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1. Introduction 

In response to ever-increasing energy prices caused by the sluggish transformation of the energy 
sector and the geopolitical situation, reducing costs for households may require subsidising the 
purchase of energy carriers by local authorities or introducing temporary tax relief. These measures 
would be short-term in nature, however. Although they would reduce the severity of price shocks in 
times of market turbulence, the funds allocated for them would not have a significant effect in energy 
terms. Furthermore, the problem of ensuring cheap energy would return with full force once they were 
withdrawn, bringing the problem of energy poverty back to the fore. This is why systemic measures 
geared towards eliminating the causes of energy poverty, i.e. aiming to improve the technical standard 
of buildings and their energy efficiency level, are so important.
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2.  Household costs  
and the EU ETS

There is considerable variation in the amounts spent on energy carriers per person. In 2020, a typical 
Polish household spent PLN 227.37 on energy carriers, which accounted for approximately 6% of their 
disposable income.1 However, the level of spending varied significantly between households that were 
home to different numbers of people and different social groups. Old-age pensioners and recipients of 
disability benefits spend the highest percentage of their disposable income (18%) on energy carriers. 
Any changes in energy costs have a marked impact on them on account of their situation. Estimates 
suggest that as many as 25% of the people in this group may be in energy poverty.2

Figure 1. Spending on energy carriers as a proportion of household budgets in Poland [%]

 

Source: compiled by WiseEuropa based on data from Statistics Poland

There are plans to impose emission levies on the construction and transport industries from 
2026 onwards under the proposed "Fit for 55" package of regulations. Companies that trade in fuels 
required by these sectors are to be taxed, although this tax is likely to be passed on either largely or 
entirely to end users. 

1 Statistics Poland, Household budgets in 2020, 2021
2 IBS, How can energy poverty be reduced in Poland?, 2018
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Buildings using district heating are already covered by the EU's Emissions Trading System (ETS) 
under the obligation to integrate district heating plants with a capacity of more than 20 MW into an 
existing system. This is the case for approximately 37% of households, with the percentage of those 
connected to the district heating network increasing by only 0.5% each year.3 This slow growth means 
that, by the end of 2030, as many as 58% of households will still not be connected to the district 
heating network and will thus be covered by the new ETS for buildings rather than the old one.4 This 
will affect some 890,000 households in Poland according to estimates.5 

Half of all Polish households currently use bituminous coal for heating – almost 90% of the coal 
used by individual consumers across the European Union is burned in Poland.6 

Forecasts for the current market for CO2 emissions allowances are anticipating a further increase in 
their prices between now and 2030 in conjunction with the implementation of the "Fit for 55" package 
and the need to accelerate the decarbonisation of the European economy. Although estimating the 
prices of new emission allowances for households is much more difficult, most analysts do not expect 
them to be significantly lower than allowances in the current ETS. Published estimates suggest that 
emitting one tonne of CO2 from buildings may cost as much as PLN 350 in 2030.7

The detailed analysis shows that the annual charges for CO2 emissions from buildings not covered 
by district heating will also depend on:

• House footprint: the average surface area covered by a single-family house in a rural area of 
Poland is 117.9 m2 according to data from Statistics Poland;8 

• The average energy efficiency of buildings for heating purposes (kWh/m2 per year), which can 
obviously be increased through energy modernisation – this was 263.4 kWh/m2 per year910 in 
2020;

• Carbon intensity in g/kWh, which depends on the fuel chosen: it is 354 g/kWh for coal and 201 g/
kWh for natural gas.11 

 
 

3 Bank Pekao, Impact of the "Fit for 55" package on the Polish economy, 2021
4 Bank Pekao, Impact of the "Fit for 55" package on the Polish economy,, 2021
5 WiseEuropa calculations based on Statistics Poland,  Household projections 2016–2050, , 2016
6 Forum Energii, Heating in Poland, 2020
7 Polish National Centre for Emissions Management (KOBiZE) estimates in Bank Pekao, Impact of the "Fit for 55" package on 

the Polish economy, 2021
8 Statistics Poland, Energy consumption in households in 2018, 2019
9 However, it should be taken into account that most single-family dwellings in Poland are significantly older and may have 

a much higher primary energy demand in individual cases depending on their age. According to estimates prepared for 
the Polish government's Long-term Renovation Strategy, more than 40% of all buildings have a primary energy demand 
of more than 230 kWh/m2 per year, with as many as 16% of buildings requiring over 330 kWh/m2 per year (these are the 
oldest buildings in the worst technical condition).

10 Compiled by WiseEuropa based on data from Statistics Poland. Estimates of energy consumption by households in 2020, 
published 2021

11 Based on the CO2 emission indicators compiled by KOBiZE.
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Using the above indicators for 2020 and the forecast prices for CO2 emissions allowances, the 
annual extra fuel emission costs that a Polish household can expect to face in 2030 can be 
estimated as follows, depending on whether it uses coal or natural gas:

• approx. PLN 3,900 – average annual cost of CO2 emissions per 117.9 m2 household using coal as 
its energy carrierfor heating;

• approx. PLN 3,200 – average annual cost of CO2 emissions per 117.9 m2 household using natural 
gas as its energy carrier for heating.

It should be noted, however, that these are estimates that are strictly dependent on the pace 
of energy modernisation work. Nevertheless, there is no doubt that the increasing costs of running 
a building due to the rising prices of energy carriers, in particular fossil fuels, will further increase 
interest in zero-emission systems (the use of electric heating or photovoltaic heat pumps), which 
will undoubtedly accelerate the transformation of the sector. However, the costs resulting from the 
need to retrofit building systems may be far too high for households experiencing energy poverty. 
Public-sector institutions should be tasked with developing cushioning mechanisms to enable these 
households to invest and make them permanently immune from the fluctuating prices of energy 
carriers and the costs of emissions. 
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3. Energy poverty

For many years, the problem of energy poverty was not covered in Polish law. At the beginning of 
2022,12 the concept was defined as a situation in which a household is unable to ensure a sufficient 
level of heating, cooling and electricity in the building in which they live. Such households are 
characterised by low income, high spending on energy and low energy efficiency in their home. The 
legal definition of poverty is general in nature; the criteria for poverty have been set out in such a way 
that they can be adapted to suit the programmes designed to combat this issue and will be specified 
afresh each time in the cushioning schemes. 

Based on the European Commission’s definition,13 energy poverty can be described as a situation 
where households do not have access to basic energy services, mainly due to a combination of low 
income and high energy spending and the low energy efficiency of the buildings in which they live. 
This is exacerbated by an inability to guarantee adequate thermal comfort, unsanitary conditions and 
the health impacts that these bring. Energy poverty is related, but not identical, to income poverty, 
which refers solely to economic issues.

Unfortunately, the current scale of the measures and financial support being implemented is still 
not quite enough to eradicate energy poverty. Various estimates have it affecting between 9% and 
as many as 32% of all households in Poland.14 This wide variance is due to the research methodology 
adopted and the many indicators used to depict the scale of this complex issue. 

Depending on the research methodology adopted, 15 energy poverty affects between 3.86 
million people in 1.4 million households and 6.58 million people in 2.3 million households in Poland 
according to Statistics Poland. 

12 Definition introduced into the Energy Law by the Act of 17 December 2021 on the cushioning allowance (Journal of Laws 
of the Republic of Poland 2022, item 1)

13 European Commission, Commission Recommendation (EU) 2020/1563 of 14 October 2020 on energy poverty.
14 CAKE, Poland Net-Zero 2050. A Guide to Energy Transformation for Local Governments, 2022
15 Statistics Poland, Statistical data on energy poverty up to 2020 – a study for the Polish Ministry of Climate and Environment, 

2021.
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Box 1. Methods of measuring energy poverty according to the Energy Poverty Advisory Hub (EPAH):16 

1. Based on residents’ own assessments of their thermal comfort, their housing conditions and their 
ability to pay for and guarantee basic energy services – the EU-SILC indicator

2. Based on energy spending in relation to income: if spending exceeds a certain threshold, the household 
is considered to be in energy poverty – the 2M (double the median energy expenditure) and LIHC (Low 
Income, High Cost) indicators17

3. Using direct measurements of factors including thermal comfort and the technical condition of build-
ings (leaks, damp) 

An analysis of the individual indicators based on energy expenditure (LIHC and 2M) reveals 
a trend: the number of people in energy poverty declined slowly prior to 2020, mainly as a result 
of rising wages. Unfortunately, this stopped with the COVID-19 pandemic. This was mainly due to 
earnings falling during the pandemic (especially amongst those on the lowest and middle incomes) 
and sudden job losses combined with the rising prices of energy carriers (e.g. the increasing price of 
ETS emissions allowances). Another factor influencing energy poverty indicators based on spending 
on energy carriers is the war in Ukraine, which has been significantly increasing gas prices and gas 
shortages in Europe and therefore also exacerbating energy poverty.

A slow improvement can be observed in the other two indicators that use direct measurements 
of the technical condition of buildings (Leaks indicator: building with leaking roof, damp walls, floors, 
foundations, rotting window frames or floors) and thermal comfort (Thermal indicator: insufficient 
thermal comfort). This may be partly due to the improved economic situation of households and the 
wider availability of new technical solutions for improving energy efficiency.

16 Energy Poverty Advisory Hub, Bringing Energy Poverty Research into Local Practice: Exploring Subnational Scale Analyses, 
2022

17 The 2M indicator identifies energy spending that is more than twice the national average. The LIHC indicator pinpoints 
households that have high energy costs (energy spending above the national average) and have a low income after 
deducting energy costs that puts them below the national poverty line.
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Figure 2. Energy poverty in Poland over a number of years – a summary of various indicators.

 

Source: compiled by WiseEuropa based on data from Statistics Poland

Unfortunately, energy poverty invariably affects families in rural areas and small towns18 (75% of 
those in energy poverty)19 who are also on low incomes and usually live in uninsulated single-family 
dwellings heated by solid-fuel boilers.

18 IBS, Measuring energy poverty using data from the Polish Household Budget Survey (BBGD) – methodology and application, 
2018

19 IBS, Energy Poverty in Poland, 2018
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4. Energy efficiency

Almost 40% of the single-family dwellings in Poland, i.e. around 2 million buildings, are either not 
insulated or do not provide sufficient thermal protection.20

For the purposes of this analysis, we have estimated the energy savings that could be achieved 
by carrying out energy modernisation work in three types of single-family dwelling with a floor area 
of approx. 125 m2, all heated by an ‘old smoky’ boiler but differing in terms of the age of the building 
(built before 1983, between 1983 and 1991, or between 1992 and 1998). We based the calculations 
on the guidelines and indicator values set out in the Polish Regulation on the detailed scope and 
manner of drawing up an energy efficiency audit and methods for calculating energy savings.21

We assumed that the external walls and roof were fitted with a thermal insulation material with 
a thermal conductivity coefficient λ=0.038 [W/m2 K] of varying thickness that was adapted to the 
technical condition of the buildings constructed in specific years. We also assumed that the system 
would be completely modernised, comprising replacing the heat source, pipes and radiators and 
installing thermostatic valves and fitting a condensing gas boiler. The final stage of the calculation 
was to compare the effects that could be brought about by partial modernisation, such as thermally 
insulating the building envelope, replacing window frames or retrofitting the central heating system, 
with those achievable through comprehensive energy modernisation, i.e. implementing all the above 
measures at the same time. 

A properly-designed central heating system is very important when investing in a retrofit. In other 
words, the capacity of the boiler, the diameter of the pipes and the size of the radiators have to 
be matched to building's current heat demand. When designing a new system based on the energy 
demand of the building before the retrofit, there is the risk that our installation will end up being 
oversized after any thermal upgrade has been carried out, necessitating further modernisation in the 
long term. 

Calculations show that the most cost-effective option is to carry out comprehensive energy 
modernisation including retrofitting the central heating system, insulating the envelope and replacing 
the window frames. Comprehensive energy modernisation pays for itself faster than just replacing 
the central heating system. However, these projects involve high investment costs, which cannot be 
allowed to stretch the budget of those in energy poverty any further. Nevertheless, they can be an 
important tool in the armoury of local authorities in their struggle against this issue, e.g. by preparing 
plans for the deep and comprehensive energy modernisation of municipal buildings in order to reduce 
their energy demand and lower their operating costs. 

20 Pytliński Ł, Dworakowska A, Guła A, Single-family dwellings in Poland – heating sources, energy status, investment priorities, 
2021

21 Journal of Laws of the Republic of Poland 2017, item 1912, Regulation of the Ministers of Energy of 5 October 2017 on 
the detailed scope and manner of drawing up an energy efficiency audit and methods of calculating energy savings
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However, there are solutions available on the market that can reduce energy bills at low cost. An 
additional advantage of these solutions is that they do not require any significant interference with the 
structure of the building or its systems.

One solution is to use automatic temperature control devices to help regulate the temperature in 
the rooms that the household actually uses. The most common solutions in Europe are thermostatic 
radiator valves (56%) and manual valves without thermostatic heads installed at the hot water inlet 
to the radiator (approx. 39%).22 Replacing manual valves on radiators with thermostatic valves in all 
rooms in the building will result in savings in the order of 36%.23 Another important aspect is to ensure 
constant, adequate thermal comfort in rooms that should be kept at different temperatures in line 
with their purpose. 

A further potential low-cost solution is to use weather compensation controls on the boiler, which 
allow its operation to be controlled in line with weather conditions. This solution can produce energy 
savings of up to 10% or even more, and the investment will pay for itself within 2.5 years. It is worth 
bearing in mind, however, that the central controller on the boiler will not ensure that the temperature 
varies in each room, so radiator thermostats should always be fitted at the same time.

Fitting good-quality insulation to the pipes supplying heat to the radiator adds another 2–4% 
of energy savings. Simply lowering the temperature at night by 2°C will save a further 5% in final 
energy.24

These low-cost investments can be made as a first step towards reducing heating costs if the 
building's owner cannot afford comprehensive energy modernisation. The savings achieved in this 
way will make it easier to take further measures to reduce the building’s energy needs significantly 
over several years. These kinds of phased investments in improving the energy efficiency of buildings 
can be an effective way of counteracting the growing problem of energy poverty in Poland. 

22 ECOFYS, Optimizing the energy use of technical building systems – unleashing the power of the EPBD’s Article 8, 2017
23 Prof. Dr.-Ing. Hirschberg, Energy efficiency related to the change of thermostatic radiator valves, 2016
24 ECOFYS, Optimizing the energy use of technical building systems – unleashing the power of the EPBD’s Article 8, 2017
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Table 1: Calculation of energy cost savings as a result of retrofitting and modernisation measures
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5.  The fight against  
energy poverty

Government programmes aimed at combating energy poverty should raise awareness and improve 
people's knowledge of the issue. Continuing to replace old boilers with modern and efficient ones 
that emit far less pollution and investing in connections to the district heating network are both 
extremely important. However, the significance of energy efficiency and its impact on reducing energy 
consumption – and thus lowering energy bills – cannot be overlooked as part of these measures, 
which can have a direct impact on the fight against energy poverty in the long term. Nevertheless, it is 
important to remember that one-off assistance in the form of subsidies for the purchase of a heating 
system is not a silver bullet for energy poverty.  Due to its permanent nature, the problem requires 
long-term strategies that take into account the specific features of society and an analysis of the stock 
of buildings and their technical condition.

The simplest solution that presents itself is cash handouts to buy fuel, which will solve the 
problem of energy poverty temporarily. Once these funds have run out, however, the problem will 
return when people next need to turn the heating on, when they are again short of money to buy coal 
or gas. Rather than solving the problem of energy consumption and its costs, however, handouts 
merely push it back to the following year. 

One important financial instrument capable of reducing energy poverty is the Clean Air priority 
programme implemented by the Polish National Fund for Environmental Protection and Water 
Management (NFOŚiGW), which aims to subsidise the replacement of inefficient heat sources and 
improve the energy efficiency of buildings. The amount of the subsidy depends on a person's average 
monthly income. Efforts to replace approximately 350,000 heat sources at a cost of approximately PLN 
3.6 billion saw almost 60% of them replaced with boilers powered by fossil fuels, mainly gas (43.5%) 
and coal (16.3%).25 Crucially, therefore, only some 40% of the projects funded involved replacing the 
heat source and thermally upgrading the building, while more than half only involved replacing the 
heat source.26 

The next iterations of the programme should therefore focus mainly on promoting energy 
efficiency improvements in buildings, in particular deep, comprehensive energy modernisation that 
will significantly reduce energy demand. It is also important to point out that modernised buildings 
and central heating systems are required to be equipped with energy management solutions for both 
the entire building and individual rooms, i.e. weather compensation controls and/or thermostatic 
valves. It is worth putting more emphasis on the use of zero-emission energy sources in buildings 
modernised under the programme: the use of heat pumps to heat buildings would open the door to 
the quick decarbonisation of the sector, in particular after the transformation of the power system. 
The high capital intensity of this type of investment, which places a particular burden on households in 

25 Data from the website of the Clean Air Priority Programme
26 Stefańczyk A, Śniegocki A, Wetmańska Z, Thermal Modernisation in ‘Clean Air’: Exception or Rule?, Reform Institute, 2022



16

Energy poverty. The role of energy efficiency in the fight against energy poverty

energy poverty, makes increasing support for building materials and ensuring the maximum amount 
of support for deep energy modernisation extremely important. 
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