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Natural gas accounts for about 45% of European  
households ’  heat ing.  It  is the most w idely used energy 
but is  perce ived as less env ironmentally damag ing  
than it  really is .  Renewable heat ing solut ions are st il l 
rare ,  although they represent a great opportun ity to 
decarbon ise heat ing .  Too l ittle known about,  they are 
surrounded by a large number of preconce ived ideas .  
 
With this paper, we aim to dispel the  
myths about both gas and renewable heating 
technologies in order to clarify the path  
towards fossil-free buildings! 
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https://www.odyssee-mure.eu/publications/efficiency-by-sector/households/household-eu.pdf


MYTH BUSTER ON GASES 

What we call “natural” gas is a gaseous hydrocarbon 
composed primarily of methane and ethane. This 
fossil fuel is not readily available and has to be 
extracted and transformed before being used.
 
This process involves health, environmental and 
safety risks. Indeed, it uses and pollutes a lot  
of water when fracking methods are used and 
creates air pollution and risks of explosion and 
wildfires. But even more importantly, natural gas 

use is responsible for a large amount of  
greenhouse gas (GHG) emissions when burned  
(in total, life-cycle GHG emissions are 516 gCO2e/
kWh for natural gas combined cycle plants against 
less than 58 gCO2e/kWh for wind, photovoltaic, 
concentrated solar thermal, hydro and geothermal 
power). As shown in the graph below, this fossil 
gas has now become the second largest fossil 
source of CO2 emissions, ahead of coal, in the EU.

Myth 1 :  Natural gas can be green / clean 

Gas is the second largest fossil source of CO2 in the EU
Source: E3G Graph based on International Energy Agency

The use of Carbon Capture and Storage (CCS) 
infrastructure does not prevent CO2 from being 
released into the atmosphere as around 10-20% 
of the CO2 generated cannot be captured. Natural 
gas is also responsible for methane leakages that 

occur during its transport, while methane is even 
more damaging for the atmosphere than CO2. 
Thus, not only is natural gas a finite resource,  
but it also plays a significant role in climate 
disruption.
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http://health, environmental and safety risks.
http://health, environmental and safety risks.
https://www.actu-environnement.com/media/pdf/news-25755-pnue-rapport-green-energy.pdf
https://www.actu-environnement.com/media/pdf/news-25755-pnue-rapport-green-energy.pdf
https://www.actu-environnement.com/media/pdf/news-25755-pnue-rapport-green-energy.pdf
https://9tj4025ol53byww26jdkao0x-wpengine.netdna-ssl.com/wp-content/uploads/E3G_Design-principles-for-a-climate-neutral-energy-sector.pdf
https://about.bnef.com/blog/liebreich-separating-hype-from-hydrogen-part-one-the-supply-side/
https://about.bnef.com/blog/liebreich-separating-hype-from-hydrogen-part-one-the-supply-side/


Natural gas is presented as a bridge fuel to move 
away from more polluting ones, such as coal, to 
renewable energy while improving the health of 
consumers and air quality. But this will only delay 
the energy transition through a lock-in effect. 
Indeed, investment in gas infrastructure is costly 
and gas-fired power plants typically have “an 
economic lifetime of 20–30 years, which means 
anything built today will still be operating after 
2040 when global electricity systems should be 
fully decarbonised” (Energy Monitor). 

Moreover, it is now possible to heat buildings 
without gas by using renewable and efficient 
technologies even though there are financial  
and scale limits to a massive shift away from  

fossil fuels to renewable energy for heating. 
However, this problem can be overcome. Poland, 
known for its massive use of coal for heating, is 
on the right track: the ban on coal-fired boilers 
and the creation of a favourable framework have 
led to an exponential increase in the installation  
of heat pumps. 

Finally, the latest report from the International 
Energy Agency (IEA) stresses the need to reduce 
drastically the use of gas, stop gas exploration 
and phase out fossil fuel boilers by 2025.  
This report from the international agency is a 
turning point as it puts an end to the idea of gas 
as a transitional fuel in its net-zero-emissions 
scenario. 

Myth 2 :  Natural gas is  a necessary “br idge ”  fuel  
towards a cleaner heat ing system
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https://energymonitor.ai/policy/net-zero-policy/gas-under-pressure-as-iea-launches-net-zero-pathway
https://foresightdk.com/polish-coal-boiler-phase-out-an-inspiration-for-clean-heat/
https://www.iea.org/reports/net-zero-by-2050
https://www.iea.org/reports/net-zero-by-2050
https://energymonitor.ai/policy/net-zero-policy/gas-under-pressure-as-iea-launches-net-zero-pathway


Hydrogen is not the silver bullet to decarbonise 
heating in cities (see our complete report here). 
Firstly, only “green” hydrogen, produced from the 
electrolysis of water using renewable electricity 
is renewable while the other grey or blue forms 
are derived from fossil fuels. In addition, using 
hydrogen for home heating is neither efficient, nor 
competitive, nor easy. Indeed: 

»  Renewable hydrogen requires five times more 
electricity to heat a home than a heat pump. 
Indeed, the transport, storage, various  
transformation stages and combustion of  
hydrogen lead to multiple losses. 

»  Scientific studies conclude that hydrogen  
is not competitive in heating as air-source  
heat pumps are at least 50% cheaper than  
hydrogen-only technologies.

»  The non-disruptive argument for homeowners 
to use hydrogen instead of natural gas is vague 
because the change of gas type could lead to an 
increase in bills and would require replacing the 
equipment in people’s homes (boiler, domestic 
pipes, cooking stoves) and in their streets  
(pipes and compressors). There are still many 
uncertainties about hydrogen infrastructure 
costs and who will bear the responsibility and 
the cost of these transformations.

Thus, renewable hydrogen promises to be a 
scarce resource that must therefore be used  
very sparingly when no other renewable  
alternative is possible.

Myth 3 :  hydrogen is  a l ike-for-l ike solut ion 
to replace natural gas in  home heat ing 

Comparison of the cost components for hydrogen and heat pumps pathways
Source: the ICCT Report, 2021
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https://energy-cities.eu/policy/hydrogen-everything-a-city-needs-to-know/
https://energymonitor.ai/sector/heating-cooling/heating-homes-with-hydrogen-are-we-being-sold-a-pup
https://theicct.org/sites/default/files/publications/Hydrogen-heating-eu-feb2021.pdfhttps:/theicct.org/sites/default/files/publications/Hydrogen-heating-eu-feb2021.pdf
https://www.iee.fraunhofer.de/content/dam/iee/energiesystemtechnik/en/documents/Studies-Reports/FraunhoferIEE_Study_H2_Heat_in_Buildings_final_EN_20200619.pdf
https://www.iee.fraunhofer.de/content/dam/iee/energiesystemtechnik/en/documents/Studies-Reports/FraunhoferIEE_Study_H2_Heat_in_Buildings_final_EN_20200619.pdf
https://d2e1qxpsswcpgz.cloudfront.net/uploads/2020/09/The_pathway_to_net_zero_heating_UKERC_briefing.pdf
https://d2e1qxpsswcpgz.cloudfront.net/uploads/2020/09/The_pathway_to_net_zero_heating_UKERC_briefing.pdf
https://b80d7a04-1c28-45e2-b904-e0715cface93.filesusr.com/ugd/252d09_54035c0c27684afca52c7634709b86ec.pdf
https://b80d7a04-1c28-45e2-b904-e0715cface93.filesusr.com/ugd/252d09_54035c0c27684afca52c7634709b86ec.pdf
https://theicct.org/sites/default/files/publications/Hydrogen-heating-eu-feb2021.pdf


The multiple terms surrounding renewable gases 
are ambiguous. The sustainability of biogases is 
very much linked to the feedstocks that are used. 
To be sustainable, a biogas must not encourage 
massive deforestation or increase the price of 
food resources by occupying land and resources  
normally used for food production. Indeed, it 
should be remembered that some resources  
provide more benefits in terms of carbon  

sequestration when used for growing food than 
the GHG savings made once transformed into  
biogas. The most sustainable resources are  
therefore agricultural and forestry residues, but 
this considerably limits production capacity.  
Thus, caution must be exercised when  
considering biogas by questioning how  
sustainable the resources used really are.

Myth 4 :  All  b iogases are always susta inable  

Gases have many different names that are very ambiguous. Here is a glossary inspired from 
Corporate Europe one.

RENEWABLE GASES
»  Renewable gases are a category which includes gases from renewable sources like biomass 

(biomethane) and renewable electricity (green hydrogen).
»  Biogas is produced by the fermentation of organic matter (food scraps, animal waste,  

sludge, etc.) in the absence of oxygen. It is composed mainly of methane and carbon dioxide. 
89% of biogas is today used locally to generate electricity and/or heat. 

»  Biomethane is obtained by cleaning and enriching biogas, i.e. by removing its carbon dioxide, 
water and hydrogen sulphide components. It can be injected into the grids or used locally to 
generate electricity. 

»  Green Hydrogen is produced via electrolysis of water using renewable electricity.  
It can be injected in limited quantity into the current gas grid. 

»  Synthetic Methane is green hydrogen to which CO2 is added captured from industrial  
processes or the air. It can be directly used in the current gas grid, as it has the same  
properties as natural gas. 

FOSSIL GASES
»  Natural gas is the gaseous hydrocarbon composed primarily of methane and ethane.  

The industry tends to play on the term “natural” to depict it as cleaner than other fuels like coal, 
although it produces CO2 when burned and is a finite resource. 

»  Low carbon gas / decarbonised gas refers to fossil gas whose combustion is combined with 
carbon capture and storage (CCS). Nevertheless, around 10-20% of the CO2 generated cannot be 
captured.

»  Blue hydrogen is produced from fossil gas (natural gas) using steam methane reforming and 
carbon capture and storage.

»  Grey hydrogen is produced from fossil gas (natural gas) using steam methane reforming. This 
is how most hydrogen is produced today. 

GAS GLOSSARY
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https://theicct.org/blog/staff/will-someone-please-tell-me-if-biofuels-are-good-or-bad-environment
https://corporateeurope.org/sites/default/files/attachments/pt1_renewable_gas_-_myths.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/ce_delft_3g84_biogas_beyond_2020_final_report.pdf
https://about.bnef.com/blog/liebreich-separating-hype-from-hydrogen-part-one-the-supply-side/
https://about.bnef.com/blog/liebreich-separating-hype-from-hydrogen-part-one-the-supply-side/


MYTH BUSTER ON RENEWABLE 
HEAT ING TECHNOLOG IES

This is a recurring criticism of heating technologies 
based on renewable energies: they are unable to 
provide the desired temperatures especially in 
winter. Renewable heating technologies can  
provide high temperatures (see the graph below) 
and can therefore provide the required temperature 

for low-temperature heating systems (usually 
around 55°C-65°C). In buildings, renewable  
technologies heat well-insulated houses even 
better, which is anyway a necessity to achieve  
a reduction in heat demand.

MYTH 1 :  Renewable heat ing prov ides less 
comfort for households espec ially in  w inter 

Working temperature for various renewable heat technologies.
Source: IRENA, 2020.

Moreover, cold peaks in winter are not an issue 
since air source heat pumps can operate down 
to -15°C, ground source heat pumps can operate 
all the year round and district heating can deliver 
heat throughout the winter, by combining different 
energy sources, including sources that are not  
dependent on the external temperature (waste 
heat, geothermal energy, industrial heat pump) 

and using seasonal storage to cope with cold 
peaks.
 
In addition, some heat pumps can be reversible 
and cool homes in summer. This is another  
important advantage for consumer comfort as  
the demand for cooling is rising. 
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https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Nov/IRENA_IEA_REN21_Policies_Heating_Cooling_2020.pdf
https://energysavingtrust.org.uk/low-carbon-heat-pumps-debunking-the-myths/
https://energysavingtrust.org.uk/low-carbon-heat-pumps-debunking-the-myths/


The upfront cost of installing a heat pump or 
a district heat network can be significant. For 
district heating, the cost of installation will largely 
depend on the length and size of the pipes, the 
population and heat densities. Generally it is a 
cost-effective solution in urban areas and city 
centres. A growing number of cities, such as 
Strasbourg (FR), Frankfurt-am-Main (DE) and  
Rotterdam (NL), intend to extend their district 
heating and cooling (DHC) systems. For individual 
heat pumps, the cost varies depending on model 

and quality, but they are still costlier than a gas 
boiler for example. Today, the additional cost of 
this equipment can be covered fully or largely  
by various subsidies in many EU Member States.
 
The long-term returns on investment (see  
below the functioning costs), effects of scale  
and benefits for the climate must be considered. 
To cope with this barrier, a new economic  
framework, business models and public  
support are still needed. 

MYTH 2 :  Renewable heat ing technolog ies 
are too expens ive to install
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https://www.ademe.fr/sites/default/files/assets/documents/couts-energies-renouvelables-et-recuperation-donnees-2019-010895.pdf
https://www.hotmaps-project.eu/wp-content/uploads/2020/10/Hotmaps_D.6.3_Frankfurt-HC-Strategies_FINAL_reduced.pdf
https://blog.innovation4e.de/en/2021/04/14/isnt-heating-with-heat-pumps-too-expensive/


Today, natural gas is a low-cost energy source 
only because it benefits from subsidies and a 
favourable tax system. This unfair playing field 
greatly prejudices the use of renewable energy.

The operating cost of renewable heating  
technologies depends largely on local factors and 
the heat source used. For heat pumps, the price of 
electricity is the key factor. Renewable electricity 
prices have fallen considerably in recent years 
(the levelised cost of energy for solar PV fell by 
13% year on year in 2019 and by 9% for offshore 
and onshore wind globally), but they still suffer 
from taxes and  surcharges. However, due to  
the high-level of efficiency of heat pumps, their 
operating costs can be similar to those of gas 
boilers. 
 

According to the French environmental and 
energy transition agency (ADEME) most individual 
renewable heating solutions are (close to being) 
competitive with natural gas in France. For  
collective heating technologies, only deep  
geothermal energy and waste heat are cheaper, 
while thermal solar and biomass are competitive 
with gas even without public subsidies. But public 
subsidies are still needed to boost the use of 
efficient collective heating technologies. 

This graph shows that even if the cost varies 
greatly from one source to another, the cost of 
delivered heat from renewable sources is starting 
to be competitive with fossil-fuel boilers. It is 
important to keep in mind that fossil fuel costs do 
not consider the cost to the environment (negative 
externality), and will most probably increase with 
the introduction of and increase in the CO2 price.

MYTH 3 :  Renewable heat ing technolog ies are too 
expens ive to run compared to foss il  fuels ones 

Cost of residential renewable heat versus fossil-fuel alternative (delivered heat)
Source: IEA, Renewables 2017.
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https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jun/IRENA_Costs_2019_EN.pdf?la=en&hash=BFAAB4DD2A14EDA7329946F9C3BDA9CD806C1A8A
https://blog.innovation4e.de/en/2021/04/14/isnt-heating-with-heat-pumps-too-expensive/
https://www.ademe.fr/sites/default/files/assets/documents/couts-energies-renouvelables-et-recuperation-donnees-2019-010895.pdf
https://iea.blob.core.windows.net/assets/952fe0c1-8d57-4dcc-adbd-85c854674478/MRSrenew2017.pdf


The aim is not to simply replace natural gas  
and other fossil fuels used for heating in terms  
of quantity. In fact, thanks to more efficient 
technologies, such as heat pumps, for the same 
amount of heat supplied, less primary energy  

will be needed. In addition, ambitious building  
renovation will broadly reduce the heat demand 
of buildings, while providing co-benefits in  
terms of comfort, safety and health. 

By switching to renewable energy sources, part 
of the heating demand will be electrified with 
solar or wind energy for example. It will therefore 
be necessary to carry out infrastructure work to 
ensure that the electricity grid can support this 
new demand. 

However, it will be possible to reduce the pressure 
on the grid through increased flexibility and a 
demand response mechanism (involving greater 
digitalisation, heat and electricity storage  
technologies and an attractive pricing system). 

Heat pumps are themselves a source of flexibility 
for the power system. The heat demand itself  
will be drastically reduced through retrofits and 
the electricity demand for heat pumps will be 
limited due to their high efficiency. Finally, other 
renewable heating technologies based on sources 
other than electricity such as waste heat (from 
industries, the tertiary sector, data centres), 
sustainably-managed biomass, solar thermal and 
geothermal energy, will cover the remaining heat 
demand. 

MYTH 4 :  all  current energy consumpt ion  
must be replaced w ith renewables

MYTH 5 :  The gr id  cannot handle 
the electr if icat ion of heat

Evolution of the energy consumption in buildings in 2050 (compared to 2005) according to different 
scenarios from the European Commission

Source: EC communication, p.99.
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https://www.sciencedirect.com/science/article/pii/S0301421520306406
https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf


Heating technologies based on renewables  
can be installed in the vast majority of cases  
in buildings, regardless of whether they are new, 
renovated or old and provide a sufficient  
temperature. “Heat pumps can provide the 
required heat with satisfactory efficiency even in 
existing buildings” assures Dr Marek Miara from 
the Fraunhofer Institute. There are also various 
examples of renewable district heating systems 
installed in non-retrofitted buildings such as in 
Grenoble where the DHC system is 79% supplied 
by renewable and waste energy.  

However, performing energy retrofits at the same 
time as switching to renewable heat appliances 
will reduce the size of and the investment in the 
heat appliance and will result in improved energy 
performance, greater comfort and lower GHG 
emissions. The development of renewable  
thermal solutions and the roll-out of building 
renovation should therefore go hand in hand. 

There are many myths around fossil gases and in 
particular natural gas, including its environmental 
impact and irreplaceability. This largely acts as  
a brake on ending its use. Renewable heating  
solutions are also subject to misconceptions 
about their price, ease of use and comfort.  
Overcoming these myths will be essential to  

move quickly and safely towards renewable 
heating. More related information is provided in 
our policy paper for local, national and European 
policy makers and stakeholders in which we share 
best practices and recommendations for moving 
towards a fossil-free future in our cities.

MYTH 6 :  Renewable heat ing technolog ies cannot  
be installed in  old,  non-renovated bu i ld ings 

CONCLUS ION
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https://blog.innovation4e.de/en/2021/02/24/does-a-house-have-to-be-renovated-first-in-order-to-install-a-heat-pump/
https://energy-cities.eu/policy/why-and-how-fossil-fuels-in-buildings-will-be-history-by-2050/


Energy Cities’ mission is to empower cities and citizens to shape and transition to future-proof cities. 
We showcase concrete alternatives deployed by cities, we advocate changing policy and economic 

governance at all levels and we foster wide cultural change leading to a future-proof society. Energy 
Cities community is composed by local leaders of thousands of cities in 30 European countries.
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