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With the upcoming Heating and Cooling Strategy,
the heat transition in the EU is entering a decisive
period. Electrification, particularly heat pumps, will be
indispensable for phasing out fossil fuels in buildings.
However, the study on “The role of biomass for heating
in widely electrified energy systems” by the Austrian
research centre BEST — Bioenergy and Sustainable
Technologies  demonstrates  that = combining
electrification with sustainable biomass heating
delivers greater resilience and system efficiency across
the EU's diverse building stock and energy mixes.

Heating demand is highly seasonal. Renovation rates
remain well below the levels assumed in many net-
zero pathways, and many existing buildings will
continue to require higher flow temperatures for space
heating and domestic hot water well into the 2040s.

In this context, modern biomass heating, deployed
sustainably and in the right segments, complements
electrification by delivering dispatchable renewable
heat, reducing peak electricity demand and
supporting security of supply.

What the study analyses

The report combines a qualitative assessment of
bottlenecks in a rapidly electrifying energy system
with a quantitative model of residential heating
pathways in single and double family dwellings.
Four EU countries (Austria, Germany, France, and
Sweden) with different contexts in terms of energy
supply and demand are addressed. It explores how
different technology mixes (heat pumps, biomass
boilers and other options) affect energy demand,
winter peak loads and greenhouse gas emissions.
It considers national electricity generation
structures and the temperature sensitivity of heat
pump performance. The analysis focuses on how
biomass can reduce system risks and costs when
electrification scales rapidly, in line with ongoing
EU ambitions.

Key quantitative insights relevant for EU policy

The dominance of legacy boilers in residential heating

One of the first key challenges is the dominance
of legacy boilers in residential heating. About 68
million gas boilers and 18 million oil boilers remain
in residential buildings across the EU. While the
REPowerEU plan set a target of 30 million new heat
pumps installed by 2030, recent market trends
cast doubt on its achievability: according to the

JRC, after a record year in 2022, heat pump sales
declined to 2,7 million units in 2023 and further to
2 million in 2024. Even if that target were met, 56
million or more fossil boilers would still need to
be replaced by 2050. This creates a large, urgent
investment need for households and supply chains.
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02 The effect of winter peaks

Electrification changes the system cost picture
because annual electricity demand is not the only
constraint: winter demand peaks are decisive. Heat
pumps are essential to decarbonising buildings
at scale, but their deployment comes with system
challenges that need to be managed: they concentrate
electricity use in the coldest hours and days, when
renewable power availability can be lower, and
networks are already under pressure.

In the study's higher uptake scenario, additional
peak electricity capacity requirements associated
with heat pumps could reach +12,7 GW in Germany
and +5,8 GW in France by 2040 (with much smaller
but still material increases in Austria and Sweden).
These peak additions imply higher needs for grid
reinforcement, dispatchable capacity and storage.
The report also highlights that EU maximum power
generation capacity grew from 462 GW in 1990 to
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955 GW today, while aggregated storage capacity
in 2025 is about 74 GW (62 GW hydro reservoirs
and 12 GW batteries), illustrating that while storage
capacity is growing, the speed and geographic
distribution of grid reinforcement will be decisive
factors in managing peak loads across all Member
States as electrification scales up.

Additional peak electricity
capacity requirements by
2040
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03 Mitigating peak effects and reducing capacity costs

The study shows that sustainable biomass can
mitigate peak effects and reduce capacity costs
when used as a complementary heat option, notably
in buildings with higher temperature requirements
and in hybrid solutions.

In a sensitivity case for Germany, adding 1,1 million
residential biomass boilers (effectively doubling the
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stock) reduces the additional peak capacity needed
by about 620 MW. Using combined-cycle gas plants
as a benchmark for capacity adequacy, the report
estimates avoided capacity investments in the range
of 0,65 to 1,33 billion euros. This illustrates that
biomass provides renewable heat and measurable
system value by shaving peaks and lowering
infrastructure needs.
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Climate performance depends on local realities

The climate performance of heat pumps is strongly
country-specific and season-dependent. Heat
pumps deliver very low emissions where electricity is
already consistently low-carbon, but their effective
footprint depends on the generation mix in winter,
when heating demand is highest.

The study's cross-country comparison illustrates
that the same heating technology can vyield very
different greenhouse gas outcomes depending on
the national power mix and its winter characteristics.
Biomass heating, when sourced sustainably and
used in high-efficiency appliances, provides a
stable renewable alternative that is not exposed to
short-term in the volatility of the power-mix.

Implications for the EU Heating and Cooling Strategy

The main policy conclusion is that decarbonising heat
requires a portfolio approach that reflects physical
constraints, consumer realities and infrastructure
limits. Heat pumps could be prioritised where they
deliver the highest performance, notably in new
buildings and deep renovations operating at low
flow temperatures, and in regions where grids and
low-carbon electricity supply can support mass
deployment. This is, however, far from being the
case everywhere in the EU.

A technology-neutral framework will

enable the fastest fossil phase-out at the
lowest system risk and the lowest costs for
consumers. This includes:

For the European Commission’s upcoming
Heating and Cooling strategy, the study gives a
clear message: Europe must urgently prioritise
the deployment of all credible renewable heat
options to fully decarbonise the energy system.
Electrification is essential. However, relying on a
single pathway increases exposure to peak-driven
infrastructure costs, winter electricity supply and
demand imbalances, resulting in price volatility,

Bioenergy should be retained and encouraged
where it provides the highest system benefit: in
colder climates, in older or harder-to-renovate
buildings, for high-temperature applications, and
in hybrid configurations that reduce winter peak
loads. This is not a trade-off between renewables,
but rather an optimisation of the renewable
portfolio.

= Recognising dispatchable renewable heat as
a flexibility asset

= Supporting the rollout of modern,
low-emission biomass appliances
where they are the most cost-effective
decarbonisation option

= Enabling biomass boilers and hybrid
solutions that combine heat pumps with
biomass or other renewable heat to reduce
peak electricity demand

and uneven decarbonisation outcomes across
Member States.

Policymakers must ensure sustainable bioenergy
remains a strategy option for heating. Bioenergy
strengthens energy security through domestic,
storable renewable fuels and provides a pragmatic
route to accelerate emission reductions in the
existing building stock.
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