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BRIEFING September 2022 
 
HEATING HOMES WITH GAS IS 
EXPENSIVE, HEATING WITH HYDROGEN 
COULD COST DOUBLE 
 
Switching to hydrogen could cost €240 billion.  
Companies have lobbied so gas customers would pay. 
 
 

Gas companies want Europeans to heat their 
homes using hydrogen instead of fossil gas, a 
position the European Commission has said it will 
allow. But this could cost more than double what 
consumers currently pay for already expensive 
gas. And – if companies lobbying the EU get what 
they have asked for – all gas users, even those 
who do not want to use hydrogen, could be 
forced to pay €240 billion to fund hydrogen 
infrastructure they do not need.  
 
With tens of millions of Europeans facing energy 
poverty, EU officials should be making home 
heating cheaper, not opting for expensive 
hydrogen and letting companies shift costs to 
consumers. As the European Parliament and 
Council debate draft legislation called the Gas 
Package, they should reject the use of hydrogen 
to heat homes and prevent gas companies 
shifting the costs for hydrogen infrastructure on 
to consumers. 
 

HYDROGEN FOR HOMES 
The EU needs to stop using fossil gas if it is to 
meet critical climate targets – the fuel is now 
second only to oil as Europe’s largest carbon 
emitter.1 A big part of this effort will be helping 
everyday Europeans switch to a new source of 
energy. In 2020, nearly a third of household 
energy consumption was from gas.2  
 

Europe’s gas transport companies think the 
answer is hydrogen.3 Like fossil gas, hydrogen 
can be burned to generate heat, and is currently 
used in some industries.4 Gas companies are 
promoting the idea that the fuel could do the 
same for Europe’s homes, replacing the gas 
powering boilers and stoves.  
 
In theory, hydrogen can be a green alternative to 
gas. It can be produced using electricity 
generated from renewable sources like wind or 
solar. The fuel can then be sent to homes by pipe, 
explaining why gas transport companies like it.  
 
Such renewables-based “green” hydrogen is a 
best-case scenario. At present, where hydrogen is 
used, it is generated largely by the very climate-
wrecking gas it should be replacing.5 There is a 
good chance that much of Europe’s hydrogen 
would continue to be produced using fossil gas,6 
and gas companies have been fighting to get 
support for gas-based hydrogen.7 Those touting 
the technology claim that, in the future, this can 
change and hydrogen can be produced by 
renewable sources.8  
 
Fortunately for the fuel’s proponents, the 
European Commission is supporting hydrogen. In 
December 2021, the Commission proposed new 
rules on Europe’s gas and hydrogen markets (the 
Gas Package), that would help gas companies 
switch consumers – including households – to 
hydrogen. The Gas Package is currently being 
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debated by the European Parliament and 
Council.9  
 
According to the Commission, a main aim of the 
Package is to “establish a market for hydrogen, 
create the right environment for investment, and 
enable the development of dedicated 
infrastructure.”10 At the same time, the proposal 
would give gas companies significant control 
over EU decisions about what hydrogen 
infrastructure should be built.11 
 

WORSE THAN GAS 
But even in the unlikely event that hydrogen 
becomes green there is a problem: it could cost 
over twice as much as the already expensive gas 
it is supposed to replace. For Europeans 
struggling with high energy prices, the switch to 
hydrogen is unaffordable. 
 
Switching homes to hydrogen requires an 
immense overhaul of Europe’s energy 
infrastructure – a big commitment by the EU and 
the consumers who will pay for it. We would need 
to build electrolysers that will convert electricity 
into hydrogen, new pipes and pumps that push it 
into homes (most of those used for fossil gas do 
not work for hydrogen), and we need to buy 
boilers that run on the new fuel and meters that 
measure how much we are using.12 
 
A new analysis, produced by the energy market 
consultancy Element Energy for Global Witness, 
outlines the costs of switching European 
households from gas to hydrogen. Element 
Energy, which has produced studies for a range of 
governments, companies, and non-profits,13 
estimated how much it would cost to build and 
operate the infrastructure needed to get 
hydrogen into homes. Also included is how much 
it would cost to build and operate the renewable 
energy facilities needed to produce hydrogen in 
the first place.  Not included were any value-
added taxes (VAT) governments may add to bills. 
 
According to Element Energy, in 2050 households 
could spend an estimated average of 12.5 Euro 
Cents per unit of hydrogen energy, called a 
kilowatt hour (kWh). For a medium-sized house, 
this would represent an annual household 
hydrogen bill of €1,580 – which includes energy 

production and network costs, but not VAT. Like a 
gas bill, this would come on top of a household’s 
electricity bill. 
 
Compared to the gas that hydrogen would 
replace, this is expensive. At the end of 2019, 
before either the COVID pandemic or Russia’s 
invasion of Ukraine affected global energy prices, 
gas cost European households an average of 6 
Euro Cents/kWh, less than half of what hydrogen 
would cost.14 Like hydrogen, this gas cost 
includes energy production and network costs, 
but not VAT. 
 
The story is similar even as the energy crisis has 
caused household gas bills to rise. At the end of 
2021 – the last period for which data is available – 
Europeans spent an average of 6.7 Euro 
Cents/kWh.15 At the time, the energy crisis had 
started,16 yet gas prices were still roughly half of 
hydrogen’s forecast prices. As gas prices have 
continued to rise in 2022 this gap will have 
shrunk. But until new EU gas price data is 
available it will be unclear whether costs have 
jumped high enough to overtake hydrogen. 
 

 
 
Element Energy’s study presents three price 
scenarios for hydrogen, of which €1,580 is the 
central annual household estimated cost. 
Average bills could be as high as €2,170 per year 
or dip to €1,440 – still nearly double recent gas 
prices. Each scenario is an average across the EU, 
with people in some countries paying more and 
others paying less. Scenarios are for an average 
sized household, with larger homes paying more 
and smaller apartments paying less.  
 
The scenarios are based upon estimated 
infrastructure costs and they are discounted for 
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long-term inflation.  But the data on which they 
rely was produced before recent inflation spikes, 
which would likely increase some costs. And they 
assume that hydrogen will be produced using 
renewable energy and not fossil gas so that it 
does not contribute to the climate crisis.  
 
Additional analyses of hydrogen costs have been 
produced. A recent study by the International 
Council on Clean Transport (ICCT) estimated that 
renewables-based hydrogen would cost even 
more: roughly 18 Euro Cents/kWh in 2020, 
dropping to around 10 Euro Cents/kWh in 2050.17 
These estimates include only production costs 
and not the costs of building pipelines or storage. 
However, because ICCT assumes that prices will 
decrease over time, its estimates and those 
produced by Element Energy are broadly similar.  
 
There are sectors of Europe’s economy that will 
need to use hydrogen. Like households, heavy 
industries and large transportation sectors – 
shipping, long-haul air transport – will also need 
to stop using fossil fuels. For industries like these, 
renewables-based hydrogen may be the only 
alternative.  
 
But it is clear that for households, switching to 
hydrogen would make Europeans already facing 
energy poverty even poorer. It is possible that as 
many as 80 million Europeans are now 
experiencing energy poverty.18 Doubling the price 
people pay by replacing gas with hydrogen would 
cause this number to increase significantly and – 
unless tempered by costly government 
interventions – would hit Europe’s poorest the 
hardest. 
 

A €240 BILLION BILL 

Such costs are likely, of course, to cause 
households to reject hydrogen in favour of 
cheaper alternatives for replacing gas. Yet if the 
gas companies get what they have called for, 
even if households do not switch, they may still 
end up paying for those that do.  
 
A large part of what makes hydrogen so 
expensive is the new infrastructure it requires. 
Element Energy have created two categories of 
infrastructure costs. First, there are those that 

would be borne only by consumers who use 
hydrogen, such as electrolysers, storage facilities, 
and household meters. The second category 
contains costs that could be borne by all gas 
consumers, even if they do not use hydrogen, 
such as building pipelines to transport the fuel.  
 
Based on Element Energy’s analysis, Global 
Witness estimates that the cost of hydrogen 
infrastructure that could be borne by all gas 
consumers would total €240 billion over the 40 
years it could be in use.19  
 
These estimates depend upon several variables. 
The first is how much hydrogen infrastructure 
would be built. Element Energy assumes that 
infrastructure would be built for all gas 
consumers. Ready4H2, a coalition of over 90 
European gas companies,20 has made similar 
projections, estimating how much hydrogen 
energy would be used were all its gas users to 
switch.21 
 
Second, these estimates assume that all gas 
consumers are only asked to pay for some 
infrastructure costs: the pipelines that transport 
hydrogen. If more costs (electrolysers, storage) 
are spread between all gas users, then then this 
bill would become even higher. 
 
This big bill matters because, according to EU 
lobbying records, some gas companies have 
pushed for current gas consumers to pay it. 
Rather than having only those consumers (like 
industries) that are prepared to use hydrogen pay 
for its infrastructure, companies want to charge 
households that may not even use the fuel. In 
some countries, this effort has been led by the 
utilities that run local pipelines that currently 
transport gas to homes and businesses, called 
distribution system operators (DSOs). 
 
In 2021, the German Gas and Water Association 
(DVGW) – which counts nearly 1,900 utilities as 
members22 – responded to a European 
Commission consultation on the Gas Package. In 
addition to asking for state subsidies to pay for 
hydrogen infrastructure, DVGW stated that “all 
current gas-end users” needed to help pay.23 
Southern Germany’s Erdgas Schwaben DSO24 
agreed: hydrogen conversion costs could not be 
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borne only by existing hydrogen consumers, or 
“the accounting becomes next to impossible.”25 
 
Italian DSOs have taken a similar position. Also 
responding to the Commission’s 2021 gas 
consultation, Italian lobby group ANIGAS – which 
represents nearly 70 companies26 – argued that 
hydrogen infrastructure should be paid for by 
both current users and those who might switch to 
the fuel “in the next [sic] future.”27  
 
Companies that run larger gas pipelines 
supplying DSOs, called transmission system 
operators (TSOs), have also lobbied for all gas 
consumers to pay for the switch. According to 
minutes from a 2021 meeting between five of 
Germany’s main TSOs and Commission officials, 
company representatives pushed for “high initial 
hydrogen network costs” to be covered by 
existing gas customers.28 This year, the same 
point was made at a meeting attended by 
Belgium’s TSO Fluxys, the pan-European 
lobbying group Gas Infrastructure Europe, and 
Commission officials: the costs of hydrogen 
should be “mutualized” with gas costs – they 
should be shared between hydrogen and gas 
users.29 
 
To date, these lobbying efforts appear to be 
working. The Commission’s December 2021 Gas 
Package proposal states EU countries may allow 
companies supplying hydrogen to share 
infrastructure costs between their hydrogen and 
gas consumers. Such costs cannot, however, be 
shared forever, and could only be charged for 
“one third of the depreciation period of the 
infrastructure concerned.”30 
 
With Europeans facing extraordinarily high 
energy bills, it is remarkable that gas companies 
have lobbied for – and the Commission is 
prepared to allow – people to pay hundreds of 
Euros extra on their bills to build infrastructure 
they may not use. 
 

GETTING EU POLICY RIGHT 
The European Parliament and the Council must 
protect consumers and stop the gas industry’s 
efforts to switch them to hydrogen.  
 

Europe does need to stop using gas, but there is a 
better alternative to hydrogen: energy savings 
and home heating sources such as heat pumps 
and district heating using renewable electricity. 
Multiple studies have shown that renewables are 
far cheaper for households,31 and they are a 
better way of meeting Europe’s climate goals 
than relying on a fuel that is currently generated 
using fossil gas.  
 
Accordingly, the Parliament and Council should 
amend the Gas Package to ensure the following: 
 
> Hydrogen should be used only where it is the 

only viable alternative to fossil gas, for 
example in certain heavy industries and 
transportation sectors, like shipping. The fuel 
should only be produced using renewable 
electricity and companies should be barred 
from transporting a blend of hydrogen and 
natural gas. 

> Companies should be barred from requiring 
households to share the costs of building 
hydrogen infrastructure from which they do 
not directly benefit.  

> Energy regulators should be tasked with 
examining the cost-effectiveness of supplying 
buildings with hydrogen, including expensive 
construction of hydrogen infrastructure.  

> Gas DSO network planning should be more 
transparent and open to participation from 
other stakeholders, including communities, 
civil society groups, and local governments. 
DSO planning should be in line with EU and 
national climate and energy targets, be based 
on local heating and cooling plans, and 
identify those parts of the network that 
require decommissioning.  

> Market rules should ensure the rapid phase 
out of fossil gas use across all sectors, 
including households and industry by 2035.
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