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Executive summary
•

The improvement of energy efficiency is the most cost-effective way to meet the demand for
energy in the course of the ongoing energy transition.

•

This holds for comparing investment into energy efficiency both with an increase in clean
energy generation, and with no action and continued use of coal to generate electricity and
heat.

•

This finding is based on calculations performed for electricity used by appliances in residential and office buildings, thermal energy produced from coal to heat residential buildings, and
energy used to generate process heat in industry.

•

Reducing the demand for electricity used by cooling and lighting appliances in residential and
office buildings by 1 megawatt hour (1 MWh) by deploying more energy-efficient equipment
will cost PLN 97 on average in 2021-2030. Producing the same amount of electricity from
renewable sources will cost thrice as much (PLN 299), while producing the same amount of
energy in an existing coal-fired power plant will cost PLN 320. For scale, a typical household
in Poland uses annually approx. 2 MWh per year.

•

In the analysed period of 2021-2030, an improvement in the energy performance of a building
that reduces its demand for heat will cost PLN 52 for each gigajoule of saved thermal energy
on average (1GJ is the amount of heat used by a typical non-retrofitted house in 3 days during
the heating period). The cost of producing the same amount of heat from coal burnt in a
household boiler, including the costs of its purchase and maintenance, currently amounts to
63 PLN/GJ. In view of the planned imposition of emission charges on emissions from buildings, this cost may increase to 103 PLN/GJ by 2030. Replacing a coal boiler with a heat pump
without prior energy retrofitting of the building involves a comparable cost of 105 PLN/GJ.
The cost of a comprehensive transition to decarbonised heating by means of a combination of
deep energy retrofitting and heating electrification is 88 PLN/GJ.

•

In industry, the cost of reducing the demand for energy by 1 GJ in low-temperature processes
by deploying more efficient equipment and using waste heat is PLN 33. Producing 1 GJ of heat
for the same processes in the variant of no action and continued use of coal costs PLN 75 in
the analysed period. Eliminating coal by installing a non-carbon heat source, i.e. a large-scale
heat pump, without any improvement of energy efficiency, costs 86 PLN/GJ. On the other
hand, the cost of a comprehensive solution that includes an energy efficiency improvement
and installation of a heat pump to meet the remaining demand for energy is PLN 74 per 1 GJ.

•

The transition to climate neutrality will involve utilisation of electricity for heat generation and
powering vehicles. In the sectors which are difficult to electrify, fossil fuels will be replaced
by non-carbon hydrogen, including hydrogen produced by electrolysis. It will lead to a rapid
increase in the demand for renewable electrical energy in areas where electricity has not been
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used before. Without improving energy efficiency, the development of renewable generation capacity at a rate which would allow meeting this increasing demand will constitute a
challenge. This will be due to barriers related to inter alia the availability of resources, space
or qualified labour, the duration of administrative procedures and energy grid constraints.
Utilising the energy efficiency potential is essential if the energy transition is to be accomplished within the timeframes resulting from the EU’s climate goals.
•

6

Failure to improve energy efficiency will lead to high costs of both energy production and
emission charges for the entire society. For example, the failure to achieve the energy efficiency improvement targets for industry and residential buildings set by the National Energy
and Climate Plan (Krajowy Plan na rzecz Energii i Klimatu (KPEiK)) will incur an additional
annual cost of PLN 11 billion by 2030. In the entire period of 2021-2030, the accumulated
cost of additional expenditure, which can be avoided thanks to efficiency improvement, will
reach PLN 51 billion. At this point it should be noted that the energy efficiency targets set out
in KPEiK are far from satisfactory in view of the EU’s new climate goals.
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Recommendations
•

Public policy in the area of energy efficiency should comprehensively take into consideration
all of the costs and benefits of energy efficiency improvements in the medium and long term.

•

When designing support instruments and regulatory measures, such as efficiency standards,
policy makers should take into consideration the medium- and long-term goals, i.e. the necessity to decrease the demand for energy up to 2030 in the entire EU by at least 9% as compared
to 2020 forecasts, as well as the goal of climate neutrality which the EU has committed to
achieve by mid-century at the latest.

•

Financial support instruments facilitating investment in the improvement of energy efficiency
are required. Those should be subsidies in the case of households and repayable instruments
in the case of companies, while companies should also have access to subsidies if they implement innovative solutions.

•

Support instruments should promote complex and deep energy retrofits and other activities
resulting in a significant reduction of the demand for energy, as those are the most cost-effective in the long run.

•

Support instruments must be accompanied by straightforward regulatory measures, i.e. gradually increasing obligatory energy efficiency standards.

•

Furthermore, it is necessary to implement measures to raise awareness of available solutions
and best practices, available support mechanisms, the economic calculus of investments in
energy efficiency improvements, and EU goals and policies concerning energy efficiency.

•

Utilisation of the potential of energy efficiency improvement in the economy requires qualified specialists, hence, it should also be a goal of public policy to ensure an appropriately large
workforce with the required skills. Competencies related to energy efficiency may constitute a
promising retraining option for people leaving employment in fossil fuels sectors.
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1. Introduction
With the entry into force of the European Climate Law on 29 July 2021, the European Union
legally committed to reduce greenhouses gases by at least 55%, as compared to the 1990 level,
before 2030, and to become climate neutral in 2050 at the latest.
Achieving these goals requires a revision and amendment of a number of EU regulations
impacting the decarbonisation rate of the economy, including setting new renewables and energy
efficiency goals for 2030, which currently stand at 32% and 32.5%, respectively. It will also necessitate the revision of, among others: the RES Directive, the Energy Efficiency Directive and Energy
Performance of Buildings Directive. Amendment proposals of the first two aforementioned directives and several other legal acts essential for the achievement of climate goals were presented
on 14 July 2021. The proposed amendments to the Buildings Directive and several other EU
regulations are expected to be unveiled in December.
In the package of reforms presented in July 2021, the Commission proposed, among other
objectives, to:
•

increase the share of renewable energy sources to 40% by 2030,

•

improve energy efficiency so as to achieve a reduction of final energy consumption by 36%
by 2030 in relation to the 2007 forecasts (9% in relation to the 2020 forecasts that take into
consideration the actions planned under the current National Energy and Climate Plans),

•

impose charges on greenhouse gas emissions from buildings and road transport as of 2026,

•

allocate additional funds from the expanded Modernisation Fund and the new Social Climate
Fund for energy efficiency improvement, including in particular the renovation of residential
buildings.

Final energy consumption - consumption of energy carriers by end-users (e.g. households, companies, public institutions). The carriers include electricity and district heat, as well as fuels used
directly by end users (e.g. petrol combustion in cars, coal burning in home boilers). Final energy
consumption does not include losses arising from energy carrier processing and distribution by
the energy sector. For example, the final energy supplied to sockets in households in the form of
electricity constitutes only a part of the energy content of the coal burnt at a power plant.
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The proposals included in the package will be discussed over the coming months and modified in the legislative process with the participation of the European Parliament and the Council.
Apart from the climate goals, the broader context of this work is defined by the strategies already
adopted by the Commission for particular sectors under the European Green Deal.
From the point of view of energy efficiency, the “Renovation Wave” and the Energy Sector
Integration strategies are the most important ones. The Renovation Wave strategy assumes at
least doubling the rate of building renovation in the EU and supporting deep energy retrofitting.
By 2030, 35 million buildings in the entire EU are to be renovated, as a result of which greenhouse
gas emissions generated by buildings will decrease by 60%, final energy consumption in buildings
will decrease by 14%, and the demand for energy for heating and cooling will decrease by 18% by
2030. The Energy Sector Integration strategy envisages the electrification of heating and transport and integration of various energy applications into one system to use energy more efficiently,
e.g. thanks to the utilisation of waste heat for heating, or using heating equipment in the buildings
and electric vehicle batteries as buffers or energy storage units to balance grids. The Hydrogen
Strategy, which envisages the replacement of fossil fuels with hydrogen where direct electrification is not possible, is related to the Energy Sector Integration strategy. It assumes that by 2030,
hydrolysers producing green hydrogen from renewable electrical energy of a total capacity of 40
GW will be installed in the EU.
Such a vision of the EU’s energy transition means that it is necessary not only to rapidly
deploy renewable energy sources to replace fossil fuels, but also to take far-reaching energy efficiency measures to reduce the rate at which demand for energy is growing.

9
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Box 1 The Energy Efficiency First principle

The principle of giving priority to energy efficiency (Energy Efficiency First) is a horizontal rule in the EU’s
climate and energy policy. Formally, the requirement to apply it was introduced in 2018 in the Resolution
on the Governance of the Energy Union which established energy efficiency improvement as one of the
five dimensions of the energy union and obliged the Member States to incorporate the Energy Efficiency
First principle when designing their national action plans for energy and climate (the NECPSs).
As defined in the Regulation, the Energy Efficiency First principle means “taking utmost account in energy
planning, and in policy and investment decisions, of alternative cost-efficient energy efficiency measures to make energy demand and energy supply more efficient, in particular by means of cost-effective
end-use energy savings, demand response initiatives and more efficient conversion, transmission and
distribution of energy”.
Practical implementation of the Energy Efficiency First principle consists in taking into consideration the
potential benefits of energy efficiency improvements (i.e. of reducing energy demand, improving the
efficiency of generation, transmission and distribution, and energy demand management) when taking
decisions regarding energy system development. The benefits that are not directly related to the energy
system (co-benefits), such as an improved air quality or reduction of energy poverty in the case of residential buildings, should also be taken into account. Wherever, in view of such an assessment, activities related to efficiency turn out to be more advantageous, they should have priority over investment
into new energy generation, development of the distribution and transmission infrastructure or new fuel
sources.1
The Energy Efficiancy First principle applies not only to energy and climate plans and policies, but also
to the spending of EU funds. Adoption of strategic frameworks for the improvement of energy efficiency
is one of the so-called thematic basic conditions of access to the Cohesion Policy funds in the new EU
budget perspective. Improvement of energy efficiency is also one of the priorities of green transition
investments under the Recovery and Resilience Facility.
This paper attempts to apply the approach described above, i.e. to assess the potential of energy efficiency improvement and related benefits in three areas: electricity consumption in residential and office
buildings, thermal energy consumption in residential buildings and industrial energy consumption.

1
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2. Economic efficiency of
investment in reducing
energy demand case studies
To verify the economic efficiency of measures to improve energy efficiency, three typical energy
consumption cases were analysed. The costs of improving energy efficiency were compared to
the cost of no action and the costs of transition to non-carbon solutions without prior improvement of energy efficiency.
The first considered case looks at the reduction of electricity demand in residential and office
buildings achieved by installing energy-efficient lighting and cooling appliances, and at transition
to non-carbon solutions where coal-based electricity is replaced with electricity from renewable
sources.
The second case analyses the energy retrofitting of a building, including thermal insulation
of walls, replacement of windows and doors, and optimisation of heating, ventilation and air
conditioning systems. Furthermore, the cost of replacing coal-based energy with electricity from
renewable sources and the cost of no action, i.e. continuing coal-based energy production, were
examined in the analysis.
The third case concerns heat for low-temperature industrial processes. The activities
analysed consisted in installing more energy-efficient appliances and utilising waste heat, as well
as the replacement of coal-fired heat source with a large-scale heat pump. Moreover, the cost of
no action and the continued use of coal was examined.
The costs compared in the study include both necessary investment expenditure (per unit of
energy produced, taking into consideration a discount rate of 6%), as well as average unit costs
of maintenance, fuel and emissions allowances. This approach provides fully comparable indicators that reflect the costs of energy production and energy savings within the given time horizon
(2021-2030).
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2.1. Reduction of electricity demand in
residential and non-residential buildings
Costs of the following options were calculated for the case study:
•

no action and continued generation of electricity in a modern coal power plant. As the base
unit for the purposes of the calculations, 1 TWh of electricity was assumed;

•

construction of new renewable sources enabling the production of 1 TWh of electricity from
RES - photovoltaics and wind power on-shore and off-shore;

•

reduction of electricity demand by 1TWh through replacement of lighting and cooling appliances.

1 terawatt hour (1 TWh) is an amount of energy that covers the yearly demand of approx.
500,000 households. It corresponds to approx. 3.5% of electricity consumed by all households
in Poland. This amount of energy could meet the demand for electricity of all households in the
Warmian-Masurian Voivodeship.
The costs of no action were determined by calculating the cost of continued hard coalbased electricity generation. On the basis of the parameters given in the National Energy and
Climate Plan, such as the variable costs of electricity production and the efficiency of hard coalfired power plants, the total variable costs (maintenance and fuel costs) of the production of 1
TWh of electricity were determined. On the basis of data published by the National Centre for
Emissions Management (KOBiZE), the volume of CO2 emissions corresponding to a given amount
of energy was estimated.2 The costs of emissions allowances were also included in the calculation
as an additional cost of fossil-based electricity generation (the average cost of allowances in the
analysed period will be 65 EUR/tonne of CO2 based on the current prices and KOBiZE forecasts
until 2030). The full cost of generating 1 TWh of electricity from coal in 2021-2030 will amount
to PLN 320 million on average.
To estimate the costs of generating the same volume of electricity from renewables, it was
assumed that the energy would be obtained from photovoltaics and wind power on-shore and
off-shore (in the proportion of 8/45/47, corresponding to projections from the government’s strategic documents for 2030). The costs of energy generation from renewable sources, including the
costs of renewable energy source deployment and operational costs, were estimated on the basis
of average RES energy selling prices determined at auctions held by the Energy Regulatory Office
(Urząd Regulacji Energetyki) and the statutorily established reference price for the off-shore wind
power industry. The calculations also reflect the expected decrease in renewable energy production
costs in the following years in line with the pace assumed in the National Energy and Climate Plan.
The estimation also includes the costs of expansion of the medium voltage electricity grid necessary
for efficient transmission of the energy produced. Based on the above assumptions, the cost of
generating 1 TWh of electricity from RES was estimated at PLN 299 million in the period studied.
2
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To determine the costs of energy efficiency improvements resulting from the installation of
efficient appliances in residential and office buildings, the results of the EU COMBI project were
used,3 the aim of which was to quantify the benefits resulting from energy efficiency improvement
in the EU member states. Due to the availability of data on the costs and potential energy savings,
the activities examined in this analysis include lighting modernisation and improvement of energy
performance ratings of cooling appliances in residential and non-residential buildings in Poland
by 2030. It should be noted that the total potential for savings is broader and includes, inter alia,
further improvement of energy efficiency of with more efficient audio-video and household appliances. In the analysed case, the cost of reducing the demand for energy by 1TWh of electricity
is approx. PLN 97 million.
The calculations for coal-based energy generation and generation from renewable sources
concern the costs to the energy system, which determine the wholesale energy price. When
converted into one megawatt hour, generation of 1 MWh in the system will cost PLN 320 in the
case of continued use of coal, and PLN 299 if energy is generated from renewable sources. The
cost of saving such an amount of energy borne by a building owner will be PLN 97.
Figure 1. Production of 1 TWh of electricity – average yearly costs of no action, investment in
RES and investments in energy efficiency in Poland in the period of 2021 – 2030.
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3

The interactive database and detailed description of the project are available on the project website.
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Box 2. Electricity demand in Polish households

In Poland, households consumed 29.2 TWh of electricity in 2018, with lighting and electrical appliances
accounting for most of this consumption (22.6 TWh).4 In the coming years, due to electrification of heating
and transport, the demand for electricity in households will increase, while the demand for other energy
carriers will decrease. Reduction of energy demand with energy-efficient lighting and cooling equipment will reduce the scale of the necessary deployment of new sources and energy system expansion.
Improved energy efficiency will enable prosumers to develop smaller, and therefore cheaper, photovoltaic
installations and will reduce the costs for energy system operators and, consequently, the rate of increase
in energy prices. One terawatt hour thus saved could power about 300,000 heat pumps serving a typical
home.5 The potential for electricity savings that can be achieved in residential homes in Poland by 2030
thanks to energy-efficient lighting and cooling equipment is, according to the COMBI project database,
about 1 TWh. This means that if heat pumps were installed in all homes benefiting from the Clean Air
Programme, in 2030 one in ten of them could be entirely powered by the energy saved. If non-residential
buildings are also included, the savings potential increases to more than 3 TWh.

2.2. Reducing fuel demand in the residential
sector by improving the energy
performance of buildings and installing
zero-emission heat sources
The following costs were identified in the case study:

14

•

no action taken, i.e. continued generation of thermal energy from coal. For the purpose of the
calculations, 1 million tonnes of coal was assumed as the unit. To illustrate the scale, households in Poland consume 10 million tonnes of hard coal per year;

•

replacing a coal boiler with a heat pump;

•

improving the energy performance of buildings to reduce energy demand by the volume
produced by burning 1 million tonnes of coal;

•

improving the energy performance of buildings to reduce energy demand by the volume
produced by burning 1 million tonnes of coal and covering the remaining energy demand with
heat pumps.

•

In this case, unlike in the first, these are retail costs incurred by the building owner.

4

Statistics Poland (2020): Energy consumption in households.

5

A building from the 1980s with an area of 150 sq m, inhabited by 4 people. Energy demand data sourced from
Globenergia.
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The analysed case presents the costs resulting from continued burning of coal in domestic
boilers and the costs of CO2 emissions (in line with the plans to extend emissions trading to the
buildings sector). The cost of energy production from 1 million tonnes of coal and the cost of CO2
emissions were calculated using calorific values and CO2 emission factors used by the National
Centre for Emissions Management (KOBiZE). The efficiency of a hard coal boiler was taken from
the National Energy and Climate Plan (KPEiK).6 In the analysed case, the price of hard coal was
assumed on the basis of the Statistics Poland’s Communication on average annual retail price of
1000 kg of hard coal in 20207 Investment costs and fixed boiler operating costs were based on the
Energy Forum report Clean Heat 2030. Strategy for heating. 8 The costs of emission allowances are
based on the average value of KOBiZE forecasts until 2030.9
The cost of producing thermal energy from burning coal in a household boiler currently
stands at 49 PLN/GJ, and the cost of purchasing and maintaining a coal-fired boiler adds a further
14 PLN/GJ of the energy obtained. If carbon pricing is imposed in 2026 on greenhouse gas emissions from residential buildings in accordance with the EU reform proposal, the cost could rise
to 103 PLN/GJ by 2030. A typical household using coal for heating uses about 3 tonnes of this
fuel per year, which generates 54 GJ of heat. Using coal in a typical Polish household in 2030 will
generate a total annual cost of over PLN 5.5 thousand, of which over PLN 2 thousand will be the
cost of emissions charges.
Figure 2. Annual unit costs of eliminating coal heating in a residential building, average for
2021-2030
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6

Ministry of State Assets (2019): National Energy and Climate Plan.

7

Statistics Poland, (2021): Communication on average annual retail price of 1000 kg of hard coal in 2020.

8

Energy Forum (2019): Clean heat 2030 | Strategy for heating.

9

KOBIZE (2020): The European Green Deal impact on the GHG’s emission reduction target for 2030 and on the EUA
prices.
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Since the use of individual coal-fired boilers is one of the main sources of air pollution, steps
are being taken at the central government and local government levels to eliminate such heat
sources. The most commonly chosen solution is to replace a coal-fired boiler with a gas-fired one,
but this is risky due to the rising cost of fuel and potentially the need to pay emission charges
already in a few years’ time. Nor is it optimal for climate reasons: while gas is less carbon-intensive
than coal, it still generates significant emissions of greenhouse gases. Therefore, in the analysis
we consider replacing a coal boiler with electric heating. Different variants are available, such as
underfloor heating with electric heating mats and cables or heating foil, as well as heating with a
heat pump. The cost presented in the analysis concerns specifically a heat pump.
Unit heat generation costs for heat pumps from the Energy Forum publication on the RES
utilisation in heating sector were used10 to determine the costs of producing heat from a heat
pump. These were supplemented with assumptions concerning the expected reduction in heat
pump costs, sourced from the EU ASSET project database. Using a heat pump without a prior
energy retrofit of the building leads to a slight increase in the cost of obtaining the same volume
of energy, which amounts to 105 PLN/GJ.
Improving the energy performance of a building reduces its energy demand. To estimate the
energy savings resulting from the energy retrofit and to calculate the costs, the results of the COMBI
project were again used, this time for additional insulation of walls and replacement of woodwork
in combination with an optimisation of HVAC systems. The cost of improving energy efficiency
and obtaining savings as a result of energy modernisation is 52 PLN/GJ. This cost is lower than the
cost of not performing the energy upgrade and continuing to generate power from coal when not
charged for emissions and two times lower when these costs have been taken into account.
Additionally, a variant was analysed in which, apart from the cost of a complex and deep
energy retrofit leading to the reduction of energy demand by 65% (in this case a higher cost of
deep energy upgrade was assumed on the basis of the EU ASSET project database), the cost of
covering the remaining heat demand with a heat pump was also considered. In this comprehensive approach, the cost of improving energy efficiency and switching to zero-emission heating
with a heat pump is 88 PLN/GJ. This cost is significantly lower than the cost of not taking any
steps and continuing to burn coal to produce heat to which carbon pricing will apply.
It is worth noting that in the coming years, an increase in the demand for energy will be
generated not only by heating buildings, but also by cooling them. Energy upgrades of buildings
will also reduce the electricity demand generated by air conditioning, providing additional benefits not included in the calculations presented.
To illustrate the effects of not improving energy efficiency at the level of the whole economy,
the below figure presents the costs of producing thermal energy from burning 1 million tonnes
of hard coal, which corresponds to the energy consumption of over 300 thousand typical residential homes during one heating season. The costs of taking measures to improve the energy
efficiency of buildings are two times lower than the costs of not taking any action if the building
sector is covered by an emissions trading scheme, and significantly lower without it being covered
10 Energy Forum (2020), Renewable Energy Sources in Heating. Technologies that will change our reality
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by carbon pricing. Generating energy from heat pumps after a comprehensive and deep energy
upgrade is more financially beneficial than taking no action to improve energy efficiency.
Figure 3. Cost of using 1 million tonnes of coal or alternatives to heat buildings in Poland,
average for the years 2021-2030
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Box 3. Demand for hard coal in Polish households

Households in Poland annually consume about 10 million tonnes of coal for space heating,11 which is
more than anywhere else in Europe. This is the most important cause of air pollution that translates into
serious, unacceptable health costs for the society. Eliminating coal-fired boilers is therefore an urgent
necessity. Current instruments to support the replacement of heat sources are designed to eliminate
smog, not to thoroughly improve the energy efficiency of buildings, and do not focus on reducing energy
demand. However, replacing coal-fired boilers with zero-emission heat sources without significant energy
efficiency improvements will be more expensive considering the 2030 horizon than installing heat pumps
with simultaneous comprehensive and deep energy retrofits. According to the COMBI project data, the
potential of energy savings in buildings achievable through energy retrofits is about 75 million GJ by
2030, of which residential buildings account for as much as 63 million GJ (equivalent to the consumption
of about 3.5 million tonnes of coal).

11

Statistics Poland (2020): Energy consumption in households in 2018.
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2.3. Reducing energy demand in industrial
processes
In the third case study, the costs of obtaining low-temperature heat in industrial processes were
determined for the following variants:
•

no steps taken to increase energy efficiency, and continued coal combustion;

•

installation of a large-scale heat pump;

•

improving energy efficiency;

•

improving energy efficiency and installing a heat pump.

Based on the results of the ASSET project,12 which aimed to provide studies to support the
EU policy making, the investment and operating unit costs of heat production in a coal-fired boiler
were estimated. The Statistics Poland data on the purchase prices of energy carriers per economic
sector were used to determine the cost of coal purchases by industry in 2019. For the calculation
of emissions costs, the indices of calorific values and emission factors as well as the forecast of
emission allowance prices published by KOBiZE were used. In the case studied, if no action is
taken to improve energy efficiency, the total cost of obtaining heat is 75 PLN/GJ, of which 29
PLN/GJ is the cost of fuel purchase, and 35 PLN/GJ is the cost of emissions allowances.
The cost of producing energy by means of a heat pump without prior improvement of energy
efficiency was estimated on the basis of the Energy Forum publication Energy Forum publication
on the RES utilisation in heating.13 It amounts to PLN 86/GJ.
The ASSET project database was used to determine the unit cost of energy savings resulting
from energy efficiency measures. Based on the project results, the unit cost of achieving energy
savings was estimated. This data was compared and adjusted using the DEEP database14 – a
benchmarking platform presenting energy efficiency improvement expenditures and resulting
energy savings based on actual projects implemented by the industry sector. The above calculations show that the cost of obtaining savings in industry as a result of measures taken to improve
energy efficiency is 33 PLN/GJ.
In the last variant studied, it was assumed that measures taken (including the use of more
energy efficient equipment and the use of waste heat) would reduce energy demand by 30% and
the remaining 70% of energy would be produced using a heat pump. The cost of this action was
determined at 74 PLN/GJ.

12 European Commission (2018): ASSET Study on Technology pathways in decarbonisation scenarios.
13 Energy Forum (2020), Renewable Energy Sources in Heating. Technologies that will change our reality
14 The DEEP database is available on the project website.
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Figure 4. Cost of obtaining or replacing 1 GJ of energy in low-temperature industrial processes,
average for the years 2021-2030
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Box 4. The cost of not improving energy efficiency

The estimates of avoided energy generation costs and emission charges, as derived from the case study
analysis in this report, can be related to the volume of energy savings envisaged in the government’s strategic documents. In this way it is possible to estimate the cost to society as a whole of failing to improve
energy efficiency.
For example, failure to achieve the energy efficiency targets for in industry and buildings, i.e. to reduce
energy consumption by 5.3 Mtoe (222 million GJ), as stipulated in the National Energy and Climate Plan
(KPEiK) will entail an additional annual cost that will reach PLN 11 billion by 2030. In the entire 20212030 period, the cumulative value of additional expenses that can be avoided through energy efficiency
improvements will reach PLN 51 billion. It is worth noting that the most recent analyses presented by the
European Commission in July 2021 indicate that the savings potential is greater than that indicated in the
NECP15 (the ICF analyses cited by the Commission indicate that if Poland uses the technical potential for
energy savings, it may consume less than 60 Mtoe of final energy in 2030, while the NECP puts energy
consumption in 2030 at 65 Mtoe). The efficiency improvements outlined in the Plan are not sufficient
in the context of the EU new climate goals, and using the full potential in this respect will significantly
reduce the cost of the transition to climate neutrality.

15

European Commission (2021): Impact Assessment Report Accompanying the Proposal for a Directive of the European
Parliament and of the Council on energy efficiency (recast), SWD(2021) 623 final.
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3. Summary
Investing in energy efficiency improvements is a more cost-effective option than simply replacing
carbon-intensive energy with low-carbon sources. The climate goals resulting from the Paris
Agreement and the European Union climate regulations are so ambitious that achieving them will
require the use of all technically feasible and cost-effective solutions for reducing greenhouse
gas emissions, including, in particular, measures to reduce energy demand and use energy more
efficiently.
The energy transition model adopted by the European Union envisages electrification of
transport and heating, and replacement of fossil fuels in certain applications with green hydrogen
generated from RES in the process of electrolysis. The implementation of these plans will lead to
a substantial increase in the demand for electricity in the sectors that have not been significant
users of electricity so far. Growing demand for electricity will therefore require not only a significant expansion of zero-emission, renewable generation capacity, but also an extensive upgrade of
the entire power system, which will have to cope with the transmission and distribution of larger
volumes of energy than before and with flexible balancing of power from intermittent sources
with a variable generation profile. The more the growth of demand for electricity (including for
heating purposes) is constrained by improving energy efficiency wherever possible, i.e. primarily
in the traditional areas of electricity use, the easier and less costly for society it will be to build
and finance such system. Meeting all of the growing demand for electricity without improved
efficiency may even prove impossible within the assumed timeframe due to limited availability
of funds, constraints in the supply of raw materials, skilled workforce, and adequate space for
renewable energy sources, the time needed to complete administrative procedures and implement RES investments, or technical limitations on the side of the power grid.
The case studies presented in this report show that reducing energy demand in three important areas, i.e. electricity consumption by appliances in households and businesses, heat consumption by households, and heat consumption by industry, is more cost-effective not only than decarbonisation pathways that ignore the role of energy efficiency, but also than the no-action option
resulting in a continued use of fossil fuels.
Moreover, the analysis does not take into account the external costs of burning fossil fuels,
i.e. the health, social and environmental costs of air pollution, the destruction of water resources
by coal mining and coal-fired power generation, and finally the effects of climate change, such
as droughts, floods, and extreme weather events. Including these costs would tip the balance
even more in favour of energy efficiency options and investment in zero-carbon energy sources.
Furthermore, in many situations the no-action option may not be feasible for reasons other than
costs. This applies, for example, to households covered by local anti-smog resolutions, which
provide for a complete ban on solid fuel boilers in homes in the coming years.

20

Less is More. The role of energy efficiency in the transition to climate neutrality

However, it is important to remember that investments in energy efficiency improvements
also encounter obstacles. One major barrier concerns access to funds for efficiency investments,
which are cost-effective over their lifetime but require a significant upfront investment. Progress
in energy efficiency is also hindered by low levels of awareness of available solutions, the cost-effectiveness of their implementation, and the EU targets and policies that make efficiency improvements necessary. Thus, public interventions are needed to facilitate the financing of efficiency
improvements and to raise awareness of available solutions.
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