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The wrong debate. The technology is not the problem.
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The heat pump is the most efficient, scalable, and climate-effective solution for the heat
transition in the building sector. This is not a claim, but the result of extensive scientific
evidence compiled, among other things, in this series. The final question now is: Are the
ambitious goals even achievable?

The answer is yes. But not by itself.

Goals, Dynamics, and the remaining Gap

As part of REPowerEU, the EU aims to install approximately 60 million additional heat
pumps by 2030, building on an installed base of about 17 million units in 2021." In its Net-
Zero Scenario, the IEA considers a tripling of global heat pump capacity by 2030 to be
necessary.” Germany had set a goals of having six million heat pumps in operation by
2030.2 Whether this specific target will be pursued under the current political landscape
remains to be seen. What is certain: Germany’s climate goals for the building sector still
apply, and they cannot be achieved without a massive expansion of heat pump use.

Germany'’s
climate goals
in the building
sector can
only be
reached with

In Germany, a significant recovery took place in 2025. With 299,000 heating heat pumps
heat pumps.

sold, sales rose by 55 percent compared to the previous year.* For the first time, the heat
pump was the best-selling heating system, ahead of gas heating. 80 percent of the new
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units were installed in existing buildings. For 2026, the German Heat Pump Association
(BWP) expects 410,000 to 530,000 units, depending on the framework conditions.®
This recovery follows a weak 2024, in which sales had fallen to around 193,000 units,
primarily due to uncertainty stemming from the political debate over the Building Energy
Act and the initially unclear subsidy situation.* The fact that the market grew so
significantly in 2025 despite continued political uncertainty—particularly unresolved
questions regarding the future of subsidies and the amendment to the Building Energy
Act—speaks to a growing fundamental consumer confidence in the technology itself.
Just under two million heat pumps are currently installed in Germany, out of a total of Increasing the
around 21 million heating systems.* To reach the original target of six million by 2030, pace of hp-
approximately one million units would need to be installed each year in the remaining installments is
years. Even 500,000 per year—the frequently cited goal—would not have been sufficient closely
to achieve this. connected to
regulation and
In Europe, the installed base stands at around 28 million units.® In 2025, approximately planning
2.63 million heat pumps were sold across 16 countries, an eleven percent increase security.

following the decline in the previous year.® The trend is upward, but to meet the
REPowerEU goals, the pace would need to increase significantly.

Others have proven that it is possible. Norway has installed 632 heat pumps per 1,000
households (as of the end of 2024), Finland 524, and Sweden 496. Germany stands at 54.”
This disparity reflects not so much a technical limitation as it does untapped potential.

Why Heat Pumps must take on a Central Role

From a technical point of view, heat pumps are universally applicable. Numerous
monitoring projects from several European countries over the past 20 years show that air-
to-water heat pumps achieve an average annual coefficient of performance of around 3.5
in existing buildings, even when used with radiators and without extensive renovation.®
High-temperature heat pumps now deliver flow temperatures of up to 75 °C.° The
technology works in older buildings (Episodes 2, 5), in apartment buildings (Episode 6), in
extreme cold (Episode 3), and in combination with radiators (Episode 4).

Economically, at current energy prices, a heat pump already saves several hundred euros
in operating costs per year compared to gas heating (Episode 8).'° This advantage will
grow structurally: CO, pricing is expected to make fossil fuels more expensive, and recent
geopolitical upheavals—from the 2022 energy price crisis to the current gas price hikes—
demonstrate how volatile and vulnerable a gas-based heating supply is. However,
installation costs in Germany are still well above the European average (Episode 13)." The
reasons are understandable and varied: higher labor costs, more complex installation
standards, and a fragmented market. These factors must be systematically addressed.
Every heat pump that replaces a gas heating system also reduces dependence on gas
imports and strengthens local value creation in skilled trades and industry.

From an environmental perspective, heat pumps currently reduce CO, emissions by 60
to 70 percent compared to gas heating, and are expected to reduce them by up to 90
percent by 2030 (Episode 17)." This happens automatically, without any system
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retrofitting, simply through the decarbonization of the power grid. No other heating
technology passively improves its carbon footprint over its lifespan.

Systemically, the heat pump is unique among heating technologies as a flexible
consumer in the energy system of the future: it can be controlled via dynamic rates,
integrated into the PV-storage-electric-vehicle network, and coordinated via home
energy management systems (Episodes 10, 14, 15)."3 This flexibility makes it not just a
heating device, but an active component of the energy transition.

What Alternatives are available?

In addition to the heat pump, other technologies are regularly cited as solutions for the
heating transition. A systematic look at their capabilities and limitations is worthwhile.

Hydrogen for heating is rejected as a solution for building heating by 54 independent
scientific studies; not a single one recommends it as the preferred option.” The reason is
physical: producing, transporting, and burning hydrogen requires six to eight times as
much electricity as a heat pump that delivers the same amount of heat. This inefficiency
cannot be overcome by technological progress, as it is rooted in thermodynamics. There
are also practical hurdles: The infrastructure for widespread hydrogen distribution does
not exist and would be extremely costly to build. The limited quantities of green hydrogen
that will be available in the coming years are more urgently needed in industry and heavy-
duty transportation—sectors that have no electric alternative (Episode 1).

Biomethane is not a solution in terms of volume. The amount available in Germany is
around 10 TWh, which corresponds to roughly 1 percent of gas consumption.™ When
blended at a rate of 10 percent, the CO, emissions from a gas boiler are reduced by only
about 8 percent, compared to 60 to 70 percent with a heat pump (Episode 17). Here, too,
the following applies: Industry and heavy-duty transport have no electric alternative and

need green gas more urgently than the building sector, which does have one. Increasing the

pace of hp-
Biomass is not scalable. Forest resources are limited, and around 18 percent of PM2.5- installments is
emissions in the European building sector come from biomass combustion. ™ closely

connected to
District Heating is an important supplement in densely built-up urban areas (Episode 6). regulation and

But it cannot equip individual buildings across the board and is itself increasingly powered planning
by large-scale heat pumps. It is not an alternative model, but a complementary application security.
of the same technology.

In summary: Each of these alternatives has its place in specific applications. But none of
them can assume the role required for comprehensive decarbonization of the carbon
sector.

Are the supposed Obstacles real?

In public debate, arguments are regularly put forward that call into question the feasibility
of meeting heat pump goals. Upon closer examination, most of these prove to have
already been overcome or are well on their way to being resolved.

“Production capacity is insufficient. "European manufacturers have invested around
seven billion euros in new factories and production lines in recent years. The cumulative
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production capacity significantly exceeds the installation targets. The shift to fully
automated manufacturing also points to falling production costs.?

“There are not enough skilled workers.” According to a 2020 assessment by the BWP,
only about 15 percent of German HVAC companies were installing heat pumps at that
time. A representative ZVSHK survey from 2023 shows that more than 80 percent of
such companies in Germany are now capable of doing so.” The number of participantsin
training courses for “Experts in Heat Pump Systems according to VDI 4645” rose from 176
(2020) to 3,945 (2023).° New national providers also offer standardized installation
processes within a few weeks.? All these developments have significantly alleviated the
skilled labor shortage. However, there is no doubt that the transition of installers from gas
and oil technology to heat pumps must continue to be consistently driven forward.

“It does not work in existing buildings or in apartment buildings.”Numerous monitoring
projects show that heat pumps in existing buildings achieve efficiency levels more than
sufficient for economical operation, even without extensive renovation (Episodes 2, 5). 80
percent of all heat pumps sold in Germany in 2025 were installed in existing buildings.* In
France, the share of heat pumps in new multi-family buildings rose from 4 to 45 percent
within five years (Episode 6)." More standardization is needed here; this is a legitimate
challenge, not a fundamental obstacle.

“It’s not cost-effective.” At current energy prices, a heat pump already saves several
hundred euros per year compared to gas heating (Episode 8)."° New business models,
such as the integration of PV, storage, e-mobility, and smart energy management, further

4 improve the business case and make the heat pump the core of an energy system rather
than just a heating device (Episodes 14, 15). Furthermore, the first financing and
contracting models are emerging that spread the high initial investment over monthly
installments, thereby lowering the barrier to entry for broader segments of the
population.

What Framework Conditions still need to be established?

The heat transition is not failing because of the technology itself. However, there are
framework conditions that can either accelerate or slow down its rollout. Four of these are
particularly relevant.

First: Create reliable framework conditions. The political uncertainty surrounding the
Building Energy Act 2023/2024 caused sales to plummet, not because the technology
failed, but because investor confidence was destroyed.? The year 2025 illustrates both
sides of this dynamic. The heat pump has established itself as a technology and was the
best-selling heating system for the first time. At the same time, total sales of heating
systems fell to their lowest level in 15 years because many homeowners are waiting until
there is clarity about future regulations.* Anyone who buys a heating system is making a
decision for 15 to 20 years. Such decisions require planning certainty.

Second: Improve the electricity-to-gas price ratio. In Germany, the ratio is about 3:1;
electricity costs three times as much as gas per kilowatt-hour. With typical efficiency
levels, this already results in a running cost advantage over gas heating, butitis not yet
large enough to amortize the higher investment costs over an acceptable timeframe.’ In
the Nordic countries, the ratio is close to 2:1. There, the heat pump market share is 40 to
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60 percent, compared to 15 percent in Germany.’ There are several levers to adjust:
electricity taxes, grid fees, surcharges on heat pump electricity, and CO, pricing for fossil )

. . L . Despite
fuels, which will gain further momentum with the EU Emissions Trading System for objective
Buildings and Transport (ETS2) startingin 2027. In countries that have already adjusted cost-
these levers, heat pump sales have demonstrably increased.® effectiveness
Third: Reduce installation costs. In Germany, homeowners pay between 20,000 and ZZZ;Z:
40,000 euros for a heat pump installation (Episode 13)." The causes have been identified: phase: the
higher labor costs, more complex installation standards, a fragmented market, and less acquisition of
standardization. Each individual factor can be addressed. Even a reduction of around 25 a heat pump
percent would significantly shorten the payback period and make the decision much must becorne
easier for many homeowners. more
attractive.

Fourth: Promote standardization in multi-family buildings. Technical feasibility has been
demonstrated (Episode 4). However, scaling up requires standardized solutions that can
be applied to different building types, particularly in the urban building stock.

These four tasks are primarily political and regulatory in nature, with the exception of
standardization, which also requires technical development work. However, none of them
fundamentally calls into question the feasibility of the heating transition.

Conclusion and Call to Action

5 The heat pump is technically mature, economically competitive, environmentally superior,
and uniquely versatile. There is no alternative that can keep pace at the required scale.
The supposed obstacles—production capacity, skilled workers, and retrofitting existing
buildings—have largely been overcome. What is missing are the right framework
conditions: a fair electricity-to-gas price ratio, political reliability, lower installation costs,
and greater standardization in multi-family homes. None of this is unattainable.

Today, heat pumps reduce CO, emissions by 60 to 70 percent compared to gas heating.
By 2030, this figure is expected to reach up to 90 percent without any changes to the
system.’? The power grid is becoming cleaner every year, and heat pumps automatically
benefit from this. No technology based on combustion—whether gas, oil, biomass, or
biomethane—can achieve this. Those who burn fuel today will still be burning itin 20 years.
Those who electrify today will become cleaner every year.

Waiting is not a neutral decision. Every gas heating system installed today instead of a
heat pump ties a household to fossil fuels for 15 to 20 years—that is, until 2040 or 2045,
the target year for climate neutrality. Europe imports around 90 percent of its gas.” Every
heat pump that replaces a gas heating system strengthens energy independence. Every
month of delay widens the gap to climate goals.

There are unresolved issues regarding the standardization of complex buildings,
installation costs, the comprehensive transition to natural refrigerants (Episode 9), and
the integration of Alinto all phases of a heat pump’s lifecycle (Episode 16). But the
technology is mature, the evidence is extensive, and the direction is clear. Waiting until
everything is perfectly resolved means acting too late.

We should not use heat pumps because they are politically subsidized or because a law
requires it. We should use them because they are the most efficient, scalable, and
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climate-effective solution for the heating transition in the building sector. The facts are
clear. Now it is time to act.
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