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Us, as Germans, have a word for almost everything, that is why the
German government refers to electrifying heat as “Wéarmewende”
(heating transition or changing heating). Of course the
“Warmewende” includes both industrial and consumer heat, But for
today, let’s talk about “consumer heating” or more specifically..
heating buildings making use of heat pumps.

Side note: In this blog | critically consider and write about my
concerns regarding heat pumps. This is not to say that heat pumps
are bad technology but to make you illustrate the often overlooked
pitfalls and to clear up the stories told. Heat pump technology is
incredible when used appropriately. For instance, if you use a heat
pump in very warm regions, like the Middle East, and you combine
cooling drinking water from 40° to 20°, with heating bath water from
40° to 60° degrees you reach a COP of up to 6! Imagine how much
valuable electricity you“save”.

1. Why are we talking about heat pumps?

Heat pumps function like reversed refrigerators. There are those
that are air-based like a reverse air-conditioner and those that are
ground-based, drilled into the ground and taking advantage of in-
ground temperature differences.

The IEA (1) explains why heat pumps are so important: “Heat
pumps, powered by low-emissions electricity, are the central
technology in the global transition to secure and sustainable
heating. Heat pumps currently available on the market are three-to-
five times more energy efficient than natural gas boilers.”

There are three important statements here (not in order): Heat
pumps...
1.... are 3 to 5 times more efficient than natural gas heating
2.... have to be powered by “low-emission electricity”
3.... have to be secure and sustainable

| will discuss all three points, but let’s be clear, to become more
energy efficient is a goal we should all share. If there are ways to
heat our homes (also pertaining to industry heating ) more energy
efficient, then we should take advantage if this immediately,
without a second thought.
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Niagra Falls beginning of Feb 2026 (Reuters)

Source: India Today

Fact 1: Transferring heat from place to place may take 3x less
work (or energy) than cooling or heating directly.

Heat pumps are envisioned as replacements for fossil fuels (oil,
coal, gas), heating our homes by utilizing “renewable” electricity
mostly produced from wind and solar to power heat pumps. The
reason why everyone is talking about using heat pumps rather than
oil or gas for heating, is because we are trying to reduce “CO2
emissions” in order to reduce a projected warming of our planet in
order to reduce projected sea-level rise and projected extreme
weather conditions.

As always, for the discussion on climatic changes, causes and
impacts, | refer to Prof. Steven Koonins bestseller “Unsettled” or
now the 2025 Department of Energy’s “A Critical Review of Impacts
of Greenhouse Gas Emissions on the U.S. Climate” (3).

In most parts of the industrialized world 60-75% of buildings are still
heated using gas and oil, some use biomass-based heating or
district heating, and a small fraction (less than 10%) is electricity
(see IEA 4).

Fact 2: COP or CP = Coefficient of Performance DOES NOT
equal system efficiency of a heatpump!

2. Are heat pumps 3 to 5 times more efficient
than natural gas heating?

As stated above, it is correct that depending on the surrounding
conditions, transferring heat from one place to another may only
take one third of the energy of cooling or heating directly.

Here the crux: Heat pumps cannot function without electricity,
while gas or oil-based boilers work with very little electricity for
ignition, pumping, control boards, etc. A small UPS can keep a
boiler running (UPS = Uninterrupted Power Supply, a small battery
that computer servers also use).
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Figure 1: Physics of a heat pump
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Note: W = Work, Q = Heat moved, T = Temperature, H stands for Hot,
C stands for Cold. | Source: Georgia State University (2)

Heat pumps = use primarily electricity from the grid for heating by
transferring heat from one place to another

Gas/Oil = use primarily chemical energy for heating using
combustion

Thus, this statement of “3x more efficiency” explicitly or
implicitly falsely assumes that
1. Electricity can be provided 100% efficient without any
generation, transmission, backup or storage loss.
2.The performance of a heat pump does not decrease the colder
it gets
3.Heat pumps can be universally used in all climates and in
urban areas

Side note: the higher electricity costs and prices, the higher your
heating bill, now take a guess which countries have lowest
electricity costs, those (a) with high wind and solar penetration or
those with (b) high coal and gas penetration? This is a topic for
another blog entry.

Fact 3: The coefficient of performance — COP of heat pumps
decreases the colder it gets

The decrease in heap pump performance, the colder it gets, is an
interesting conundrum (see Figure 2, Fraunhofer (5) and UBC (6)).
In other words, when we need heating most, heat pumps are less
efficient. When peak power consumption is at it's highest, usually
in winters, when solar and wind often don’t perform very well, we
then need more electricity to “power” the heat pump.

Another side note, the COP of air-based heat pumps is usually
lower than ground-based heat pumps. The assertion of “100%
efficiency” in terms of the use of electricity to produce heat is a
common claim by electric utility companies. It is misleading
because ~2,5-3 units of primary fuel, such as coal, or gas or
nuclear energy, have to be combusted to deliver 1 unit of electric
energy to your house due to the Carnot Cycle efficiency relating to
electricity generation.

Thus, “100% efficient” use of electricity at your house on average
begins at 30-40% efficiency in terms of the use of the primary fuel.
If you were to use 100% wind or solar power, the conversion loss
from primary energy to electricity appears to be smaller. However,
we discussed the primary energy argument in my previous blog —
The problem with the “Primary Energy Fallacy”, the notion that
a wind and solar based grid-system is more efficient than a coal,
gas, or nuclear based grid-system is just incorrect. By the way,
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| support hydro energy, but we simply don’t have enough fast-
flowing rivers that can be “sustainably” tapped into in the world.

Because of wind and solar’s intermittency and unpredictability, they
require backup or storage, and conversion and transmission is
much more complex. There are many other inefficiencies (See my
blog on Are wind and solar up for challenge). The primary fuel
consumption tells the real story. In the real world, all energy
sources end up with similar “costs” due to the laws of physics.

3. Can heat pumps be powered by “low-
emission electricity”?

We already discussed how gas and coal usage usually increases
during winter months (Figure 3). When heating is most needed
during cold spells (a) heat pumps lose efficiency or COP, and (b)
the share of conventional fuels such as coal and gas rises to ensure
reliability.

More importantly is the winter peak power logic. An additional heat
pump that was not there before will require additional marginal
power in that hour, increasing peak power demand. Peak power
demand, especially during winters, will be mostly met by the
usage of gas and coal, much more so than the average
generation displayed in Figure 3. Therefore, marginal peak power
demand will most likely be powered by conventional or fossil fuels!

Fact 4: Marginal winter peak power demand will mostly be
served by gas and coal

Peak power demand is projected to grow faster than base electricity
demand due to electrification of EVs, heat pumps, data centers, Al,
etc. The International Energy Agency (IEA) projection says peak
demand could grow up to 80 % faster than total electricity demand
by 2035 (see also 7).

Power grids and generation capacity must be sized for peak
demand, not just total energy use, and current energy policies are
not adding enough dispatchable capacity to meet those peaks.

The next question is whether wind and solar generated power is
really “low-emission” or even good for the environment...

It is indeed possible that pure solar and wind-based energy systems
have lower CO2-emissions than a pure coal and gas-based power
system. However, the negative environmental impact of wind

Figure 2: Heat pump performance correlates with
temperature

COP Comparison

Heat Pump Type
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Note: depicted performance contrast between cold climate heat pump and
standard heat pump | Source: University of British Colombia, UBC, Aug
2025 (6)
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Figure 3: Germany power generation from coal and gas
during 2025 | Source: Agora
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and solar at system level is much higher when one takes an
honest look at the required overbuild, short duration storage, long
duration storage, thermal backup and larger and more complex
network integration and transmission infrastructure. That is
because of their low net-energy efficiency (eROI) caused by

1.Low energy density.
2.Intermittency, and
3.Short operational lifetime.

To understand the required overbuilding that may reach 125-500x
for a 1:1 replacement of a gas or coal-fired power stations please
watch this short video.

4. Are heat pumps secure and sustainable?

The question of whether heat pumps are secure and sustainable is
largely location dependent. If you are in Scandinavia in a rural area
with abundant hydro power and an ultra-secure grid, then a heat
pump is probably not only more environmentally friendly but
probably similarly secure as an oil or gas-based heating system.

However, | would argue having a sufficient quantity of your own
fuel in your own garden to get you through the winter is always
more secure than largely depending on grid power.

If you live in a large city and your grid is already exposed to an
increased risks of blackout for whatever reasons (see Spain or
Berlin or Chile in 2025, more here) then | would highly advise
AGAINST heat pumps. Logically, ground-based heat pumps and
even monoblock air heat-exchangers in cities are hardly an option.
Cities require district heating and possibly some large-scale semi-
district heat pump systems. Large-thermal power stations usually
deliver district heating as a byproduct.

The sustainability aspect is more complex as “sustainability” is
complex in itself. For me sustainability means being both
economically and environmentally sound, without sacrificing
one for the other.

Wind and solar-based power grids are largely NOT sustainable,
mainly because of the vast overbuild required due to low energy
density per m2 (volumetric) and per kg (gravimetric) of wind and
solar based systems, leaving a big environmental footprint to be
considered. For more details please see here — Are Wind and
Solar up for the challenge?

Heat pumps for all... or maybe not?
Dr. Lars Schernikau

Fact 5: Heat pumps are not secure in urban areas with higher
risk grid-connections nor are they sustainable relying on grids
with high wind and solar penetration.

Note: Monoblock air heat exchangers are vastly more common
than ground systems (see Figure 5). Not because they are
better but because they are cheaper, quicker, and easier to
install than ground-based heat pumps. Monoblock heat pumps
are also easier to subsidize and easier to deploy at scale.
Ground-source heat pumps are thermodynamically better than
any air-source heat pumps.

From a system perspective air monoblocks also bring worse
winter COP, higher peak electricity demand, defrost losses,
freeze-protection penalties, and come with louder urban
environments.

Cyber and Physical Security

Energy security is not just about fuel. It is also about digital and
physical resilience.

Heat pumps depend entirely on electricity and increasingly more on
digital systems. Smart grids and remote monitoring expands the
attack surface. A boiler with stored fuel can run largely independent
of the wider system. A heat pump, on the other hand, cannot. If the
grid fails, heating stops immediately.

Cyberattacks on energy infrastructure are no longer hypothetical.
The more centralized and electrified the system becomes, the more
critical cybersecurity becomes.

Physical security matters just as much. Power plants, substations,
and transmission lines are strategic assets. Recent conflicts have
shown how vulnerable energy infrastructure can be. Electrified
heating increases the dependence on that infrastructure, which
becomes even more critical during the winter months.

Resilience therefore depends on system design. Fully electrified
heating without robust grid security increases exposure.

The real question is not just about efficiency, but also about
resilience. See my blog on Cyber security and critical
infrastructure.

Figure 4: Solar overbuilding required to overcome 10
days of secure solar-only-based power during 10 days of
insufficient sunshine using a) batteries or b) hydrogen
for storage.

Typical Electricity Demand Curve and Solar Production

a sunny day wherever you live: example Germany

ca. 1256x - 500x
averbuild
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10 day storage?

Note: Hydrogen comes with roughly 80% “energy loss” for storage and
battery storage comes with at least 25% “energy loss”.
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Figure 5: Heat pump adoption by country | Source:
Schernikau based on EHPA, Eurostat, NBER, DLT.ri.gov
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5. Blackouts and Heat Pumps?

I was born in Berlin, Germany where the end December 2025
blackout affected almost 50,000 people for several days. This
raises the question of.. what happens to heat pumps when there is
a prolonged power interruption? The answer is simple and painful.

Berlin suburbs, like most of the world, mainly utilize monoblock
heat pumps. (see also Figure 6) where the main heat exchanger
sits on the outside the house.

A heat pump requires electricity for its key components to function.
(10) The compressor generates heat, while circulation pumps
continuously pumps the heated water through the system. As soon
as the power fails, this circulation stops immediately — and a critical
chain reaction starts, this is precisely where the danger begins:

« The circulation pump stops — there is no more flow in the
heating circuit.

- The stagnant water in pipes and heat exchangers begins to
freeze due to sub-zero temperatures.

. Freezing water expands and can cause pipes, valves, and the
heat exchanger to burst.

- Particularly critical for outdoor units directly exposed to weather
conditions.

Reports from technicians in Berlin, in January 2026, after the
power was restored noted many burst pipes, fittings, and heat
pump damage because frozen water caused these components to
crack. In several cases systems were considered as total losses
and needed replacement, not just repair. So the heating was often
NOT restored after the power was turned back on (11).

For more details on blackouts and what causes them please read
my blog post, written after the large April 2025 Spanish blackout
caused by overreliance on solar.

5. Summary

A possible urban solution is district heating integrated with large-
scale ground- or water-source heat pumps and thermal storage.

Heat pump sales are largely, though not exclusively, driven by
subsidies. For example, according to the European Heat Pump
Association, heat pump sales in Europe dropped over 20% in 2024
after reduced subsidy and policy support as well as policy
uncertainty in various countries. (9), see Figure 6.

Let’s go over the 6 facts we have concluded again:

Fact 1: Transferring heat from place to place may take 3x less work
(or energy) than cooling or heating directly

Fact 2: COP or CP = Coefficient of Performance DOES NOT equal
system efficiency of a heatpump!

Fact 3: The coefficient of performance — COP of heat pumps
decreases the colder it gets

Fact 4: Marginal winter peak power demand will mostly be served
by gas and coal.

Fact 5: Heat pumps are not secure in urban areas with higher risk
grid-connections nor are they sustainable relying on grids with high
wind and solar penetration.

Fact 6: Heat pump systems (especially outdoor air heat exchange
systems) are prone to bursting when exposed to sub-zero
temperatures during power interruptions for extended period of
times.

Fact 7: Subsidies are correlated with higher heat pump adoption,
particularly when they are stable, generous, and combined with
other policies in this regard.

If you are interested in all things energy and if you enjoy having
these “unpopular” discussions, be sure to read my other blog posts
as well as reading our book — The Unpopular Truth about
Electricity and the Future of Energy

A typical monoblock heat pump in a Berlin suburb in the
winter | Source: enter.de (9)

blog.unpopular-truth.com 4/5


http://blog.unpopular-truth.com/
https://unpopular-truth.com/2026/02/14/heat-pumps-for-all/
https://unpopular-truth.com/2025/07/25/pro-and-cons-of-utility-scale-battery-storage/
https://unpopular-truth.com/
https://unpopular-truth.com/
https://unpopular-truth.com/2025/05/16/blackouts-what-causes-them/

Figure 6: Annual heat pump sales in Europe, 2012-2024

Annual sales of heat pumps in 19 European countries

2012 2013 2004 2015 2096 2017 2018 2018 2020 2021 2022 2023 2024

Note: air conditions are also heat pumps, look at ground source heat
pumps, these are purely for heating and they dropped to levels of
2019 | Source: European Heat Pump Association EHPA (9)
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