necessary element of the production process to 
meet	the	final	demand	and	to	cover	network	losses)	to	be	the	result	of	modelling,	determining	the	required	level	of	gross	generation	capacity.	
The	gross	demand	forecasting,	which	is	found	in	some	studies,	based	on	historical	data	in	gross	terms	(final	consumption,	network	losses,	own	
needs)	does	not	seem	to	be	an	appropriate	approach	–	production	for	own	needs	of	power	plants	(included	in	the	forecast	in	a	deterministic	
way)	is	then	in	a	way	an	input,	and	not	a	modelling	effect,	leading	to	an	overestimation	of	the	level	of	demand	and	distortion	of	the	modelling	
results of the level of generation capacity.

257	 The	average	annual	mileage	and	electricity	consumption	was	estimated	on	the	basis	of	K.	Krupa,	J.	Kamiński,	Analysis of the impact of electromobi-
lity development on electricity consumption in Poland,	“Energy	Market”,	6(133)/2017.

258 Authors’ forecast based on observed values and trends in the number of vehicles in Germany, UK and Poland.
259 Based on www.ipag.org.pl/pl-PL/text/prognozy/baza-prognoz-makroekonomicznych/pkb.



122

Natural gas in energy transition in Poland report

Source: Own study

FIG. 19. ElECtrICIty DEManD In POlanD aDOPtED FOr DIVErsIFIED 
anD rEnEWaBlE sCEnarIO MODEllIng (in years 2020-2050)
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4.1.2. Objectives for the reduction of CO2 emissions and the share of rEs 
in the Polish power sector

As	indicated	earlier,	both	the	Diversified	and	Renewable	scenarios	aim	at	reducing	CO2	emissions from the 
Polish	power	sector.	It	is	assumed	that	the	objectives	of	the	European	Union’s	energy	and	climate	policy	
in this respect are a key determinant (and at the same time a constraint) in the process of modelling both 
scenarios.

The	trajectories	of	limit	values	for	CO2	emissions	from	the	Polish	power	industry	until	2050	were	develo-
ped	on	the	basis	of	historical	data	on	the	subject:
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Source: Own study based on data from the European Environment Agency and the PSE

FIG. 20. HIstOrICal Data On CO2 EMIssIOns In tHE POWEr sECtOr in Poland
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• CO2	emission factors for electricity production in Poland,

• production of electricity in Poland from combustion sources,

• and the estimated values of CO2	emissions from the power industry in Poland.

The	historical	values	of	the	above	indicators	are	presented	in	Figure	20.

The key parameters of the construction of CO2	emissions	trajectory	from	the	power	industry	in	Poland	by	
2050	are	presented	below:

• for	2030	the	target	for	the	reduction	of	CO2	emissions	from	energy	is	increasing	to	about	50-55%	from	
the	current	43%	compared	to	2005	(for	both	modelled	scenarios),

• the	2050	target	for	the	Diversified	Scenario	is	about	85%	reduction	of	CO2 emissions compared to 
2005;	the	remaining	years	are	a	linear	interpolation	between	these	values,

• the	2050	target	for	the	Renewable	Scenario	is	about	95%	reduction	of	CO2 emissions compared to 
2005,	with	an	intermediate	value	of	about	90%	in	2040.	The	remaining	years	are	a	linear	interpolation	
between these values.

The CO2	emission	reduction	trajectories	developed	on	the	basis	of	the	above	assumptions	for	the	power	
industry	in	Poland	in	the	2050	horizon	are	presented	in	Figure	21.
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FIG. 21 21 MODEllED traJECtOrIEs OF CO2 EMIssIOn rEDuCtIOn 
 by the Polish PoWer sector in the 2050 horizon
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In addition to the above CO2	emissions	reduction	trajectory,	one	of	the	elements	(constraints)	of	model-
ling	reflecting	the	EU	climate	targets	is	the	target	of	at	least	35%	RES	in	gross	final	electricity	consump-
tion	in	2030260.

4.1.3. Existing and future production capacities in Poland

In connection with the forecasted demand for electricity and the targets for reduction of CO2	emissions 
from the power industry, the abandonment of existing generation capacities and the potential for buil-
ding new	capacities	(build	limits)	in	Poland	in	the	2050	horizon	directly	determines	the	future	shape	of	
Poland’s energy mix.

In order to estimate the volume of shutdowns of the existing capacities, the “Transmission Network Deve-
lopment Plan” has been analysed (hereinafter referred to as TNDP) and an analysis was carried out with 
regard to the age of generating units and the expected technical lifetime of hard coal and lignite based 
technologies.

260	 Based	on	the	most	current	NECP	and	the	PEP2040	project.
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FIG. 22 22 PrOJECtED POWEr InstallED In lIgnItE 
anD HarD COal FIrED sOurCEs In POlanD [gWE]
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In the case of DISE modelling coal-fired capacities, certain	capacities	(the	youngest,	with	the	highest	efficien-
cy) will physically exist at the end of the modelling period, although the probability of their commissioning (due  
to high production costs caused by CO2	prices	and	due	to	emission	constraints)		will	be	very	low,	as	confirmed	by	
the results of the mod-elled scenarios (see below).

For the purpose of estimating the potential for construction of new capacities, the TNDP was analysed in 
order to determine the potential for developing new generation infrastructure from the point of view of 
the possibility of connecting sources to the transmission network, availability of gaseous fuel in Poland (cf. 
in more detail section 4.1.4), as well as the potential for development of generation sources depending on 
the availability of wind or solar resources. It should be pointed out that in case of the potential for develo-
ping	new	generation	sources,	the	key	issue	–	in	addition	to	the	availability	of	primary	energy	–	is	the	ava-
ilability of connection capacity and appropriate network infrastructure to enable the evacuation and sup-
ply of capacity to consumers.

Assumptions regarding capacity withdrawal and potential amounts of new capacity to be installed in the 
Diversified	and	Renewable	scenario	modelling	process	are	presented	in	Figs.	22	and	Table	11.
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tab. 11 EstIMatED POtEntIal DEVElOPMEnt OF nEW gEnEratIOn CaPaCIty 
 In Poland (buIld lImIts), CumulatIve CaPaCIty [GWe]

Unit  
/ technology

diveRSified  
ScenaRio

RenewaBle  
ScenaRio comment

CCGT Sharpen Approx.	1.0	GWe	by	
2025

Approx.	1.0	GWe	by	
2025 Own analysis

Nuclear power Approx.	2.5	GWe	by	
2050

Approximately	4.0	
GWe	by	2050 Own analysis

Biomass  
/ biogas

Approx.	2.5	GWe	by	
2050

Approximately	2.5	
GWe	by	2050 Own analysis

CCGT (inclu-
ding OCGT)

Approx. 9.6 GWe by 
2050

Approximately 9.6 
GWe	by	2050 See Section 4.1.4

CCGT_CCU Approx.	0.8	GWe	by	
2050

Approx.	0.8	GWe	by	
2050 Own analysis 

Offshore

Approx.	6.0	GWe	by	
2030
Approx.	19.0	GWe	by	
2050

Approx.	6.0	GWe	by	
2030

Approx.	23.5	GWe	by	
2050

Own analysis on the basis of the 
draft Act on Promotion of Electri-
city	Generation	in	Offshore	Wind	
Farms, PRSP, the current list of 
PWEA connection conditions and 
estimates of the Polish Wind Ener-
gy Association („PWEA”)

Onshore

Approx.	7.2	GWe	by	
2025 

Approx. 17.7 GWe by 
2050

Approx.	7.2	GWe	by	
2025

Approx.	22.5	GWe	by	
2050

Own analysis based on the PRSP 
and PWEA estimates assuming the 
liberalisation	of	the	so-called	10h	
rule

Pv

Approx.	7.0	GWe	by	
2025

Approx. 35.7 GWe by 
2050

Approx.	7.0	GWe	by	
2025

Approx.	45.0	GWe	by	
2050

Renewable Energy Institute fore-
casts
Self analysis on the basis of
•	 acts and trends for the Ger-

man market
•	 current trends in Poland
•	 installation potential of Pv pa-

nels 
•	 on roofs of houses and buil-

dings

Hydrogen Approx.	2.0	GWe	by	
2050

Approx.	2.5	GWe	by	
2050

Own analysis based on „Opportu-
nities for hydrogen and CCS in the 
UK power mix” assuming gradu-
al conversion of CCGT (natural gas 
burning) power into hydrogen bur-
ning or co-burning capacity
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Source: Own study based on PSE PRSP

FIG. 23 EstIMatED aVaIlaBIlIty OF gasEOus FuEl 
For the PoWer Industry In Poland [bCm]

Note:	for	2019,	estimates
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4.1.4. availability of gaseous fuel and a potential number of gas units in Poland

The	key	determinant	of	the	development	of	the	gas-fired	power	industry	in	Poland	is	the	availability	of	fuel	
for generation sources, as well as the possibility of connecting these sources to the transmission network 
within the National Power System (“NPS”).

The	volumes	of	high-methane	gas	available	for	use	by	the	Polish	power	industry	in	the	period	2020-2050	
have been estimated on the basis of the following:

• historical	and	projected	gas	consumption	in	Poland	(excluding	electricity)

• projected	gas	connections	capacity	between	Poland	and	neighbouring	countries

• estimated degree of gaseous fuel contracted capacity.

The	projected	availability	of	technical	capacities	in	combination	with	the	degree	of	contracting	allowed	to	
estimate the physical availability of high-methane gas in Poland. After deducting the forecasted demand 
(outside the power industry), the amount of gaseous fuel available for the power industry in Poland was 
calculated.

Based on historical data on natural gas consumption in economic sectors in Poland (including households), 
consumption	in	the	2050	perspective	(except	for	electricity)	was	estimated	at	about	26.6	bcm.	Based	on	an	
analysis of the availability of the current and planned capacity of the gas system (assuming no use of capa-
city	from	the	eastern	direction	after	2022261), the capacity of gas transmission pipelines (system entran-
ces) was estimated at approx. 48.3 bcm in	2050.	To	estimate	the	availability	of	fuel,	85%	of	the	technical	

261 The planned expiry of the yamal contract;
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Source: PSE Network Development Plan

FIG. 24 POtEntIal lOCatIOns OF nEW 500-700 MWE Class natural 
gas-FIrED gEnEratIOn unIts By 2040

Potential	locations	in	a	period	2030-2049

Locations	for	2030	overlapping	with	potential	locations	
in the area of GAz - System S.A.’s analyses

Locations	for	2040	overlapping	with	potential	locations	
in the area of GAz - System S.A.’s analyses

For the purposes of modelling, only the locations 
in	the	area	of	joint	PSE	analyses	

until 2030 and 2040 were adopted.

capacity	was	assumed	to	be	filled	with	fuel,	which	for	2050	translates	into	approx.	41.1	bcm of available gas 
fuel in Poland. The above allowed to estimate the theoretical/technical availability of gaseous fuel for the 
power	industry	in	2050	at	approximately	14.4	bcm.	The	above	logic	is	illustrated	in	Figure	23.

The volumes of technical transmission capacities of high-methane gas pipelines adopted for the above 
estimate are presented in Table 5 and Table 6.

The possibility of connecting gas sources to the NPS was estimated on the basis of the “Development Plan 
for	Meeting	Current	and	Future	Electricity	Demand	for	years	2021-2030”.	(“Transmission	Network	Deve-
lopment Plan, TNDP”) published by Polskie Sieci Elektroenergetyczne (“PSE”), an electricity transmission 
system	operator	in	Poland.	The	potential	locations	of	new	500-700	MWe	class	natural	gas-fired	genera-
tion	units	in	the	period	until	2040,	as	indicated	in	the	TNDP,	are	presented	in	Figure	24.
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Source: Own study based on PSE PRSP

tab. 12 POtEntIal VOluME OF nEW CCgt (Or OCgt) gEnEratIOn 
CaPaCIty In Poland In the 2050 horIzon. 
(CumulatIve CaPaCIty) outsIde ostrołęka CCGt

year 2025 2030 2035 2040 2045 2050

Cumulative power 600 3	600 6	000 8	400 9	000 9	600

For	the	purpose	of	modelling	the	Diversified	and	Renewable	scenarios,	only	locations	coinciding	with	
potential locations in the area of analyses of the gas transmission pipeline operator Gaz-System S.A. were 
assumed.	As	indicated	in	the	TNDP,	these	analyses	are	conducted	jointly	for	the	purpose	of	coordinating	
and	optimising	development	of	transmission	systems	–	electricity	and	gas.	It	was	assumed	that	a	CCGT	(or	
OCGT)	power	plant	with	a	capacity	of	600	MWe	will	be	built	in	each	of	these	locations.	The	gas-fired	power	
generation	capacities	in	Poland,	estimated	in	this	way,	are	presented	in	Table	12.

4.1.5. Manufacturing technologies (“candidates”) and their basic parameters

The	modelling	of	electricity	demand	coverage	under	the	Diversified	and	Renewable	scenarios	is	based	on	
the following generation technologies (being the “candidates” to be selected by the model in the optimi-
sation process):

• nuclear sources (“Nuclear Power”),

• biomass / biogas sources (“Biomass”, “Biogas”),

• Combined-cycle gas turbines (“CCGT”) or open-cycle gas turbines (“OCGT”),

• CCGT sources with the carbon capture and utilisation technology (“CCGT_CCU”),

• Offshore	wind	sources,

• onshore wind sources (“Onshore”),

• photovoltaic (“Pv”) sources understood as small scale roof photovoltaics and large scale photovoltaic 
farms,

• sources	using	hydrogen	(“Hydrogen”),	including	particularly	CCGT/OCGT	sources	adapted	for	combu-
stion	of	a	mixture	of	high-methane	gas	and	hydrogen	(in	a	proportion	of	at	least	80%	hydrogen	and	
at	most	20%	high-methane	gas).
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Source: Own study

tab. 13 BasIC tECHnICal anD ECOnOMIC ParaMEtErs 
For GeneratIon teChnoloGIes

Technology
medium-
annual  

efficiency

maximum  
annual average 

power factor
Life time 

[years]

Non-fuel  
variable  

costs 
("VOM"), 

pln/mwh

Non-fuel  
fixed co-

sts ("FOM"), 
thousand 
pln/mw

Unit capital 
expenditu-
re in 2020

Unit capital 
expenditure 

in 2050

Nuclear power 36% 90% 50 3,4 264 20,6 19,9

Biomass (biogas) 36% 65% 20 18,0	(18,0) 140	(99) 9,7 (8,7) 8,8 (8,1)

CCGT 63% 85% 30 8,2 73 3,4 3,3

CCGT_CCU 53% 80% 25 17,2 163 6,9 6,7

Offshore [-] 40.9% 20 0 314 11,1 8,0

Onshore [-] 28.3% 25 0 125 5,2 4,2

OCGT 40% 25%	(70%)262 20 11,6 52 2,0 2,0

Pv [-] 14% 20 0 46 3,4 1,3

Hydrogen 53% 80% 25 12,3 110 5,2 4,9

In view of the decarbonisation intentions of the European Union’s energy and climate policy, as well as 
the	policy	of	an	increasing	number	of	financial	institutions	to	withdraw	from	financing	investments	in	coal	
sources,	lignite	or	hard	coal	fired	sources,	including	those	using	CCU	technology,	are	not	included	in	the	
modelling.262

The basic technical and economic parameters for the above technologies are presented in Table 13. These 
parameters	were	adopted	for	both	the	Diversified	and	Renewable	scenarios.

The	trajectories	of	unit	capital	expenditures	related	to	the	construction	of	1	MWe	of	power	in	a	given	tech-
nology263	are	presented	in	Figure	25.

262	 While	OCGTs	are	usually	used	as	peak	or	sub-peak	units	(due	to	lower	efficiencies	and	thus	higher	unit	variable	production	costs	than	CCGTs),	
their technical capabilities theoretically allow for high utilisation rates.

263	 Compared	to	PEP2040	data	to	the	extent	that	comparability	of	data	could	be	achieved.
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FIG. 25 traJECtOrIEs OF unIt InVEstMEnt Outlays 
[mIllIon Pln/mWe]
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FIG. 26 traJECtOrIEs OF unIt tOtal COsts OF ElECtrICIty gEnEratIOn 
In the analysed teChnoloGIes (lCoe), Pln/mWh
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Based on the above parameters, the total levelised cost of electricity (LCOE) generation in the above tech-
nologies was estimated, illustrating the relative competitiveness of individual generation technologies. 
Estimated	LCOE	in	particular	years	is	presented	in	Fig.	26.	While	for	most	technologies,	the	trajectory	of	
unit investment outlays has a decisive impact on the level of LCOE, in case of CCGT (with basically unchan-
ged	level	of	unit	investment	between	2020	and	2050),	the	key	determinant	of	LCOE	is	the	variable	cost,	
which	is	a	derivative	of	the	fuel	price,	efficiency,	emission	efficiency	and	price	of	CO2	emission allowances.

4.1.6. Power storage technologies

The	development	of	Poland’s	power	system	–	characterised	by	increasing	production	volumes	from	weather-
dependent	RES	sources	–	will,	in	the	long	run,	require	the	use	of	electricity	storage	technologies	(lithiu-
m-ion batteries, hydrogen, compressed air, other) enabling balancing the system by taking up redundant 
production	in	periods	of	low	demand	and	returning	it	in	peak	periods.	At	present,	there	are	approx.	10	
MW	of	battery	storage	facilities	with	a	capacity	of	about	40	MWh.

Table 14 presents data observed in the world on capital expenditure on battery storage facilities with 
a	discharge	time	of	2	and	4	hours.
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tab. 14 EstIMatED InVEstMEnt Outlays In BattEry stOragE FaCIlItIEs 
WIth a dIsCharGe tIme oF 2 and 4 hours

Technology Unit capital expenditure in 2020, 
mPLN/MW

Unit capital expenditure in 2050, 
mPLN/MW

Batteries	-	2h	capacity	 2,1 0,9

Batteries - 4h capacity 3,3 1,4

In	the	2050	horizon,	hydrogen	may	become	an	important	player	on	the	electricity	storage	market	(due	to	
support from the EU’s energy and climate policy, among other things, as well as because of its compre-
hensive use264 and widespread occurrence).

4.1.7. Fuel prices and CO2 emission allowances

Hard coal

The key reasons shaping trends in the production and consumption of thermal coal (TC) in Poland are the 
following, among others:

• The energy and climate policy of the European Union (EU), which has for many years consistently sought 
to reduce the role of fossil fuels (especially coal) in the energy sector, moving towards zero-carbon and 
low-carbon solutions. The most recent EU intentions presented in the so-called European Green Deal 
allow	us	to	assume	that	the	pace	of	decarbonisation	in	the	2050	horizon	will	accelerate	even	further.

• Cost-price relationships of TC sourced in Poland to the costs of acquiring TC in the countries being its 
leading producers and exporters, as well as prices on the global market.

Globally,	the	key	factor	influencing	TC	demand	will	be	the	consumption	of	this	raw	material	in	China	and	
India, the two largest consumers of this raw material in the world. The data for the last few years enable us 
to conclude that the current upward trend in China’s TC demand is slowing down or even reversing, which 
can be combined, among others, with the intensive development of renewable energy sources and Chi-
na’s policy of improving environmental protection. At the same time, it should be pointed out that the fall 
in Chinese demand in the coming years will not be compensated for by India. Together, this makes it possi-
ble to conclude that there is an expected slowdown, or even a gradual fall, in TC demand on a global scale.

Polish production and consumption of thermal coal (TC) does not exceed 65 million tonnes per year, exports 
do	not	exceed	10	million	tonnes265	and	imports	are	between	10	and	15	million	tonnes266	(see	Figure	27	
below).	This	means	that	Poland	is	a	marginal	player	on	the	scale	of	the	global	TC	market,	where	the	2017	
production	and	exports	amounted	to	5036	million	tonnes	and	933	million	tonnes,	respectively	(data	from	

264 As a raw material in industrial processes, as a direct fuel in combustion processes in gas turbines and as a substrate in fuel cells.
265	 With	a	clear	downward	trend	to	around	2.0	million	tonnes	in	2018.
266	 Attention	should	be	drawn	to	the	noticeable	increase	in	imports	in	the	recent	years	up	to	the	level	of	around	15	million	tonnes	in	2018.
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Source:	 Jagiellonian	Institute	Fuels and engines of economic growth.

FIG. 27 lOng-tErM  trEnDs In PrODuCtIOn, COnsuMPtIOn, 
ExPOrt anD IMPOrt In POlanD [mln mG]
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the U.S. Energy Information Administration, EIA). Based on the above data, Poland’s share in the global 
hard coal market is less than 1.5 percent.

The above dependencies on Poland’s position on the global TC market position our country as a recipient 
of prices set by the leading manufacturers-exporters of this raw material (Indonesia, Australia, Russia, 
Colombia, South Africa, USA). Nevertheless, it can be expected that in the short term (approx. 5-6 years) 
significant	factors	influencing	the	demand,	supply	and	price	of	TC	in	Poland	will	be:

• successive attempts to restructure the national hard coal mining industry,

• mining	under	increasingly	difficult	physical	conditions,

• the situation in the power industry in the area of shaping the future structure of electricity generation.

In	addition,	it	is	important	to	bear	in	mind	the	increasing	costs	of	extraction,	which	are	reflected	in	the	
rising prices of the domestic TC extracted. The costs of raw material extraction in Poland remain above 
its price on the domestic market and at much higher levels than the costs of extraction in countries with 
significantly	higher	production	and	export	volumes	than	Poland	(as	shown	in	Figure	28	below).

Bearing	in	mind	previous	attempts	at	restructuring	and	the	unfavourable	effects	of	past	actions,	a	further	
increase in extraction costs can be expected, which is in opposition to trends observed in the world and, 
in	a	way,	results	from	the	specific	nature	of	the	Polish	market.	In	addition,	the	cost	of	extraction	may	also	
increase	due	to	extraction	being	carried	out	at	ever	lower	levels	(below	1	000	metres).

The	above,	combined	with	the	expected	maintenance	of	demand	for	TC	in	the	power	sector	in	the	2025-
2026	horizon,	will	create	several	years	of	pressure	to	further	increase	TC	prices	on	the	Polish	market.
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Source:	 Jagiellonian	Institute	Fuels and engines of economic growth.

FIG. 28 lonG-term  trends In mInInG Costs and PrICEs OF MVa In DOMEstIC MInEs 
ComPared to the Costs oF CountrIes WhICh are the leadInG manuFaCturers 
and exPorters oF thIs raW materIal
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One of the most important factors supporting the maintenance of TC demand in Poland over the next 5-6 
years	is	the	situation	in	the	power	industry.	Forecasts	presented	in	the	latest	(September	2020)	PEP2040	
project	indicate	an	approximate	56%	share	of	TC	in	electricity	generation	by	2030.

Despite	the	aforementioned	price	pressure	over	the	next	five	years,	in	the	long-term	horizon,	a	drop	in	
the TC price in Poland should be expected due to, among other things, a drop in its consumption in the 
power sector caused by the requirements of the EU energy and climate policy.

With	the	above	in	mind,	and	assuming	an	additional	assumption	that	between	0.38	and	0.56	tonnes	of	TC	
are used to generate 1 MWh of electricity267, the total estimated decrease in TC demand in the power indu-
stry	in	the	period	2030-2040	can	be	estimated	at	approx.	6.6	to	9.7	million	tonnes,	assuming	a	decrease	
in	electricity	generation	from	63.1	TWh	in	2030	down	to	45.7	TWh	in	2040.	However,	this	decrease	may	be	
greater, due to possible further tightening of the EU’s energy and climate policy, as well as the relationship 
between the prices of TC, high-methane natural gas and CO2	emission allowances, together translating into 

267	 Spread	calculations	for	gross	production	value	between	36%	and	45%	and	TC	calorific	value	between	18	and	21	MJ/t
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Source: Own study

FIG. 29 PrOJECtED PrICEs OF HarD COal In POlanD [Pln/GJ]
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higher cost competitiveness of electricity generation from high-methane natural gas compared to TC. This 
may result in an even deeper decrease in demand for TC.

In	the	context	of	the	electricity	generation	structure	forecasted	above,	the	PEP2040	predicts	permanent	
shutdowns	of	power	generation	capacity	based	on	TC	and	L,	indicating	significant	shutdowns	only	after	
2030,	and	the	results	of	auctions	conducted	in	recent	years	under	the	so-called	power	market,	which	indi-
cate	that	the	operation	of	TC-fired	units	will	be	maintained	in	the	coming	years268.

Forecasted	TC	prices	adopted	in	the	modelling	process	are	presented	in	Figure	29.

268	 The	Jagiellonian	Institute,	Fuels	and	growth	engines.	Impact	of	raw	material	prices	and	energy	production	on	Poland,	2020.
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lignite

Lignite, alongside hard coal, is an important component of many countries’ fuel mixes. Poland is among 
the world leaders in the production and consumption of this fuel.

Germany is the world leader in lignite mining and consumption. China is in the second place. Poland is 
responsible for about 6% (Euracoal) of the total lignite production volume.

Lignite	has	a	dense	structure	and	high	water	content,	which	makes	it	unprofitable	to	transport	this	fuel	
over	long	distances.	Lignite	fired	power	plants	are	located	near	the	mines,	which	is	well	visible	taking	the	
example	of	Polish	complexes	(Bełchatów	Power	Plant	together	with	Bełchatów	mine).	As	a	result,	there	
is no worldwide trade in lignite, as there is in the case of other fuels. Thus, the price of lignite, in practice, 
depends only on the costs of mining and maintenance of the mines. As mentioned earlier, because of the 
physical properties of lignite, there is no world market for lignite. For this reason, domestic production is 
strongly correlated with the consumption of this fuel. The average level of lignite consumption in Poland 
in	recent	years	is	about	60	million	Mg.

Electricity	production	in	Poland	is	based	on	lignite	in	about	26%.	The	EU’s	energy	and	climate	policy	assumes	the	
reduction of CO2	emissions in the long term. Lignite, compared to other leading fossil fuels used in the power indu-
stry,	has	the	highest	unit	emission	of	electricity	produced.	This	is	mainly	due	to	the	much	lower	calorific	value	of	
this	fuel	(about	8	MJ/kg	[KOBiZE]).	The	cost	of	emissions	from	TC	and	L	fired	sources,	as	well	as	from	gas	sources	
(CCGT	and	OCGT),	where	lignite-fired	sources	bear	the	highest	emission	cost,	due	to	their	specific	emissions,	will	
lead	to	the	departure	from	lignite-fired	capacity	in	the	2030	and	2040	horizon.

The	PEP2040	project	does	not	provide	for	new	investments	in	lignite-fired	power	plants	(except	for	the	
investment	in	the	460	MW	unit	at	Turów	Power	Plant)269 .

Projected	lignite	prices	adopted	in	the	modelling	process	are	presented	in	Figure	30.

269	 The	Jagiellonian	Institute,	Fuels	and	growth	engines.	Impact	of	raw	material	prices	and	energy	production	on	Poland,	2020.

FIG. 30 PrOJECtED lIgnItE PrICEs In POlanD [Pln/GJ]
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natural gas

The	natural	gas	sector	has	been	developing	rapidly	in	recent	years.	For	almost	30	years,	domestic	demand	
for blue fuel has been growing year on year. Around 4 bcm of natural gas is extracted in Poland. Dome-
stic mines are located mainly in Podkarpacie region (high-methane gas) and in Wielkopolska region, where 
nitrogenous gas is extracted.

The	main	factor	influencing	an	increase	in	demand	for	natural	gas	in	Poland	is	the	growing	role	of	this	fuel	
in	the	heating	and	power	industry.	For	several	years	now,	gas	and	steam	units	have	been	operating	in	Wło-
cławek	and	Płock,	producing	electricity	and	heat	in	cogeneration.	There	are	units	under	construction	in	
Warsaw’s	Żerań	and	Stalowa	Wola	districts.	The	presence	of	blue	fuel	in	district	heating	is	also	increasing,	
where it is becoming one of the alternatives to coal. Government studies outlining the strategic directions 
of development of the Polish energy sector notice the advantages of gas, especially in the context of the 
EU’s low-carbon policy.

This may result in increased demand for both gas blocks (CCGT and OCGT) and the raw material itself, which 
is	less	carbon-intensive	than	TC,	and	is	an	affordable	technology	in	terms	of	investment	and	production	
costs, with falling gas prices and rising CO2 emission allowance prices. Low gas prices and the pressure of 
emission contract prices on the European emissions trading market result in a satisfactory marginal cost 
compared to other technologies. For these reasons, blue fuel can be a transition fuel between conventio-
nal and low-carbon power generation.

Low gas prices on world markets have a positive impact on the competitiveness of high-methane natu-
ral gas compared to other fuels. The reason for the fall in prices is, among other things, the shale revolu-
tion	in	the	USA.	In	addition,	there	has	been	diversification	in	natural	gas	transport	technology.	Liquefied	
natural gas (LNG) enabled countries whose geographical location did not allow them to sell natural gas 
via pipelines to enter new areas, thereby increasing competition on world markets, which in turn resulted 
in a noticeable reduction in gas prices on the European markets, where the blue fuel price has been high 
over the years, due to high demand and low production.

Poland	was	also	a	beneficiary	of	technological	progress.	Deliveries	from	Qatar	would	not	have	been	possi-
ble	without	Świnoujście	gas	port	opened	in	2016.	New	investments	in	infrastructure	are	also	planned,	inc-
luding the following:

• Expansion	of	the	Świnoujście	gas	port	to	7.5	bcm	of regasification	capacity	per	year;

• Anchorage	of	the	FSRU	(floating	terminal)	in	Gdańsk;

• BalticPipe gas pipeline: connection to Denmark, and consequently to the Norwegian Shelf with a capa-
city	of	10	bcm per year;

• The development of cross-border connections e.g. with Lithuania and Slovakia.

It is worth noting the strong links between the gas market operated by the Polish Power Exchange and 
German	Gaspol.	This	confirms	the	thesis	that	the	Polish	natural	gas	market	is	much	more	dependent	on	
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FIG. 31 FOrECast PrICEs OF natural gas In POlanD [Pln/mWh]

Source: Own study
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world	markets	than	in	case	of	hard	coal.	In	case	of	gas,	Poland	is	a	price	taker,	as	it	represents	only	0.5%	
of world consumption270.

The	projected	natural	gas	prices	adopted	in	the	modelling	process	are	presented	in	Figure	31.

270	 The	Jagiellonian	Institute,	Fuels	and	growth	engines.	Impact	of	raw	material	prices	and	energy	production	on	Poland,	2020.
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CO2 emission allowances

CO2	emission	allowances	are	the	main	price	factor	influencing	the	level	of	energy	prices	in	Poland.	For	this	
reason,	a	projection	of	the	price	path	to	2050	has	been	made,	the	results	of	which	have	been	taken	into	
account	in	modelling	mixes:	diversified	and	renewable.

Main determinants influencing the level of allowance prices until 2040

a) CO2 reduction target

The	current	target	is	2030.	By	then,	CO2 emissions in the EU Member States should be reduced by at least 
40%	compared	to	the	1990	levels.

The EU ETS depends primarily on the emission reduction target, CO2,	which determines the “settings” of 
the EU ETS, including primarily the amount of allowances on the market through, inter alia, a linear reduc-
tion factor (LRF), a percentage division into free and auctioning pools, a mechanism for the allocation of 
allowances, compensation mechanisms e.g. for the energy sector. The current version of the EU ETS Direc-
tive	determines	how	it	will	operate	in	the	fourth	trading	period,	i.e.	2021-2030.

Raising	the	target	for	2030,	probably	up	to	55%.	(from	40%),	will	entail	a	revision	of	the	EU	ETS	Directive	
in order to reduce the amount of allowances on the market.

From the current analyses, it is worth recalling the material published in March this year by KOBIzE, fore-
casting EUA prices:

• if	the	target	is	raised	to	50%	prices	will	increase	to	EUR/EUA	34	in	2025	and	EUR/EUA	52	in	2030,

• and	if	the	target	is	increased	to	55%.	prices	will	rise	to	EUR	/EUA	41in	2025	and	EUR/	EUA	76	in	2030271.

• Market Stability Reserve (MSR)

The	Market	Stability	Reserve	(MSR)	became	operational	in	early	2019.	This	is	one	of	the	main	mechanisms	
that reformed the ETS. The aim is to gradually eliminate the surplus of allowances on the market, estima-
ted	by	the	European	Commission	in	May	2018	at	approximately	1,655	million.	On	this	basis,	the	amount	
that	IAS	can	take	off	the	market	is	determined	annually.

• Revision of the EU ETS Directive

Increasing	the	target	for	2030	will	make	it	necessary	to	revise	the	EU	ETS	Directive.	The	target	is	likely	to	
be	decided	in	the	period	2020-2022.

271 WOMEN, Revision of reduction targets and prices of emission allowances following the European Green Deal Communication, accessed at: 
https://www.kobize.pl/pl/article/life-climate-cake-pl-aktualnosci/id/1642/zmiana-celow-redukcyjnych-i-cen-uprawnien-do-emisji-wynikajaca-z-
komunikatu-seuropejski-zielony-lad.
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Source: Own study

FIG. 32 PrOJECtED PrICEs OF CO2 EMIssIOn allOWanCEs  [eur/mG]
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• Climate Law – further targets after 2030

The proposal for climate law assumes the need to set further CO2	reduction	targets	after	2030	every	5	
years,	until	2050,	when	climate	neutrality	is	to	be	achieved	in	the	EU.

• Carbon Border Adjustment Mechanism (CBAM)

The carbon limit tax is to levy fees on goods produced outside the countries covered by the EU ETS. One 
of the very likely consequences will be that free emission allowances in the EU ETS allocated to industry, 
which	will	be	covered	by	the	CBAM,	will	be	eliminated	or	significantly	reduced.	According	to	information	
from	July	this	year,	the	first	industries	to	be	covered	by	the	CBAM	will	be	steel	and	cement.

Projections for Eu Ets emission allowance prices up to 2050

These	trends	and	the	main	determinants	influencing	the	level	of	EU	ETS	prices	make	it	possible	to	fore-
cast	that	the	upward	pressure	on	prices	will	continue	over	the	2025-2050	period.

Projected	prices	of	CO2	emission	allowances	adopted	in	the	modelling	process	are	presented	in	Figure	32.
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4.2. Modelling methodology

Modelling	of	the	Diversified	and	Renewable	scenarios	has	been	done	for	the	2050	horizon	at	real	pri-
ces	in	2020.

The purpose of modelling was to optimise the structure of electricity generation and installed genera-
tion capacity taking into account the following variables and constraints:

• Emission	trajectories	determined	as	in	Section	4.1.2,

• Capacity building potential (build limits)	as	defined	in	section	4.1.3,

• Availability of gaseous fuel for the power industry in Poland, designated as in section 4.1.4,

• Parameters	of	the	technical	and	economic	parameters	of	the	manufacturing	technology,	as	defined	
in section 4.1.5,

• The price of fuels and CO2 emission allowances as set out in section 4.1.7.

The optimisation criterion was to minimise the total operating and investment cost of the power system. 
The cost components were:

• variable costs of electricity generation (fuel, emissions, vOM),

• fixed	costs	of	electricity	generation	(FOM,	including	depreciation),

• capital expenditure related to the construction of generation capacity.

The result of the optimisation of the model is an optimised plan for the expansion of generation capa-
city to cover annual electricity demand. The optimisation was performed in a proprietary capacity expan-
sion model (CEM), using a linear programming mechanism in the COIN-OR CBC solver. CEM models are 
used to support investment decisions related to power system development planning over a given plan-
ning horizon272	and	differ	substantially	from	dispatch	models simulating power system operation sequ-
entially (interval after interval) based on short-term marginal costs and merit order mechanism. Due to 

272 CEM models are used in planning the expansion of production capacity in Australia, USA or Germany.
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the inclusion of full generation costs and the inclusion of capital expenditure issues in the optimisation 
process, as well as the way of optimisation (simultaneous optimisation over the entire modelling horizon), 
CEM models are a more appropriate tool to plan the power system expansion.
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4.3. Modelling results

The following chapter presents and discusses the results of modelling the structure of the power sector 
in	Poland	by	2050	for	the	Diversified	and	Renewable	scenarios.	A	comparison	of	the	modelling	results	of	
both	scenarios	with	the	PEP2040	results	in	the	2040	horizon	is	presented	in	section	4.4.

The	modelled	coverage	of	electricity	demand	in	Poland	in	the	Diversified	and	Renewable	scenarios	until	
2050	is	presented	in	Figure	33.

In	the	case	of	the	Diversified	scenario,	the	following	phenomena	can	be	observed:

• the	share	of	lignite-fired	sources	falls	from	about	24%	in	2020	to	zero	after	2035	and	the	share	of	hard	
coal-fired	sources	falls	from	about	40%	in	2020	to	zero	after	2040,

• production	from	coal	fuels	over	the	modelling	period	is	mainly	replaced	by	natural	gas-fired	CCGT	sour-
ces	(about	30-35	%	in	2030-2045	and	about	25%	in	2050),

• The mixes are supplemented by:

›	 offshore,	onshore	and	PV	sources	(24%	and	15%	each	in	2050,	respectively),

›	 nuclear	energy	(5%	in	2050),

›	 sources	using	hydrogen	(5%	in	2050),

›	 CCGT_CCU	sources	(2%	in	2050),

›	 import	of	electricity	from	abroad	(8%	in	2050),

• The	share	of	renewable	sources	(offshore,	onshore,	PV,	biomass	and	biogas	and	non-pumped	water	
sources)	is	33%	in	2030	and	55%	in	2050.

In the case of the Renewable scenario, the following phenomena can be observed:

• The	share	of	sources	fired	with	lignite	and	hard	coal	is	falling	from	about	24%	and	40%	in	2020	to	zero	
after	2035,	respectively,
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FIG. 33 COVEragE OF ElECtrICIty DEManD In POlanD 
In tHE MODEllED sCEnarIOs [tWh]
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FIG. 34 struCturE OF ElECtrICIty DEManD COVEragE In POlanD 
In the modelled sCenarIos 

Note:	“Other	(*)”	includes	biomass,	biogas,	water	energy	and	multi-fuel	CHP	plants

Source: Own study

Technology 20 25 30 35 40 45 50

Other (*) 9% 9% 8% 4% 2% 2% 1%

Pv 2% 4% 12% 19% 21% 21% 19%

Onshore 9% 10% 12% 15% 17% 18% 19%

Offshore   4% 11% 17% 26% 24% 29%

L 24% 19% 7% 4%      

HC	 4	0% 25% 21% 12%      

Nuclear         5% 8% 8%

CCGT 8% 19% 18% 16% 15% 13% 7%

CCGT_CCU         1% 1% 2%

Hydrogen	     2% 3% 5% 5% 6%

Net import 8% 10% 9% 9% 9% 9% 8%

TOTAL 100% 100% 100% 100% 100% 100% 100%

Technology 20 25 30 35 40 45 50

Other (*) 9% 9% 7% 4% 2% 2% 1%

Pv 2% 4% 9% 11% 14% 15% 15%

Onshore 9% 10% 10% 13% 14% 15% 15%

Offshore   4% 8% 11% 16% 19% 24%

L 24% 20% 6% 4%      

HC	 40% 25% 21% 12% 4%    

Nuclear           3% 5%

CCGT 8% 19% 29% 34% 36% 32% 25%

CCGT_CCU         1% 1% 2%

Hydrogen	       2% 3% 4% 5%

Net import 8% 10% 9% 9% 9% 9% 8%

TOTAL 100% 100% 100% 100% 100% 100% 100%

• Production	from	coal	fuels	in	the	initial	years	of	modelling	(until	2030)	is	mainly	replaced	by	natural	
gas-fired	CCGT	sources,	while	since	2035	renewable	sources	(offshore,	PV	and	onshore)	prevail,

• The	share	of	CCGT	gas	sources	in	2050	is	7%,

• The	share	of	offshore,	PV	and	onshore	sources	in	2050	is	29	and	19%	each,

• The mixes are supplemented by:

›	 nuclear	energy	(8%	in	2050),

›	 sources	using	hydrogen	(6%	in	2050),

›	 CCGT_CCU	sources	(2%	in	2050),

›	 import	of	electricity	from	abroad	(8%	in	2050).

• The	share	of	renewable	sources	(offshore,	onshore,	PV,	biomass	and	biogas	and	non-pumped	water	
sources)	is	41%	in	2030	and	69%	in	2050.

The	structure	of	electricity	demand	coverage	in	the	Diversified	and	Renewable	scenarios	until	2050	is	pre-
sented in Figure 34.

The changes observed in Figure 33 and Figure 34 in the way of covering the demand for electricity in Poland 
and	the	share	of	individual	sources	/	technologies	in	the	years	20202050	are	primarily	derived	from	the	
intentions	and	objectives	of	the	EU’s	energy	and	climate	policy.	The	main	factor	influencing	the	shape	of	
modelled	energy	mixes	under	the	Diversified	and	Renewable	scenarios	was	the	CO2	emission reduction 
path for the Polish power industry.
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Source: Own study

FIG. 35 CO2 EMIssIOns FrOM tHE POWEr sECtOr In POlanD 
In the modelled sCenarIos
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The modelled CO2	emission	volumes	for	the	Diversified	and	Renewable	scenarios	are	shown	in	Figure	35.	
In both cases, the emissions derived from the modelled electricity demand coverage structure meet the 
energy	and	climate	policy	objectives	that	underpin	the	construction	of	the	limit	value	paths.

In	both	modelled	scenarios,	Poland’s	pursuit	of	the	EU’s	energy	and	climate	policy	objectives	in	terms	of	
emissions	reduction	has	resulted	in	the	termination	of	electricity	production	from	coal-fired	sources	in	
2035-2040	(see	earlier).	It	should	be	pointed	out	that	the	termination	of	production	from	coal	sources	is	
not a result of power withdrawal due to age or technical condition (certain coal capacities273 still physi-
cally	exist	after	2035-2040),	and	the	decision	of	the	model	not	to	use	existing	coal	sources	is	derived	from	
modelled emission limits as well as CO2	emission allowance prices274.

Emission limits and prices of CO2	emission allowances, combined with the adopted technical and econo-
mic	assumptions	(efficiency,	capacity	utilisation	rates,	unit	capital	expenditures,	fuel	costs,	etc.),	are	direct	
determinants of the modelled development of the capacity installed in the NPS, allowing for the coverage 
of electricity demand in Poland, with the criterion of minimising the total operating and investment cost, 
with	a	limitation	in	the	form	of	a	trajectory	of	reduction	of	CO2	emission volumes from power generation. 
The modelled development of the NPS installed capacity is presented in Figure 36.

In	the	Diversified	Scenario	(with	a	more	relaxed	CO2	reduction	trajectory),	the	amount	of	CCGT	gas	capa-
city is higher than in the Renewable Scenario where, due to the reduction requirements, emission-free 
sources	(nuclear	power,	offshore,	onshore,	PV)	become	the	dominant	sources.

273	 It	concerns	the	latest	JWCD	capacities	(Opole	1,800	MW,	Jaworzno	910	MW,	Kozienice	1,075	MW)	and	about	2,500	MW	of	coal-fired	CHP	plants.
274 The prices of CO2	emission allowances have a direct impact on production costs and thus on the relative economics of carbon sources (the most 

carbon-intensive) compared to other technologies.
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FIG. 36 struCturE OF gEnEratIOn anD IMPOrt CaPaCItIEs In POlanD 
In tHE MODEllED sCEnarIOs [GWe]
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Source: Own study

FIG. 37 CuMulatIVE  CaPItal ExPEnDIturE rElatED tO tHE COnstruCtIOn 
OF nEW gEnEratIOn CaPaCIty In tHE MODEllED sCEnarIOs

69

83

181

38
29

10

88

105

221

58

13
6

25	 30	 35	 40	 45	 50

500

400

300

200

100

0
25	 30	 35	 40	 45	 50

500

400

300

200

100

0

Hydrogen

CCGT_CCU

CCGT

Nuclear

Offshore

Onshore

Pv

Other (*)

Note:	“Other	(*)”	includes	biomass,	biogas,	water	energy	and	multi-fuel	CHP	plants

Diversified Renewable

[b
n 

PL
N

]

The estimated capital expenditure on the development of the capacity installed in the NPS is approx. PLN 
419	billion	by	2050	in	the	Diversified	scenario	and	approx.	500	billion	in	the	Renewable	scenario.	The	cumu-
lative capital expenditures are presented in Figure 37.

In	the	case	of	the	Diversified	Scenario,	the	total	estimated	outlays	on	gas	energy	are	about	PLN	29	billion	
(compared to about PLN 6 billion in the Renewable Scenario).

In	the	Renewable	Scenario	–	in	order	to	meet	more	stringent	CO2	emission	reduction	targets	–	it	is	neces-
sary	to	incur	higher	expenditures	for	the	development	of	emission-free	sources	(in	total	about	PLN	472	
billion	for	nuclear	power,	offshore,	onshore	and	PV)	than	in	the	Diversified	Scenario	(in	total	about	PLN	
371 billion for the above types of sources).
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Source: Own study

FIG. 38 annual  InVEstMEnt Outlays rElatED tO tHE COnstruCtIOn 
OF nEW gEnEratIOn CaPaCItIEs In the modelled sCenarIos
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Figure 38 presents investment expenditure on an annual basis. The highest level of outlays (approx. PLN 
118	billion)	occurs	in	2040	in	the	Renewable	Scenario,	which	requires	the	construction	of	approx.	7	GW	of	
offshore	capacity	this	year,	as	well	as	approx.	2	GW	of	nuclear	capacity	in	order	to	meet	the	CO2	emission 
reduction	criteria,	which	have	been	tightened	since	2040	in	this	scenario.	In	the	Diversified	Scenario,	the	
highest	level	of	capital	expenditure	is	about	PLN	101	billion,	incurred	in	2045.
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Source: Own study

FIG. 39 annual tOtal COsts OF ElECtrICIty gEnEratIOn 
In the modelled sCenarIos [bIllIon Pln/year]
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Figure	39	shows	the	modelled	total	electricity	generation	costs	(variable	and	fixed,	including	depreciation)	
in	the	Diversified	and	Renewable	scenarios.

The	Diversified	Scenario	is	characterised	by	a	higher	share	of	variable	costs	(especially	fuel	costs),	which	
results from a higher share of heat sources (initially coal and ultimately gas) in the electricity generation 
structure. The lower variable costs in the Renewable Scenario are due to the higher share of renewables 
(no fuel cost) and nuclear (the unit cost of nuclear fuel is lower than gaseous fuel).

However,	the	higher	share	of	gas	sources	in	the	Diversified	scenario	results	in	a	lower	share	of	deprecia-
tion	and	other	fixed	costs	than	in	the	Renewable	scenario.	The	above	results	mainly	from	lower	unit	capi-
tal expenditure on gas sources compared to wind or nuclear sources (whose share in electricity genera-
tion	is	ultimately	higher	in	the	Renewable	than	the	Diversified	scenario).
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Source: Own study

FIG. 40 unIt tOtal COsts OF ElECtrICIty gEnEratIOn anD CuMulatIVE InVEstMEnt 
ExPEnDIturE In the modelled sCenarIos

*NOTE:	A	unit	averaged	total	cost	of	electricity	generation	is	presented,	including	variable	and	fixed	costs	(see	earlier).	 
This is not a forecast of electricity prices on the wholesale market, which by their very nature contain an element 
of	mark-up	over	the	generation	cost	determined	by	the	market	game	and	may	differ	significantly	from	generation	cost
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Figure	40	shows	the	modelled	total	unit	costs	of	electricity	generation275	in	the	Diversified	and	Renewa-
ble scenarios compared to the cumulative investment outlays. In the longer term, the Renewable scena-
rio is characterised by a lower unit generation cost276 (by approximately 6% on average), which is, howe-
ver,	achieved	by	a	higher	level	of	capital	expenditure	on	the	construction	of	this	mix	(by	25%	on	average	
over the modelling period).

275	 The	values	presented	represent	the	unit	average	total	cost	of	electricity	generation,	including	variable	and	fixed	costs	(see	earlier),	but	are	
not a forecast of wholesale market electricity prices, which by their very nature contain an element of mark-up over the cost of generation as 
a	result	of	the	market	play	and	may	differ	significantly	from	the	generation	cost.

276 This is to some extent due to the high share of zero cost RES sources (wind, Pv).
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Source: Own study, Gaz-System data

FIG. 41 MODEllED COnsuMPtIOn OF natural gas In tHE POWEr InDustry 
as an addItIonal element oF demand For the transmIssIon servICe  
oF Gaz-system In Poland
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Figure 41 presents the forecast consumption of natural gas in the power industry together with the fore-
cast	of	consumption	in	other	areas	of	the	economy	(including	households)	for	the	Diversified	Scenario,	
as compared to the Gaz-System’s forecast of demand for transmission services and the previously esti-
mated	available	capacity	of	the	transmission	pipelines.	The	modelling	results	for	the	Diversified	Scenario	
indicate that natural gas consumption in Poland in the event of gas capacity development under this sce-
nario	may	significantly	exceed	the	current	Gaz-System’s	projections.

Figure	42	and	Figure	43	present	an	illustrative	estimate	of	electricity	storage	capacity	and	OCGT	capacity	
needed	to	balance	the	system	in	2050	on	days	with	the	highest	annual	power	demand.	Estimates	were	
made	for	data	based	on	historical	data	for	the	days	of	peak	demand	in	2019	(24	January	2019)	and	the	
weather conditions for wind and sunshine on that date277.	As	shown	in	Figure	42	and	Figure	43,	the	esti-
mated power of electricity storage capacity and OCGT capacity is:

• Approximately	8.2	GW	/	approx.	11.5	GW	of	energy	storage	in	the	Diversified/Renewable	scenario,

• Approximately	2.2	GW	/	approx.	1.7	GW	of	OCGT	sources	in	the	Diversified/Renewable	scenario.

277	 Data	for	Poland	on	onshore	wind	and,	due	to	lack	of	data	for	Poland,	data	for	Germany	on	offshore	wind.
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Source: Own study

FIG. 42 EstIMatED POWEr (gW) VOluMEs OF EnErgy stOragE FaCIlItIEs 
anD OCgt CaPaCIty In POlanD In 2050 In tHE DIVErsIFIED sCEnarIO  
- based on the analysIs oF days WIth the hIGhest Peak demand
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Source: Own study

FIG. 43 EstIMatED POWEr VOluMEs (gW) OF EnErgy stOragE FaCIlItIEs 
anD OCgt CaPaCIty In POlanD In 2050 In tHE rEnEWaBlE sCEnarIO  
- based on the analysIs oF days WIth the hIGhest Peak demand
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Source: Own study

tab. 15 COMParIsOn OF PEP2040 COrE InDICatOrs 
From sePtember 2020 WIth the results oF the modelled sCenarIos

indicator pep2040 Diversified Renewable

Offshore
Approx.	5.9	GW	in	2030
Approx.8-11	GW	in	2040

Approx.4.5	GW	in	2030
Approx.10.8	GW	in	2040 Approx.5.9	GW	in	2030	 

Approx.16.8	GW	in	2040

Photovoltaics
Approx.5-7	GW	in	2030
Approx.10-16	GW	in	2040

Approx.15.7	GW	in	2030
Approx.28.6	GW	in	2040 Approx.	20.0	GW	in	2030	 

Approx.41.9	GW	in	2040

RES share At	least	32%	in	gross	final	con-
sumption	of	electricity	in	2030

33%	in	gross	final	consumption	
of	electricity	in	2030

41%	in	gross	final	consumption	
of	electricity	in	2030

Share of coal in 
electricity gene-
ration in 2030

It will not exceed 56%.
28%	in	2030,	 
17%	in	2035,	 
no	coal	after	2040.

28%	in	2030,	
16%	in	2035,	
no	coal	after	203

Nuclear energy

In	2033,	the	first	unit	of	a	nuc-
lear power plant with a capacity 
of approx. 1-1.6 GW will be ope-
rational.
The next units will be imple-
mented	every	2-3	years,	and	the	
whole nuclear programme inc-
ludes 

The	first	unit	with	1.0	GW	in	
2045,	another	with	0.9	GW	in	
2050.	A	total	of	1.9	GW	by	2050.

The	first	unit	with	1.5	GW	in	
2040,	another	with	1.0	GW	in	
2040	and	0.4	GW	in	2050.	
A	total	of	2.9	GW	by	2050

In periods of high generation from renewable sources, both scenarios involve recharging of storage faci-
lities to accumulate excess energy to balance the system on the next day, when low levels of renewable 
generation and high levels of demand are anticipated278.	In	the	Diversified	scenario,	the	higher	volume	
of CCGT capacity allows for more system balancing than in the Renewable scenario (with a lower level of 
installed CCGT capacity), which translates into less storage capacity needed in that scenario. The higher 
volume	of	OCGT	capacity	in	the	Diversified	Scenario	is	due	to	the	higher	CO2 emission limit values (see ear-
lier), which allows for a higher use of gas sources for system balancing.

4.3.1. Modelling results compared to PEP2040 of September 2020

This	section	compares	the	results	of	the	Diversified	and	Renewable	scenarios	modelling	with	the	results	
of	PEP2040	of	September	2020.	The	basic	indicators,	within	the	scope	and	horizon	(2040)	enabling	com-
parability, have been compared.

278 Among others, on the basis of future DTCB (Daily Technical and Commercial Balance) and daily coordination plans of the transmission system 
operator



Natural gas in energy transition in Poland report

157

4.4. Conclusions on the Energy transformation Model in Poland

In	the	face	of	possible	tightening	of	the	objectives	of	the	energy	and	climate	policy,	the	Polish	energy	sec-
tor (including the power sector) will face the challenge of meeting more stringent CO2	emission reduction 
targets	than	the	current	ones	(cf.	section	4.1.2.).	In	this	context,	the	results	of	the	Diversified	and	Renewa-
ble scenarios modelling indicate that:

• In	the	2035-2040	horizon,	it	may	be	necessary	to	completely	move	away	from	the	use	of	coal	fuels	in	
electricity generation, which will be dictated by regulatory issues (emission reduction targets) and eco-
nomic	issues	(relative	deterioration	in	the	cost-effectiveness	of	coal-based	generation	with	rising	CO2	

emission allowance prices).

• In	case	of	coal	abandonment	in	the	horizon	of	2035	(Renewable	scenario)	or	2040	(Diversified	scena-
rio), the technologies allowing to cover electricity demand in Poland are:

› gas sources (mainly CCGT, but also hydrogen turbines or CCGT_CCU technology),

›	 wind	sources	(offshore	and	onshore),

› solar sources (Pv),

› nuclear sources.
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• The	development	of	the	energy	mix	in	the	Diversified	Scenario	allows	to	balance	the	efforts	to	achieve	
significant	CO2	emissions	by	the	power	industry	(by	about	55%	in	2030	and	by	about	85%	in	2050,	as	
compared	to	2005),	with	a	lower	level	of	investment	outlays	than	in	the	Renewable	Scenario,	which	
allows to reduce CO2	emissions	by	further	10%	by	2050.

• Thanks	to	the	development	of	the	Polish	power	sector	in	the	Diversified	scenario	(with	total	capital	
expenditure of ca. PLN 419 billion), the modelled CO2	emissions	in	2050	will	amount	to	ca.	24	million	
Mg	compared	to	ca.	103	million	Mg	modelled	for	2020.	The	development	in	the	Renewable	scenario	
with	total	capital	expenditure	of	ca.	PLN	500	billion	allows	to	reduce	CO2	emissions	by	a	further	10%	
in	2050	(additional	16m	Mg	reduction	relative	to	the	Diversified	Scenario)	with	additional	expenditure	
of	approximately	PLN	81bn,	i.e.	+19%	relative	to	the	expenditure	for	the	Diversified	Scenario.

• The	development	of	the	energy	mix	in	the	Diversified	scenario	enables	the	construction	of	the	largest	
volume	of	low-carbon	flexible	generation	capacities	(CCGT),	allowing	at	the	same	time	to	stabilise	and	
regulate the operation of the system based increasingly on non-steerable renewable sources (wind 
and	solar).	CCGT	sources	are	characterised	by	higher	flexibility	parameters	(about	15-25	MW/min279), 
with	lower	unit	investment	and	higher	generation	efficiency	than	coal	or	nuclear	sources.

• Due to higher shares of non-steerable renewable sources (wind and solar), the development in the Rene-
wable	Scenario	will	require	higher	volumes	of	peak	capacity	with	very	high	flexibility	and	response	time	
(OCGT turbines) or installed capacity in electricity storages to balance the system. The authors’ estima-
tes made on the basis of the results of modelling of the presented scenarios indicate that the power of 
energy	storage	facilities	(battery,	hydrogen	or	other)	and	OCGT	capacity	in	the	2050	horizon	may	reach:

›	 Approximately	8.2	GW	/	approx.	11.5	GW	of	energy	storage	in	the	Diversified/Renewable	scenario,

›	 Approximately	2.2	GW	/	approx.	1.7	GW	of	OCGT	sources	in	the	Diversified/Renewable	scenario.

• Higher	volumes	of	CCGT	capacity	in	the	Diversified	scenario	will	lead	to	a	significant	increase	in	demand	
for natural gas, as well as an increase in the need to expand domestic gas storage capacities.

• The	development	in	the	Diversified	scenario	will	allow	for	synergies	between	the	two:

›	 low-carbon	electricity	production	(and	thus	achieving	a	significant	reduction	of	CO2	emissions from 
power	generation,	i.e.	by	about	85%	in	2050),

›	 providing	more	power	with	high	flexibility	than	in	the	Renewable	Scenario	to	regulate	and	balance	
the	system	with	large	shares	of	RES	(on	average	around	49%	per	year	in	2050),

› the possibility of using hydrogen as a form of energy storage and fuel for generating units,

›	 the	possibility	of	converting	CCGT	units	built	in	the	period	2025-2045	to	hydrogen	combustion	tech-
nology (which will enable further decarbonisation of these sources and ultimately emission-free 
electricity	generation	after	2050),	while	minimising	the	total	investment	expenditure	on	the	Polish	
energy	transformation	(using	the	CCGT	infrastructure	built	in	the	years	2025-2045).

279	 For	comparison,	the	flexibility	of	coal	sources	is	about	5-10	MW/min.
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• The	development	in	the	Diversified	scenario	will	allow	for	synergies	between	the	two:

›	 low-carbon	electricity	production	(and	thus	achieving	a	significant	reduction	of	CO2	emis-
sions	from	power	generation,	i.e.	by	about	85%	in	2050),

›	 providing	more	power	with	high	flexibility	than	in	the	Renewable	Scenario	to	regulate	and	
balance	the	system	with	large	shares	of	RES	(on	average	around	49%	per	year	in	2050),

› the possibility of using hydrogen as a form of energy storage and fuel for generating units,

›	 the	possibility	of	converting	CCGT	units	built	in	the	period	2025-2045	to	hydrogen	com-
bustion technology (which will enable further decarbonisation of these sources and ulti-
mately	emission-free	electricity	generation	after	2050),	while	minimising	the	total	inve-
stment expenditure on the Polish energy transformation (using the CCGT infrastructure 
built	in	the	years	2025-2045).
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Conclusions  
and recommendations
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strategic objectives of the European union and Poland

Conclusions:

• The European Green Deal is a comprehensive, albeit general, strategy for the socio-economic recon-
struction of the European Union, aimed at achieving a state of climate neutrality and closed-loop reso-
urce management. In such a model, energy is to be based on RES and non-emission gases.

• Among other things, the energy transformation is to lead to the achievement of the goals set. At this 
stage, however, there is no recommended model for its implementation.

• In the light of the EU documents and legal acts analysed, states have the opportunity to shape their 
own transformation model individually.

• The RDS and NECP strategies in force in Poland were adopted before the European Green Deal was 
announced.	The	priorities	defined	by	the	Polish	government	(resulting	from	the	specific	social	and	eco-
nomic	needs	of	the	country)	do	not	fully	coincide	with	the	hierarchy	of	objectives	adopted	by	the	Euro-
pean Commission in the European Green Deal.

• Achieving cohesion between the European Union’s strategy and Poland’s development strategies must 
not take place at the cost of abandoning the vital interests of the Polish state in the social and econo-
mic sphere.

• In	the	PEP2040	project,	Poland	is	developing	its	plans	for	the	development	of	the	electricity	sector	for	
the next two decades on the basis of the EU’s climate and energy policy framework, also taking into 
account	the	ambitious	objectives	of	the European Green Deal. At the same time, the most important 
prerequisite for creating an energy policy framework is to ensure energy security.

• The	government	documents	analysed	in	the	Report	(RDS,	NECP,	project	PEP2040)	show	that	gaseous	
fuel is expected to play an important role in the next decades in the long-term energy transformation 
process leading to a state of climate neutrality in Poland.

However,	certain	adjustments	in	this	regard,	made	as	a	result	of	the	new	EU	requirements	for	implemen-
ting the climate policy, should not be excluded.
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 recommendations:

• It is necessary to ensure the coherence of EU strategies with national strategies, while at the same 
time	giving	the	Member	States	the	freedom	to	shape	their	national	path	towards	the	objective	of	cli-
mate neutrality.

• We	should	strive	to	take	into	account	the	differences	in	the	socio-economic	development	of	individual	
Member	States	and	the	specific	nature	of	their	energy	mixes	when	implementing	the	European Green 
Deal.

• It is proposed to allow EU funding for gas technology, given the challenges associated with the imple-
mentation of large-scale RES.

• In	the	final	distribution	of	funds	from	the	Just	Transition	Mechanism,	Poland	should	participate	in	the	
highest	financial	range,	as	it	meets	the	highest	indicators,	which	are	the	basis	for	allocating	EU	sup-
port for the energy transformation.
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the role of gas in the energy transformation process in Poland

Conclusions:

• The	gradual	switch-off	of	coal	sources	should	be	synchronised	with	the	beginning	of	gas	generation,	
which will partially replace them. Natural gas should therefore acquire the status of a transitional fuel 
in	the	Polish	model	of	energy	transformation,	fulfilling	a	regulatory	and	balancing	role	and	working,	to	
some extent, on the basis of the NPS.

• A	significant	reduction	in	greenhouse	gas	emissions	can	be	achieved	by	starting	the	process	of	intro-
ducing gaseous fuel into district heating.

• Existing and constructed natural gas infrastructure should be used in the process of decarbonising 
the	gas	sector	through	the	gradual	and,	at	the	same	time,	consistent	introduction	of	‘green	gases’	into	
the gas system (e.g. hydrogen).

• The	process	of	‘greening’	natural	gas,	understood	as	the	introduction	of	natural	gas	with	an	admixture	
of	emission-free	gases	(hydrogen	or	biomethane)	into	circulation	will,	however,	require	significant	sup-
port	from	the	European	Commission	in	the	regulatory	aspect	and	huge	financial	outlays	on	the	part	
of governments of countries implementing this technology in the energy sector.

• Restrictions	on	the	financing	of	investments	in	gas	infrastructure	are	an	important	problem	for	those	
responsible for its maintenance and development. This factor makes any long-term planning of the 
profitability	of	gas	investments	made	by	infrastructure	operators	very	difficult.	In	view	of	the	forego-
ing,	the	idea	of	replacing	short-term	(i.e.	twelve-month)	tariffs	with	long-term	ones,	based	on	common	
practice in this area in the EU, should be considered.

 recommendations:

• Support system for the development of biomethane and green hydrogen technologies in the energy 
sector.

• Administrative and legal facilitation of the development of gas networks in regions with low access to 
gas	infrastructure,	in	order	to	meet	the	PEP2040	objectives,	in	terms	of	reducing	the	share	of	coal	in	
electricity	generation	by	2030.

• Launching	research	programmes	for	projects	developing	technologies	to	increase	the	share	of	decar-
bonised gases in distribution and transmission networks.

• Developing a strategy for the interconnection of gas, district heating and electricity sectors (Sector 
Coupling) in line with the announced policies of the European Union.

• Development of operational programmes enabling the use of funds under the Just Transition Fund to 
replace coal with other technologies (including gas) in individual and district heating systems.
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security of the gas market

Conclusions:

• Taking on the role of transition fuel by natural gas in the Polish energy sector will require strengthe-
ning and supplementing systemic solutions which guarantee the security of its supply to the market.

• Increased natural gas supplies must be achieved within a liberalised market model. In a situation of 
growing consumption of natural gas generated by the power industry, the mechanism for setting the 
market price for this fuel in Poland in the form of a gas exchange acquires even greater value.

 recommendations:

• The current strategy to diversify natural gas supplies must be continued together with the ongoing 
investments	in	the	North	Gate	project	in	order	to	complete	it	on	time.

• We should strive to increase the extraction of domestic gas by, among other things, using coal-bed 
methane resources on a wider scale.

• One of the pillars on which the gas market security is based is storage infrastructure. The current SSO 
should be provided with appropriate instruments to develop and implement an appropriate UGSF 
development strategy tailored to the conditions of the energy transformation in Poland.

• The	competitiveness	of	the	Polish	gas	market	should	be	strengthened	by	effectively	implementing	
the	strategic	project	in	the	form	of	a	gas	hub,	understood	as	a	regional	centre	of	gas	distribution	and	
trade.
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Energy transformation scenarios in Poland

Conclusions:

• The EU’s energy and climate policy (CO2	reduction	targets)	and	the	economics	of	coal-fired	power	gene-
ration (mainly driven by the price of CO2 emission allowances) may lead to a complete phasing out of 
the	use	of	coal	fuels	in	electricity	generation	after	2035	or	2040.

• In the face of moving away from coal, electricity demand will be met by natural gas sources (CCGT sour-
ces),	renewable	energy	sources	(RES)	–	offshore	and	onshore	wind	and	photovoltaics	–	as	well	as	nuc-
lear sources and hydrogen turbines.

• In	the	2050	horizon	and	in	the	light	of	the	currently	adopted	regulations,	the	development	of	the	Polish	
power industry based on gas sources will be approximately PLN 81 billion cheaper than a system 
based	mainly	on	RES	sources.	At	the	same	time,	the	development	of	low-carbon	flexible	CCGT	gene-
ration capacities will stabilise and regulate the system operation based on increasingly uncontrolled 
RES sources, and will also allow for a 55% reduction in CO2	emissions	in	2030	compared	to	2005	and	
85%	in	2050.	The	development	based	mainly	on	RES	will	allow	for	a	further	10%	reduction	in	CO2 emis-
sions	in	2050.	At	the	same	time,	the	required	level	of	investment	outlays	(in	total	about	PLN	500	mil-
lion	by	2050)	and	the	required	level	of	electricity	storage	capacity	to	stabilise	the	system	are	higher	
than a mix based on gas sources.

• The development of CCGT units will also allow their further use in the face of a tightening of energy 
and climate policy through the possibility of conversion to emission-free sources burning hydrogen.

• Development	based	on	CCGT	units	will	result	in	a	significant	increase	in	demand	for	natural	gas	in	
Poland, which will translate into the need to develop natural gas transport and storage infrastructure 
to ensure the required quantities of fuel.

 recommendations:

• The	recommended	scenario	of	the	energy	transformation	in	Poland	is	the	Diversified	Scenario,	which	
is	the	authors’	proposal.	The	analyses	carried	out	by	the	authors	show	that	the	Diversified	Scenario	
constitutes an individualised and, at the same time, optimal transformation path for the Polish energy 
sector, reconciling the interests and expectations of all parties on the basis of the current regulations 
concerning	primarily	investment	financing.	It	assumes	the	ability	to	adapt	Poland	to	the	conditions	
introduced by the European Green Deal, which are known at this stage, while retaining the possibility 
to choose the transformation option considered appropriate for the national conditions. The Diversi-
fied	Scenario	is	also	the	most	advantageous	option	(among	those	considered),	allowing	to	cover	the	
electricity demand in Poland, with the criterion of minimising the total operating and investment cost, 
with	a	limitation	in	the	form	of	a	trajectory	of	reducing	CO2 emission volumes from the power industry.
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This document with the report status is an original and comprehensive view of the group of ex-
perts on the challenges facing the Polish energy sector; it is a source of arguments for the creation  
of a long-wave programme of Poland’s participation in the main stream of energy transformation and 
is an objective source of recommendations for gaseous fuel to be included in the national energy mix, 
treating this energy carrier as a transition fuel on the way to a modern and competitive economy, 
meeting the most important condition: climate neutrality. 
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