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• New EU policies concerning H&C
• JRC reviews of MSs assessments (Article 14 EED, NECPs)
• Decentralised, centralised technology options

• Heat pumps
• Geothermal
• Solar heat
• Biomass

Overview
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• Fit for 55 (FF55) - European climate law 
with goal of reducing emissions by at 
least 55% by 2030.

• At least 40% from RES in the overall 
energy mix
• H&C – binding increase of RES by 0.8pp 

annually until 2026 and 1.1pp afterwards, and 
for DHC the annual required increase is 2.1pp 
including waste heat

• All new public buildings are zero emission 
buildings from 2028. All new buildings from 
2030.

Fit for 55 package
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REPowerEU

REPowerEU aims at phasing out Russian gas 
imports by:

• Diversifying energy supplies, increase RES 
target to 45% by 2030 and energy savings to 
13%

• In the H&C domain e.g.:
• 30 million hydronic heat pumps added by 2030
• Develop and modernise DHC systems to 

replace fossil fuels with RES and WH
• EU ETS expanded to include buildings and 

transport
• Speed up permitting process for renewable 

projects
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• Most MSs forecasts 
about 5-10% reduced 
heat demand by 2030, 
and 20-40% by 2050

• Building envelope 
improvements, more 
efficient supply 
technologies

Heating demand forecasts from MS’ assessments

Source: JRC analysis, 2022
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• Most MSs did not
provide forecasts for 
cooling

• Countries forecast 
increased cooling 
demand

• Warmer weather, 
more comfort

Cooling demand forecasts from MS’ assessments

Source: JRC analysis, 2022
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• NB, before 
REPowerEU
• Bioenergy and heat 
pumps have largest 
potentials
• Some countries 
identified large 
geothermal potentials, 
e.g. BE.FL, DE

Examples of identified potentials for RES H&C

Source: JRC analysis, 2022
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• Limited forecasted growth for DHC in most countries
• Increased contribution from high-efficiency 
cogeneration is forecasted in about half of the Member 
States

Other observations
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• Significant potential 
identified in many 
countries, in others not so 
much
• Key technology for 
both individual and 
centralised options
• REPowerEU will 
accelerate the 
deployment

Heat pumps, economic potential from Art 14 
EED

Source: JRC analysis, 2022
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• Heat pumps are generally a mature technology 
• Example areas for R&D:

• Make HPs more cost-effective in less insulated buildings by reducing 
up-front costs and improving efficiency and extending operating range

• Reduce noise from compressors and fans
• Ensure safe end-of-life disposal of refrigerants
• Increase smartness
• New types of heat pumps, e.g. magnetocaloric, thermo-acoustic, 

membrane
• Clean Energy Technology Observatory: Heat Pumps in the European Union – 2022 Status 
Report on Technology Development, Trends, Value Chains and Markets (europa.eu)

Heat pumps, R&D areas

https://publications.jrc.ec.europa.eu/repository/handle/JRC130874
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Holistic analysis
• Decarbonising EU residential buildings with 
heat pumps for different building typologies and 
climates.

• Potential energy savings and CO2 reductions

• Impact on power system

• Jobs and skills

• Vulnerable citizens

• EU manufacturers competitive position

To be published in June

Upcoming JRC heat pump study – opportunities 
and challenges
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• 12/23 analysed biomass 
for DHC and individual 
solutions
• Large potentials identified 
in some MSs 
• Some expressed 
hesitation to use biomass for 
heat applications

Bioenergy, economic potential (Art 14 EED)

Source: JRC analysis, 2022
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• Advanced combustion for improved efficiency and emission 
profiles
• Developing reliable and integrated supply chains, feedstock 
diversification
• Bioenergy with Carbon Capture and Storage

Bioenergy, R&D areas
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• 9/22 analysed 
potential of geothermal 
for DHC
• Significant potential 
identified in DE, BE.FL
• Depends on suitable 
heat sources

Geothermal, economic potential from Art 14 EED

Source: JRC analysis, 2022
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• Reduce investment costs, e.g. geological characterisation, 
drilling, 
• Smart monitoring and control system to optimise operation 
and maintenance
• Explore synergies with similar technologies, e.g. CCS, oil/gas 
exploration
• Offer load balancing services to the power system, provide 
heating and cooling services using the geothermal source as 
storage

Geothermal, R&D areas
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• 10/22 analysed solar 
thermal for DHC and for 
individual solutions
• MSs identify limited 
potentials

Solar heat, economic potential (Art 14 EED)
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• Advanced solar collectors including high-performance 
materials, designs that can enhance absorption and reduce 
heat loss
• Thermal energy storage technologies
• Integration and optimisation with existing heating 
infrastructure, e.g. control strategies
• Hybrid systems, e.g. solar with biomass, geothermal, waste 
heat

Solar heat, R&D topics
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Thank you

© European Union 2023

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the 
EU, permission may need to be sought directly from the respective right holders.

Slide xx: element concerned, source: e.g. Fotolia.com; Slide xx: element concerned, source: e.g. iStock.com

https://creativecommons.org/licenses/by/4.0/
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JRC Publications Repository (europa.eu)

You can find JRC reports at

https://publications.jrc.ec.europa.eu/repository/
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• Your strategies will be important to achieve the renewable 
targets in the H&C sector,

The future
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Keep in touch

https://joint-research-centre.ec.europa.eu/
https://twitter.com/EU_ScienceHub
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or acceptance by the European Union.

EU countries



23

Scientific support to policy design and 
implementation, e.g. Heat Pump Action Plan, 
EU ETS2, new definitions and guidelines, 
CETO technology status reports 

Policy evaluation, e.g. efficiency and renewable 
energy potential, and National Energy and 
Climate Plans

Working closely with policy DGs (ENER, RTD, 
CLIMA) and external actors (e.g. EHPA)

Sustainable Heating and Cooling (SHC)
SH

C



24

Reduction of greenhouse gas emissions
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Heat pump market share and growth 

• Installed HPs grew on 
average by 11% annually 
from 2011 to 2020
• 1.7 million hydronic 
HPs were sold in 2022
• REPowerEU: additional 
30 million hydronic HPs 
by 2030
• ~17% of growth every 
year is needed to reach 
the target
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Reduction of gas and oil consumption

• Replacing 30 million existing 
gas and oil boilers with heat 
pumps by 2030 reduces

• FEC for heating of oil and gas 
by 36%

• 28 bcm (984 PJ) of gas 
consumption in the EU
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