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Exposing the Hidden 
Health Impacts of 
Cooking with Gas
Cooking with gas produces indoor air pollution which negatively impacts our 
health. European policy measures and interventions are required to protect 
public health.

J A N U A R Y  2 0 2 3



2

A U T H O R S

Hannah Blair, CLASP 

Nicole Kearney, CLASP 
Europe

Cristina Pricop,  
European Public Health 
Alliance

Michael Scholand,  
Consultant to CLASP 
Europe

C O N TAC T
info@clasp.ngo

C I TAT I O N  A N D  C O P Y R I G H T

© CLASP, Janaury 2023

This work is licensed under the Creative Commons Attribution-ShareAlike 4.0 International License. To view a copy of 
this license, visit https://creativecommons.org/licenses/by-sa/4.0/ or send a letter to Creative Commons, PO Box 1866, 
Mountain View, CA 94042, USA.

AC K N O W L E D G E M E N T S

The authors wish to express their sincere thanks to Piet Jacobs 
from Netherlands Organisation for Applied Scientific Research 
(TNO) for the research on which several key findings in this report 
are based. The authors are also grateful for the reviews, inputs, and 
support from all the members of the Peer Review Panel, especially, 
Juana María Delgado-Saborit, Carolina Koronen, Steffen Loft, 
Brady Seals and Brett Singer. We also wish to express our gratitude 
to Femke de Jong and Eleonora Moschini at the European Climate 
Foundation for their support and guidance throughout the project. 
Additionally, the authors thank ANEC, the consumer voice in 
standardisation, for their review and inputs. 

Finally, the authors would also like to thank Marie Baton, Sara 
Demartini, Margaret Mowrer, Alexia Ross, and Corinne Schneider 
from CLASP and Cale Lawlor and Milka Sokolović from the 
European Public Health Alliance (EPHA) for their reviews, research, 
and additional insights which improved the report.

D I S C L A I M E R
The authors have made their best endeavours to ensure the accuracy and reliability of the data presented herein, however neither they, nor any members of 
the Peer Review Panel or the European Climate Foundation make any warranty as to the accuracy of the data herein, nor accept any liability for any action taken 
or decision made based on the contents of this report. Readers of the report are advised that they assume all liabilities incurred by them, or third parties, as a 
result of their reliance on the report, or the data, information, findings and opinions contained in the report.

mailto:info%40clasp.ngo?subject=Exposing%20the%20Hidden%20Dangers%20of%20Gas%20Cooking%20Report
https://creativecommons.org/licenses/by-sa/4.0/
https://www.tno.nl/en/
https://europeanclimate.org/
https://europeanclimate.org/
https://www.anec.eu/
https://www.clasp.ngo/
https://epha.org/


3EXPOSING THE HIDDEN HEALTH IMPACTS OF COOKING WITH GAS

TA B L E  O F  C O N T E N T S

Executive Summary 4

 1 Introduction 6

 2 Cooking with Gas Releases Hazardous Air  
Pollutants into Our Homes 8

 3 Indoor Air Pollution from Gas Cooking Harms People 12

 4 Cooking with Gas is Costly 15

 5 Ventilation is Not Enough 16

 6 Gas Cooking Undermines EU Efficiency &  
Electrification Agendas 18

 7 Gas Cooking Undermines EU Climate Goals 20

 8 Marketing Matters — Gas is Not ‘Natural’ or ‘Clean’ 21

 9 Mixing Hydrogen with Gas is Not a Viable Solution 23

 10 EU and Member State Policies Fail to Protect People 25

 11 Recommendations  28

12 Conclusion 30

 Endnotes 32



4

All gas cooking appliances release pollutants 
that are harmful to human health and the 
environment. With new research, this report 
synthesises the health risks of cooking with gas, 
quantifies the societal cost, and gives actionable 
solutions to phase out gas cooking appliances 
across the EU-27, in favour of electric alternatives. 
The findings are summarised here: 

Cooking with gas releases hazardous air 
pollutants into our homes.

 ■ Cooking on gas appliances may be exposing 
over 100 million people in Europe to levels 
of indoor air pollution that would violate 
EU outdoor air pollution regulations. Gas 
cooking appliances emit NO2. There is 
documented association between NO2 
exposure and the development of asthma 
in children. Gas cooking also emits carbon 
monoxide, carbon dioxide, and unburned 
methane, which can languish indoors after 
appliance use.

Indoor air pollution from gas cooking harms 
people. 

 ■ The European Environment Agency 
recognises air pollution as the biggest 
environmental health risk in Europe. Over 
700,000 children in the EU have suffered 
asthma symptoms in the last year due to 
cooking on gas. 12% of current paediatric 
asthma cases could be avoided if gas cookers 
were removed from EU homes. There is 
growing evidence linking combustion-
related air pollution with adverse effects 
on brain development in young children. 
For adults, pollutants from gas cooking 
can lead to negative impacts on the brain, 
respiratory, and nervous systems.

Gas is not ‘natural’ or ‘clean.’ 
 ■ The gas industry has invested heavily in 

positioning cooking with gas as a safe and 
preferred option. In part because of these 
efforts, people are widely unaware of the 
health and environmental risks posed by 
gas cooking, which are well documented 
through decades of research. 

Cooking with gas is costly. 
 ■ Indoor air pollution from gas cooking is 

estimated to cost the EU €3.5 billion 
annually in healthcare costs, lost earnings 

and productivity, and disability adjusted life 
years (DALY). Cleaner electric alternatives 
are already available at similar or lower 
cost. Government incentives for electric 
technologies would yield five to 16 times 
return on investment in terms of healthcare 
costs. 

Ventilation is not enough. 
 ■ Range hoods aren’t always turned on and 

may not be completely effective when 
used. Recirculation hoods — common in 
apartments — are aimed at odour removal 
and hardly remove NO2, a primary pollutant 
of concern. Overall, vents are often 
ineffective, insufficient or underused. 

Gas cooking undermines EU targets to 
become a climate-neutral economy by 
2050. 

 ■ As a fossil fuel, cooking gas emits 
environmental pollutants like methane, 
benzene, and CO2. Even when switched off, 
gas cooking appliances leak methane — a 
potent greenhouse gas.

Gas cooking undermines the EU’s 
electrification and efficiency agendas. 

 ■ There are significant EU-wide efforts to 
increase efficiency of homes and buildings. 
Unfortunately, the more energy-efficient 
and well insulated a building, the worse 
the indoor air pollution from gas cooking if 
ventilation is inadequate. Energy efficiency 
and electrification efforts should go 
hand-in-hand, not undermine each other. 
Switching from gas to electric cooking 
during a building upgrade will improve the 
indoor air quality of a household.

Clean hydrogen is not a viable cooking 
fuel. 

 ■ Piping hydrogen into homes would require 
significant time and investment. Mixing 
hydrogen with methane changes the 
chemistry of the fuel, which can affect burner 
performance and decrease efficiency. Gas 
cookers would also likely need to be adapted 
or entirely replaced to function properly 
with hydrogen fuel. Testing performed for 
this study found that mixing hydrogen with 
gas can increase levels of pollutants that 
are harmful to human health.

Executive Summary
Findings
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Recommendations
EU policy does not protect people from the dangers of gas cooking. Despite the 
evidence, and unlike for cigarettes and cars, there are no warning labels for gas cooking 
appliances explaining their risks or pollutant emissions. There are no EU-wide or Member 
State policies in place that sufficiently mitigate the health and environmental risks of 
gas cooking. This report recommends that groups implement the following actions to 
change this: 

 ■ The EU Commission should adopt laws protecting households from harm, specifically 
by setting pollutant limits in the upcoming review of Ecodesign requirements on 
Domestic Cooking Appliances. The Commission should also communicate to the 
public about gas cooking hazards through the Energy Label and other means.

 ■ Member State and local governments should vote in favour of people- and planet-
conscious regulations, including incentivising efforts to accelerate the transition to 
electric cooking and full home electrification.

 ■ Health professionals should increase public awareness about the link between gas 
cooking and health, and support actions to mitigate harm. 

 ■ Individuals should protect their health by making the switch from gas to electric 
cooking alternatives, such as induction hobs and plug-in appliances, whenever 
possible. People can also commit to proper ventilation and install a low-level carbon 
monoxide detector. 

https://www.shutterstock.com/image-photo/cropped-image-man-breaking-egg-knife-2149206657
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1 Introduction
spending, and lower productivity. Emerging 
evidence shows that even low levels of pollution 
are associated with negative health outcomes, 
including mortality.4 While the health risks of 
air pollution have been widely explored and 
publicised, the relationship between cooking on 
gas and indoor air quality are yet to receive the 
same level of public awareness. 

In 2022, CLASP partnered with the Netherlands 
Organisation for Applied Scientific Research 
(TNO) to conduct research on the health and 
environmental impacts of cooking with gas, 
including ovens, hobs, and cookers – in this 
report, collectively referred to as gas “cookers” or 
“cooking appliances.” We found that throughout 
the EU, more than 30% of households cook on gas 
(Figure 1), releasing toxic pollutants — including 
nitrogen dioxide (NO2), carbon monoxide (CO) 
and other emissions — into homes. Gas cookers 
may be exposing an estimated 144 million people 
in the EU to levels of indoor air pollution that 
regularly violate the EU's Ambient Air Quality 
Directives5 and WHO Air Quality Guidelines.6

Across the European Union (EU), millions of 
people sit down to dinner cooked with gas, 
unaware of the invisible air pollution coming 
from their appliances. Decades of research have 
established a correlation between emissions 
from these appliances and detrimental impacts 
on health, including asthma and wheezing 
— particularly for children. The EU has an 
opportunity and responsibility to protect public 
health and phase out gas cooking appliances, 
facilitating the transition to clean, electric 
cooking. 

Air pollution has been recognised by the 
European Environment Agency as the biggest 
environmental health risk in Europe,1 while 
the World Health Organisation included it on 
the list of ten major threats to global health.2 
Exposure to high levels of pollution is known to 
cause strokes, heart disease, lung cancer, and 
both chronic and acute respiratory diseases, 
including asthma.3 The economic and welfare 
burden is significant, as a result of lower life 
expectancies, illnesses, greater healthcare 

F i g u r e  1 :  S H A R E  O F  H O U S E H O L D S  I N  E U 
C O U N T R I E S  C O O K I N G  O N  GAS
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Our research included:

 ■ A review of existing literature on pollutants 
and health impacts from gas cooking;  

 ■ Laboratory testing on both gas and 
electric hobs, to quantify the differences in 
pollutant emissions, and how they change 
as hydrogen is blended into the fuel mix;

 ■ An indoor air quality simulation of gas 
and electric cooking to determine if and 
how often the EU’s Ambient Air Quality 
Directive and WHO indoor and outdoor Air 
Quality Guidelines are exceeded;

 ■ A review of the technical standards 
associated with gas and electric cooking 
to determine gaps and opportunities to 
include air quality in cooking appliance 
testing requirements, and to ensure 
people can make easy performance 
comparisons;

 ■ A market assessment and cost of 
cooking analysis and a new assessment 
of the economic impacts of gas cooking 
associated to health issues; and

 ■ A review of policies and efforts around 
the EU to determine what is being done 
to address the health, environmental, and 
economic impacts of gas cooking.

The evidence from the above studies is 
summarised in the rest of this report and can be 
referenced here. The analysis determined that 
there is a significant but solvable public health 
problem created by the emissions from cooking 
with gas. 

i. The Ecodesign Directive and Energy Labelling Framework Regulation are European legislation intended to improve the energy and environmental performance 
of residential, commercial, and industrial products, such as kitchen appliances, lighting, and motors. 

The impact of gas cooking on the burden of 
childhood asthma to be comparable to that 
of second-hand smoke, research has found.7 
However, unlike cigarettes8 or cars9, which 
carry a health warning to inform people of 
the risks and pollution levels, there isn’t a 
label on these appliances to warn buyers 
of the potential health impacts or polluting 
emissions from burning gas indoors. Despite 
the documented health risks, the proponents 
of gas have cultivated positive language and 
messaging around the fuel, including use of 
the adjective ‘natural’ to obscure the risks. This 
misnomer leads people to believe that gas is 
clean, good for the environment, and safe for 
household use. Even though the EU’s single 
market is slowly transitioning away from gas 
towards electric cooking – including hot plates, 
infrared heat, and induction – the market for 
gas cookers remains strong,10 and the impact 
on public health persists.

The European Commission is currently 
conducting a review of the Ecodesign and 
Energy Labelling requirements for domestic 
cooking appliances,i which presents an 
opportunity to consider and address health 
and environmental impacts caused by gas 
cookers. For this reason, CLASP and our 
partners conducted a study to understand the 
health, environmental, and economic impacts 
of cooking with gas compared to electric 
cooking, and to identify both practical and 
policy solutions that can remove the risk.
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2 Cooking with Gas Releases 
Hazardous Air Pollutants into 
Our Homes

gas appliances as one of the major factors 
in people’s overall exposure to nitrogen 
dioxide.12

Nitrogen dioxide (NO2) is one of the major 
health-damaging air pollutants13 and is 
produced by the gas flame.14 The European 
Environment Agency estimates that 94% of 
the European urban population is exposed to 
ambient NO2 concentrations above the WHO’s 
2021 Air Quality Guidelines, with 4% exposed 
to concentrations above the EU outdoor 
standards in the Ambient Air Quality Directive 
from 2008.15

Gas cooking appliances may be exposing 
millions in the European Union to levels of 
indoor air pollution that violate outdoor air 
pollution regulations. There are well-known 
sources of air pollution outdoors — such as 
transport vehicles and industrial factories — 
but indoor exposures are critically important as 
well, with Europeans spending approximatively 
90% of their time indoors.11 For households 
that use them, gas cookers are one of the 
main sources of indoor air pollution, leading 
to detrimental health impacts. Indeed, World 
Health Organisation (WHO) Europe recognises 

F i g u r e  2 :  S W I TC H I N G  TO  E L E C T R I C  C O O K I N G  R I D S  H O M E S  O F  U N H E A LT H Y  L E V E L S  O F  I N D O O R 
A I R  P O L L U T I O N  C R E AT E D  F R O M  B U R N I N G  A  F O S S I L  F U E L  I N  T H E  K I TC H E N .

There is a documented association between levels of 
exposure to NO2 — a primary pollutant from gas cooking 
— and asthma in children.

••• NO2 ••• CO ••• Particulates and Ultrafine Particles

PIPE WITH METHANE GAS
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Ta b l e  1 :  P O L L U TA N T S  F R O M  C O O K I N G  W I T H  GAS

P O L L U TA N T H E A LT H  R I S K S  &  C L I M AT E  I M PAC T S

Nitrogen dioxide (NO2) NO2 causes a range of harmful effects on the lungs, including increased 
inflammation of the airways, coughing and wheezing, reduced lung function, 
and increased asthma attacks, especially in children.18

Carbon monoxide (CO) CO is an odourless, colourless, dangerous air pollutant. Breathing low levels of 
CO can cause headache, nausea, dizziness and confusion. At high levels, CO 
poisoning can cause nausea, anxiety or depression, vomiting, unconsciousness, 
and death.19 Long-term exposure to low levels of CO may cause permanent 
mental or physical problems, and can increase chances of dementia, and 
possibly, Parkinsonism.20

Nitrogen monoxide (NO) NO is a primary gas associated with combustion and is a precursor to NO2. NO 
is not considered harmful at the concentrations generated when cooking on 
gas, so there are no limit values formulated for the general public. However, 
ozone can easily convert NO to NO2, so NO might be of importance where 
ozone generating equipment is present, such as plasma or ionizing air filters in 
range hoods.21

Methane (CH4) CH4 in low concentrations is not harmful to human health, but it is a potent 
greenhouse gas. In the US, the national emissions of CH4 from gas appliances 
were calculated to have a climate impact comparable to the annual CO2 
emissions of 500,000 cars.22 CH4 contributes to the formation of ground-level 
ozone, which is associated with premature mortality.23

Ultra-Fine Particles (UFP) Ultra-fine particles are particulates with a diameter less than or equal to 100 
nanometres (or 0.1 micrometres). UFPs are so small that they enter the body 
through the lungs and move to all organs. Compared to PM2.5, they cause 
increased pulmonary inflammation and remain in the lungs for longer.24

Particulate Matter PM2.5 PM2.5 is the mass fraction of particles with a diameter up to 2.5 micrometres. 
They are still small enough to penetrate deep into the lungs, and the smaller 
particles may enter the bloodstream. Particle pollution has harmful effects 
on health, ranging from decreased lung function to heart attacks. Short-term 
increases in particle pollution can increase mortality in infants, cardiovascular 
disease, COPD and asthma attacks, and hospital admissions.25

Indoor air pollution levels should be lower than 
outdoor ones due to factors such as removal 
of NO2 by the building envelope. However, 
indoor levels may in fact exceed outdoor 
levels,16 when an indoor NO2 source — like a 
gas hob — is present.

In households that use gas cookers and have 
ineffective ventilation, indoor air pollution 
levels can be so high they exceed the 
outdoor standards set by the EU’s Ambient 

Air Quality Directives as well as the WHO Air 
Quality Guidelines.17 The WHO’s Guidelines 
are established by an international group 
of independent health experts. They serve 
as a global guideline for public health based 
on the best scientific evidence and apply to 
both indoor and outdoor environments. While 
these are not legally binding, they inform 
legislation such as the EU Ambient Air Quality 
Directives, which are less strict than the WHO 
Guidelines.

Our modelling found that WHO air quality guidelines are 
regularly exceeded indoors when cooking meals with gas 
appliances.
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The typical kitchen simulations were based 
on average cooking frequency and duration, 
paired with building and ventilation conditions, 
with and without use of range hoods venting 
to the outside. Table 2 presents the simulated 
indoor air pollution (nitrogen dioxide, NO2) 
levels for gas cooking kitchens typically found 
in rural areas of Southern and Eastern Europe 
and an urban area in Western Europe. 

The kitchens are projected to experience 
air pollution levels that would exceed the 
World Health Organisation’s 2021 Air Quality 
Guidelines and the EU’s Ambient Air Quality 
Directive — multiple times per week, every 
week. For example, in the kitchen modelled 
in rural Southern Europe, the EU hourly limit 
of 200 µg/m3 will be exceeded five times per 
week. The last column on the right reveals that 
when the family converts to electric cooking, 
they dramatically reduce indoor air pollution in 
the home — with NO2 concentrations dropping 
such that the pollution limits are no longer 
exceeded (except in urban Western Europe, 
due to the outdoor air infiltration). 

Starting in early 2023, CLASP will gather real 
time data on air quality in 280 kitchens across 
Europe to confirm these modelled results.

144 million people living in the EU (35% of the 
population) are regularly exposed to indoor 
air pollution caused by cooking on gas. As 
part of our study, TNO ran various computer 
simulations to assess how emissions from 
cooking changed in different scenarios.26

The simulation study revealed that a typical 
household in Europe cooking on gas regularly 
exceeded the WHO daily NO2 guideline value 
of 25 µg/m3 in nearly all gas cooking scenarios. 
The current EU outdoor hourly limit value of 200 
µg/m3 NO2 was also exceeded indoors multiple 
times each week. The only exception was for 
a large kitchen with mechanical ventilation or 
when using a range hood that vents to the 
outside. The simulation study found that gas 
cooking households located in urban areas 
with higher outdoor concentrations of NO2 due 
to traffic and other pollutant sources may be 
exposed to indoor pollution levels that exceed 
even the existing and soon to be revised EU 
annual limit value of 40 µg/m3 in ambient air. 
This limit is set to protect our health.

These findings are in line with previous 
research. One modelling study27 found homes 
using gas stoves regularly experienced 
average NO2 exposures of over 280 µg/m3 for 
at least one hour every day.
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N O 2  C O N C E N T R AT I O N  L I M I T  VA L U E S U N I T S R E F E R E N C E 
( TO DaY )

I M P R OV E D  A I R 
T I G H T N E S S

W I T H  U S E 
O F  C O O K E R 
H O O D

E L E C T R I C 
C O O K I N G

Scenario: Southern Europe, Rural Household

Exceeds WHO annual limit of 10 µg/m3 Yes/No Yes Yes Yes No

Exceeds WHO daily limit of 25 µg/m3 Yes/No Yes (5)* Yes (5)* No No

Exceeds EU annual limit of 40 µg/m3 Yes/No No  No No

Exceeds EU hourly limit of 200 µg/m3 Yes/No Yes (5)** Yes (5)** No No

Scenario: Eastern Europe, Rural Household

Exceeds WHO annual limit of 10 µg/m3 Yes/No Yes Yes Yes No

Exceeds WHO daily limit of 25 µg/m3 Yes/No Yes (2)* Yes (2)* No No

Exceeds EU annual limit of 40 µg/m3 Yes/No No No No No

Exceeds EU hourly limit of 200 µg/m3 Yes/No Yes (7)** Yes (9)** No No

Scenario: Western Europe, Urban Household

Exceeds WHO annual limit of 10 µg/m3 Yes/No Yes Yes Yes Yes***

Exceeds WHO daily limit of 25 µg/m3 Yes/No Yes (5)* Yes (5)* No No

Exceeds EU annual limit of 40 µg/m3 Yes/No No No No No

Exceeds EU hourly limit of 200 µg/m3 Yes/No No No No No

* Number of days exceeding 25 µg/m3 in a week
** Number of hours exceeding 200 µg/m3 in a week 
*** Household exceeds limit value due to outdoor air pollution infiltration

Ta b l e  2 :  i N D O O r  a i r  Q u a l i T Y  S i M u l aT i O N  S T u DY  —  T H r e e  S C e N a r i O S  F O r  T Y P i C a l 
K I TC H E N S  I N  E U R O P E

Homes can achieve the largest reduction in 
indoor concentrations of NO2 by transitioning 
from gas cooking to electric. Switching to 
electric cooking eliminates gas flame-created 
nitrogen dioxide, carbon monoxide and ultrafine 
particle emissions. In addition, methane leaks 
and unburned methane released by the gas 
cooker would be eliminated. This finding is 
a key consideration for EU policymakers, as 
they have an opportunity to transition new 
domestic cooking appliance installations away 
from this indoor air health hazard through the 
Ecodesign Directive.

Depending on where the gas was 
extracted from the ground, there can also 
be concentrations of other hazardous 
substances such as benzene, a carcinogenic 
chemical that can lead to serious blood 
defects including blood cancer. A recent study 
of Californian homes found that benzene 
concentrations from gas cooking appliances 

resulted in hazardous indoor levels of benzene 
under certain conditions.28 In Europe, a 2013 
study29 found benzene in levels equal to and 
higher than those documented in California, 
raising the concern that this carcinogenic 
molecule may also be present at dangerous 
levels in kitchens across Europe.

Kitchens in the EU that still burn wood or other 
solid fuels can experience even higher levels of 
indoor air pollution, including when emissions 
to the outside come back into the home due 
to air infiltration. Often, these households are 
encouraged to switch to gas, citing it as a clean 
fuel alternative.30 Instead, these households 
have the opportunity to “leapfrog” from solid-
fuel cooking directly to clean electric cooking, 
skipping over polluting gas cookers that harm 
public health.
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Gas cooking contributes to asthma in 
children and worse symptoms in asthmatic 
adults, alongside small decrements in 
pulmonary function that can result in other 
serious health impacts. In 2010, when revising 
their Indoor Air Quality Guidelines, the WHO 
reviewed evidence of NO2 exposure indoors 
and concluded: “The main health outcomes 
of interest are respiratory symptoms, 
bronchoconstriction, increased bronchial 
reactivity, air way inflammation and decrease 
in immune defence leading to increased 
susceptibility to respiratory infection.” The 
WHO also found that children in homes with 
gas cooking appliances have a 20% increased 
risk of lower respiratory illness.31 Subsequent 
research also ties domestic gas combustion 
with the development of attention deficit 
hyperactivity disorder (ADHD)32,33 in young 
children.

A global meta-analysis of 41 indoor air 
pollution studies and asthma rates in children 
found that children living in a home with gas 
cooking have a 42% increased risk of having 
experienced asthma symptoms in the last 12 
months (current asthma), a 24% increased 
risk of ever being diagnosed with asthma by a 
doctor (lifetime asthma), and a 32% increased 
risk of having current and lifetime asthma.34 

3 Indoor Air Pollution from Gas 
Cooking Harms People

Over 700,000 children in the EU have 
asthma symptoms linked to gas cooking.

F i g u r e  3 :  C H I L D R E N  W I T H 
C U R R E N T  AS T H M A  D U E  TO 
GAS  C O O K I N G  I N  T H E  E U

Red circles are proportionally 
representative of the number 
of children
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and nocturnal symptoms.35 Children suffering 
from asthma also have higher levels of school 
absence, which may be associated with worse 
educational outcomes, including leaving 
school earlier and achieving lower examination 
grades.36 Meanwhile, short-term exposure to 
NO2 levels over 150 µg/m3 can lead to negative 
outcomes for all children, such as significant 
increases in sore throats, colds and absences 
from school.37

No significant variations were found across 
the different regions where studies were 
conducted (Europe, North America, Asia-
Pacific), suggesting that differences in the 
built environment, including building codes, do 
not play a major role.

For children already suffering from asthma 
symptoms, increases in indoor NO2 exposure 
have been associated with increases in the 
number of days with limited speech, cough, 

Ta b l e  3 :  E S T I M AT E D  N U M B E R  O F  C H I L D R E N  W I T H  C U R R E N T  AS T H M A I D U E  TO  C O O K I N G  W I T H 
GAS , B AS E D  O N  2 0 0 3  AS T H M A  P R E VA L E N C E  DATA 3 8 

H O U S E H O L D S 
C O O K I N G  O N 
GAS

#  O F 
C H I L D R E N

%  C H I L D R E N 
W I T H  AS T H M A 
I N  2 0 0 3

PA F
# C H I L D R E N  W I T H 
C U R R E N T  AS T H M A 
D U E  TO  GAS  C O O K I N G

Italy 68.7% 9,190,198 11.4% 22.4%  234,605 

France 31.7% 9,921,574 12.6% 11.7%  146,885 

Spain 33.5% 7,106,726 13.9% 12.3%  121,845 

Netherlands 65.4% 2,604,501 13.0% 21.5%  72,961 

Romania 64.9% 2,924,129 8.9% 21.4%  55,744 

Poland 43.7% 5,752,685 6.1% 15.5%  54,419 

Hungary 60.4% 1,468,373 7.8% 20.2%  23,176 

Belgium 26.7% 1,761,623 8.5% 10.1%  15,098 

Ireland 21.1% 750,543 21.5% 8.1%  13,136 

Germany 2.9% 12,735,159 8.0% 1.2%  12,260 

Portugal 10.0% 1,549,900 14.7% 4.0%  9,183 

Latvia 39.8% 286,702 7.2% 14.3%  2,956 

Croatia 22.8% 624,001 5.2% 8.7%  2,836 

Austria 5.4% 1,368,972 7.0% 2.2%  2,125 

Lithuania 42.1% 413,788 2.5% 15.0%  1,554 

Sweden 1.5% 1,535,088 12.0% 0.6%  1,153 

Estonia 16.9% 201,633 4.8% 6.6%  641 

Bulgaria 2.5% 1,056,164 5.5% 1.0%  604 

Finland 0.6% 842,189 7.7% 0.3%  163 

Greece 0.4% 1,584,304 4.5% 0.2%  120 

Slovakia 68.5% 829,866 22.3% —

Luxembourg 48.0% 95,149 16.8% —

Czechia 49.2% 1,627,765 17.1% —

Slovenia 9.9% 315,999 4.0% —

Denmark 2.6% 880,415 1.1% —

Cyprus — 183,519 — —

Malta — 67,115 14.1% — —

EU27 32.6% 67,678,078 12.0% 771,464

i. Having asthma symptoms occurring within the last 12 months
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Based on our research, 12% of the current 
paediatric asthma cases in the EU (as shown 
in Table 3, over 700,000 children) could 
be avoided if gas cookers were removed 
overnight.39 CLASP used the population 
attributable fraction to estimate how many 
children in the EU currently have asthma due to 
cooking on gas.ii If childhood asthma persists 
into adulthood, it is likely to cause more severe 
symptoms than adult-onset asthma.40

The European Environment Agency estimates 
that 40,400 premature deaths41 are linked 
to exposure to ambient NO2. The effects of 
cooking with gas also have an impact on 
quality of life and Disability Adjusted Life Years 
(DALYs). DALYs measure the burden from 
mortality, specifically years lost because of 
premature death due to disease; and morbidity, 
the number of years lived in poor health. Based 
on 2019 health data42, the number of DALYs 
lost due to asthma in the EU was estimated at 
1 million. Of these, our study determined that 
73,000 DALYs were caused by cooking on gas, 
based on the population attributed fraction of 
7.3% of childhood asthma.

ii. The population attributable fraction (PAF) is an epidemiologic measure widely used to assess the public health impact of exposures in populations. PAF 
is defined as the fraction of all cases of a particular disease or other adverse condition in a population that is attributable to a specific exposure (9 BMJ 
2018;360:k757).

There is growing evidence linking combustion 
related air pollution with adverse effects on 
brain development in young children43. A 
2009 Spanish study44 found linkages between 
the presence of gas cooking appliances and 
the concentration NO2 during the first three 
months of life and the neuropsychological 
development by 4 years old. Early life exposure 
to household gas appliances was associated 
negatively with general cognitive functioning 
and with a higher risk of developing ADHD. 
A recent Chinese study45 suggests that 
cooking during pregnancy is associated with 
an increased risk of hyperactive behaviours 
in children at around 3 years old. These risks 
were higher when mothers cooked frequently, 
when the household used gas or solid fuels 
for cooking, or when the kitchen was poorly 
ventilated.46

Cooking on gas adds to the health burden of 
air pollution, with NO2, PM, and CO impacting 
virtually the entire human body (Figure 4). 
Electric cooking does not involve combustion 
of a fossil fuel; therefore, it does not release 
any harmful combustion pollutants in the 
home, making it the cleanest cooking option.

C H I L D R E N

N E RVO U S  S Y S T E M

IQ, learning deficits, 
psychiatric problems in the 
transition to adulthood (CO2, 
PM, NO2)

R E S P I R ATO R Y  S Y S T E M

Irritated airways and 
aggravated respiratory 
symptoms, such as wheeze, 
cough, chest tightness, 
difficulty breathing (PM, 
NO2)
Asthma, reduced lung 
function and increased 
susceptibility to lung 
infections (NO2)
Changed lung function

A D U L T S

N E RVO U S  S Y S T E M

Impacts on the central 
nervous system (CO2, PM)

R E S P I R A T O R Y  S Y S T E M

Pulmonary function/breathing 
problems (O3, PM, NO2, BaP)
Irritation of the eyes, nose 
and throat
Irritation, inflammation and 
infections
Asthma and reduced  
lung function (NO2)
Chronic obstructive  
pulmonary disease (PM)
Cancer (PM)

C I R C U L A T O R Y  S Y S T E M

Cardiovascular diseases 
(PM, NO2)
Impacts on liver, spleen and 
blood (NO2)
Blood pressure (NO2)

F i g u r e  4 :  H E A LT H  I M PAC T S  O F  P O L L U TA N T 
E X P O S U R E
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4 Cooking with Gas is Costly
Cooking with electricity 
can be cost-effective.

Cooking with gas, though often perceived as 
inexpensive, costs society and individuals 
quite a lot. In 2019, the International Respiratory 
Coalition estimated the EU’s annual societal 
cost of asthma to be €48 billion. This amount 
includes increased health costs, lost earnings 
and productivity, and DALYs.47 Multiplying that 
total cost by 7.3% as the population attributable 
fraction (PAF) of just paediatric asthma due 
to gas cooking appliances, we estimate 
the societal cost of gas-cooking indoor air 
pollution at least at €3.5 billion annually.48

In the United States, children living in homes 
with gas cookers and higher concentrations of 
NO2 reported increased use of asthma rescue 
medication in the evenings and nights following 
their exposure in the kitchen.49 Changing a gas 
cooking appliance to an electric one reduced 
US asthma patients’ need for medication, 
which resulted in annual savings of €175 ($180 
USD) per patient.50

A study by the European Public Health Alliance 
(EPHA) and CE Delft found that the total health-
related costs of outdoor air pollution due to 
heating and cooking activities by households 
in the EU27+UK amounted to €29 billion (0.2% 
of total GDP) in 2018.51 This translates into a 
cost of €130/year for an average European 
household. A vast majority of those costs 
were related to the direct emissions from 
households using fossil fuels and biomass for 
heating and cooking. A small fraction of the 
costs was associated with indirect emissions 
caused by electricity and heat production, 
from households that used electricity or 
district heating for heating and cooking. 

On the other hand, there is a readily available 
clean technology that households and EU 
governments can invest in to remove the 
burden of these societal health costs. 

Studies52,53 show that electric cookers can 
be purchased at similar or lower costs to gas 
cooking appliances, depending on technology 
and their functionalities. Although induction 
technology currently comes with more 
expensive upfront costs, infrared hobs are 
comparable in price to gas options. Electric 
hotplates are the cheapest hob solution on the 
market. 

Incentives for electric cooking would yield 
massive returns for government. CLASP 
modelled various scenarios to compare the 
total cost of ownership for gas and different 
electric cooking technologies, considering 
the energy price trends of the last five years. 
We found the costs between gas and electric 
hotplates comparable.

Looking at the other clean electric cooking 
options, namely infrared hobs and induction 
hobs, CLASP explored the possibility of a 
government incentive programme to accelerate 
the uptake of these technologies. The cost to 
government for such incentives would be far 
outweighed by the larger societal benefit, in 
terms of healthcare costs. For example, we 
found that:

 ■ A €75 incentive per purchase to make the 
total cost of ownership of infrared hobs 
comparable to gas hobs would yield a 
sixteen-to-one return on investment. 

 ■ A €250 incentive per purchase to make 
the total cost of ownership of induction 
hobs comparable to gas hobs would yield 
a five-to-one return on investment.

Asthma related to gas 
cooking costs the EU 
society at least €3.5 billion 
annually.
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compared to those houses where it was not. 
The study also found that some households 
used their cookers to help heat their homes 
without using any ventilation, which could 
increase the odds for asthma by 59%. 

Range hoods can be more effective, 
particularly in reducing PM2.5 concentrations, 
if used during and for a period of time after 
cooking. Using ventilation for ten minutes after 
cooking lowered PM2.5 concentrations by an 
average of 58% in one study, conducted in a 
full-scale test house.56 However, these indoor 
air quality and health benefits come at the 
expense of higher energy consumption, as the 
fan must run for longer.57

5 Ventilation is Not Enough

Range hoods are not always 
turned on while cooking — 
in Germany, they were only 
used 29% of the time.

Existing ventilation strategies are largely 
inadequate, raise energy bills, and are 
often inconvenient for users, according to 
research. When used, range hoods can reduce 
the hazardous air pollution caused by gas 
cooking, but the only sustainable and robust 
solution is to remove the source of pollution 
from your kitchen. Many kitchens across 
the EU include a range hood — however, 
not all ventilation technologies are equally 
effective, nor do people use them every time 
when they cook. When used correctly, range 
hoods ducted to the outside can reduce 
concentrations of harmful pollutants. 
When correctly installed, maintained, and 
operated, ducted range hoods located directly 
over or behind the hob can reduce NO2 and 
other pollutant levels, with better respiratory 
health results.54 An American study55 of houses 
with gas cookers found that the prevalence of 
asthma, wheeze, and bronchitis was lower for 
children where ducted ventilation was used, 

F U M E S  &
G R E AS E
F I LT E R

F I LT E R E D  A I R

G R E AS E
F I LT E R

FA N

FA N

V E N T  TO  O U T S I D E

F i g u r e  5 :  D u C T e D  a N D  D u C T l e S S  ( r e C i r C l aT i O N )  r a N g e  H O O D S

H O W  D O E S  C O O K I N G  V E N T I L AT I O N  WO R K ?
The range hood uses a mechanical fan and grease filter to collect steam, smoke and fumes and 
extract airborne particles generated while cooking. Range hoods can be ducted, where pipes 
carry airborne particles from the kitchen to outdoors.58 They can also be ductless, where air is 
pushed through filters which are supposed to clean the fumes and remove grease and odours 
before venting them back into the room.59 
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The combined maintenance and noise burden 
makes this a less attractive option. Plasma 
filters producers claim that their products 
do not require as regular replacement, but 
they generate ozone which can react with 
NO realised during cooking to generate NO2, 
hence doubling the NO2 concentration due to 
gas cooking.66

From an energy efficiency perspective, 
increasingly powerful recirculation ventilation 
systems cannot be the solution, as the 
replacement air needs to be heated, which 
consumes more energy.

Cooking on any appliance can generate 
certain pollutants such as particulate matter 
(PM2.5) and volatile organic compounds.67 
Effective kitchen ventilation should therefore 
be available in all homes and operated as a 
precaution during and after cooking.68

Cooking on any appliance can generate 
certain pollutants such as particulate matter 
(PM2.5) and volatile organic compounds. 
Effective kitchen ventilation should therefore 
be available in all homes and operated as a 
precaution during and after cooking. 

Current European Ecodesign Regulations 
address performance requirements for range 
hoods — specifically for input power, pressure, 
flow, grease absorption capacity, odour 
extraction, and effectiveness of the hood 
light. The regulation should consider the long-
term filtration efficacy and performance with 
regard to all pollutants, as the standard today 
does not consider the capture efficiency of 
pollutants and other contaminants. However, 
a move to phase out gas cooking appliances 
would help to mitigate this challenge of indoor 
air pollution and protect the health of people 
across the EU.

Existing domestic kitchen ventilation strategies 
and airflow rates are inadequate in over 
80% of houses when the range hood is used 
only while cooking, research shows.60 Range 
hoods are more effective when using the back 
burner than they are for the front burner,61 but 
households do not necessarily always use the 
back burners. Additionally, studies show that 
range hoods are not always turned on while 
cooking. In Germany, for example, range hoods 
were turned on during 29% of cooking times,62 
while a study in the UK found that 27% of the 
women cooking on gas reported that they 
had an extractor fan, and of those, 40% were 
recirculating in the kitchen.63 In the UK, no 
protective effect was observed for women who 
reported they used the range hood most of the 
time, compared with women who had no range 
hood or who used it infrequently. 

Many households do not have range hoods 
ducted to the outside, but instead have 
ductless hoods that simply recirculate the 
air in the kitchen.64 Recirculation hoods are 
especially popular in apartment buildings. 
However, the efficacy of the hood and filter 
quickly decrease over time. A study by TNO 
found that recirculation hoods with a new 
activated carbon filter can reduce NO2 peak 
concentration by 67%, but efficiency of the 
hood with the filter rapidly decreases in the 
first month out of the box to a 19% efficiency in 
as little as 19 days. Even with a new filter, the 
hourly average NO2 concentration remained 
above the WHO indoor air 1-hour Air Quality 
Guideline.65

Optimised absorption filters could help reduce 
the NO2 emissions, but they would also need 
to capture ultra-fine particles to better protect 
household health. To do so, the filter would 
introduce a pressure drop, a higher noise level, 
and would need to be replaced more regularly. 

HOW TO PrOPerlY eMPlOY VeNTilaTiON iN a KiTCHeN WiTH a gaS COOKer:
1 Purchase ventilation equipment that has sufficient capacity and air flow rate (i.e., suction) 

for your gas cooker;
2 Ensure the installation of the range hood is ducted to exhaust to the outside (i.e., do not 

install the hood in a recirculation mode);
3 Operate the range hood on the appropriate setting during and ideally 10 minutes after 

cooking, regardless of the season; and
4 Clean the grease filters frequently and ensure fan and other components remain clean and 

operable.

The filters in recirculation range hoods — common in apartments 
— are not appropriate for capturing NO2 and ultrafine particles. 
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The transition to energy-efficient buildings 
provides an opportunity to rethink our 
relationship with indoor spaces, and focus on 
creating a healthy, pollution-free environment. 
With the rising cost of living, driven in part by 
steep energy prices, there is no question that 
insulating homes and sealing up draughts and 
air leaks is economically beneficial. However, 
insulating households and buildings that rely 
on gas for cooking can increase levels of indoor 
air pollution, undermining efforts to achieve 
more sustainable and safe living and working 
spaces. 

Pollutant concentrations from indoor sources 
— like gas cookers — dangerously increase 
in more airtight buildings, especially if the 
kitchen does not have an effective ventilation 
system. As the housing stock is made more 
energy-efficient, less air from outdoors 
infiltrates the home. Outdoor air ventilation 
is one of the primary mechanisms to remove 
indoor air pollution from gas cooking. While 
less air entering the home will save on winter 
heating bills, it will also result in increased gas 
cooking air pollutant concentrations and extend 
the household’s exposure to these pollutants.

Although energy efficient homes can trap 
polluted air inside the building, they can also 
serve to keep polluted air out. TNO corroborated 
this finding through the computer simulation 
model and further showed that changing the 
cooking fuel from gas to electric at the time 

6 Gas Cooking Undermines EU 
Efficiency & Electrification 
Agendas

C aS e  S T u DY: r e S i D e N T i a l 
GAS  H E AT I N G  A N D  C O O K I N G 
S H O U L D  P H AS E  O U T 
S I M U LTA N E O U S LY 
EU electrification efforts require 
phasing out gas in homes. Residential 
heating and cooking activities are major 
sources of greenhouse gas and air 
pollutant emissions, accounting for 84% 
of total household energy consumption.69 
In the review of Energy Performance 
of Buildings Directive (EPBD), the 
Commission is proposing to ban the 
use of fossil fuels including gas in new 
buildings. To effectively address high 
energy prices and reduce dependence 
on Russian fuel, the EU Commission 
launched RePowerEU,70 a plan that 
includes doubling the installation of heat 
pumps in the coming 5 years. In addition, 
the Commission stated its intent to 
phase out the sale of stand-alone gas 
boilers before the end of this decade (via 
Ecodesign — see EU Save Energy Plan). 

of a building upgrade will, in all scenarios and 
situations, improve the indoor air quality by 
eliminating the pollution from gas cooking in the 
living space.

While increasing accessibility of heat 
pumps will support large-scale household 
electrification efforts, phasing out gas 
cookers must be included in electrification 
plans. Gas cooking keeps homes connected 
to gas supply, and therefore keeps the option 
to connect other gas-powered appliances 
like heating systems available. To equitably 
transition European homes to electricity-
powered appliances, gas cooking and heating 
must be phased out simultaneously.

In all scenarios, 
switching from gas 
to electric during a 
building upgrade will 
improve the indoor air 
quality of a household.
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To better understand how gas cookers affect 
indoor air pollution, TNO conducted a computer 
simulation study to examine NO2 exposures.71 The 
simulation looked at four typical households and 
conditions representative of different regions 
in Europe: Southern, Eastern and Western EU 
countries and the UK. The modelling considered 
four simulation scenarios: the first was the 
impact of improved building performance 
on air quality as air tightness improved and 
the external air infiltration rate reduced. The 
simulation found that air tightening dwellings 
can degrade or improve indoor air quality 
depending on the level of NO2 concentration in 
the outdoor environment.

For Eastern Europe and UK, the model predicted 
an increase in the number of hours the NO2 
concentration were above 200 µg/m3. For 
Southern Europe, Eastern Europe and the UK 

Increasing Air Tightness and the 
Impact on Indoor Air Quality

the weekly averaged concentration increased 
by 25%, 3% and 10%, respectively. In contrast, 
Western Europe saw a predicted decrease 
of 4%; the decreasing trend is due to the 
lower infiltration and therefore less NO2 from 
ambient air entering the house. This reduces 
the background concentration. These findings 
are aligned with the results of an Irish indoor air 
quality study of 15 households that measured the 
indoor air quality before and after a retrofit. After 
the air leakage was reduced, there was a non-
significant decrease of the NO2 concentration 
from 6.8 to 6.0 µg/m3; at the same time, there 
was a significant increase of CO2 and PM2.5. 
Another study that modelled the performance 
of houses in Boston predicted a 15% increase 
in NO2 concentration due to weatherisation of 
these homes.
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Gas cooking is antagonistic of EU targets 
to become an economy with net-zero 
greenhouse gas emissions by 2050. The 
EU aims to be climate-neutral by 2050 — 
this objective is at the heart of the European 
Green Deal72 and in line with the EU’s 
commitment to global climate action under 
the Paris Agreement.73 As a fossil fuel, gas 
emits pollutants that cause harmful negative 
environmental impacts — like methane, 
benzene, CO2 and other harmful pollutants.

Even when switched off, gas hobs leak 
methane — a potent greenhouse gas. Methane 
is the main component of fossil gas used 
for cooking, when burned or released it can 
warm the Earth more than 80 times as much 
as the same amount of carbon dioxide over a 
20-year period. Methane also contributes to 
ground-level ozone pollution, which can cause 
breathing problems and other health issues.74 
A US study estimated that gas cookers emit 
between 0.8–1.3 percent of the natural gas 
they consume as unburned methane. During 
the course of a typical year, three-quarters of 
these emissions occur when the devices are 
shut off, which could suggest leaky fittings 
and connections with gas service lines. US 
gas cookers were estimated to emit 2.4 million 
tonnes of methane a year, equivalent to the 
annual greenhouse gas emissions of 500,000 
cars.75 The EU is working on a methane strategy, 
recognising that reduced emissions could play 
a “very significant role” in enabling it to increase 
its climate ambitions for 2030.

TNO tested six different gas built-in and 
standalone hobs and found that European 
appliances react similarly to American 
appliances in terms of methane leakage, 
averaging 56mg/hour methane leakage 
compared to the US 57.9 mg/hour findings.76 

Most users are unaware that their gas hob is 
likely to leak gas even when it is switched off. 
Leaking likely occurs because the valves that 
control the gas flow to the hobs do not create 
a perfect seal.

According to the WHO and the 
Intergovernmental Panel on Climate Change 
(IPCC), climate change is the greatest threat 
to public health. The IPCC concludes that 
to avert catastrophic health impacts and 
prevent millions of climate change-related 
deaths, the world must limit temperature rise 
to 1.5°C.77 Every tenth of a degree of warming 
past 1.5°C will take a serious toll on people’s 
lives and health. This is why the WHO, health 
organisations, and health professionals have 
called for a Fossil Fuel Non-Proliferation 
Treaty78 to protect lives of current and future 
generations. Phasing out gas cookers will 
further the European Union’s climate agenda, 
reducing considerable amounts of methane 
and CO2 emissions.79 

7 Gas Cooking Undermines 
EU Climate Goals

A US study estimated 
that gas cookers 
emit between 0.8–1.3 
percent of the gas 
they consume as 
unburned methane. 
TNO found that 
European hobs 
have similar rates of 
methane leakage. 
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8 Marketing Matters — Gas 
is Not ‘Natural’ or ‘Clean’

Decades of marketing have oriented public 
opinion to view gas as a safe, clean, and 
“natural” product. The IPCC names the fossil 
fuel industry’s advertising and public relations 
efforts80 in favour of gas as a key obstacle to 
ending the climate emergency. These well-
funded endeavours directly undermine efforts 
to reduce indoor air pollution and efforts to 
educate the public on the health risks of gas 
cookers.

The IPCC scientists argue that advertising and 
media strategies employed by the fossil fuel 
industry have become central obstacles to 
climate action by sowing doubt in the minds 
of the public and policymakers. Campaigns led 
by Gas Distributors for Sustainability (G4DS)81 
and Natural Allies82 spend millions of euros a 
year to position gas as a clean energy solution. 
G4DS for example, is a coalition of five gas 
companies: Italgas (Italy), GrDF (France), 
Distrigaz Sud Retele (Romania), Galp Gás 
Distribuição naturale (Portugal) and Gas natural 
(Spain) to “promote gas as an alternative, 
clean energy source to the current ones and as 
a solution, already available and ready, to lead 
the world towards a more sustainable energy 
future.” Other campaigns like Rural Futures, led 
by Liquid Gas Europe, push rhetoric against 
electrification and stipulate that “Liquid 
gases represent a healthier, sustainable, and 
cost-effective solution, especially in homes 
currently using coal or biomass.”83

The gas industry has invested heavily in 
positioning gas cooking as a safe, superior 
alternative to electric. For example, in the United 
States there are documented instances84 of PR 
agencies organising community support for 
gas cookers to thwart initiatives restricting the 
use of fossil fuels in new buildings. In Spain, 
the gas industry is running “A gas sabe mejor” 
campaign — which translates to “With gas 
tastes better.”85

Because of successful 
and well-funded 
marketing efforts, 
people across Europe 
are widely unaware of 
the immediate health 
and environmental risks 
posted by their gas 
cookers.
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According to Clean Creatives,86 the fossil 
fuel industry’s public relation campaigns 
are creating legal and reputational risks for 
advertising agencies. Over 1800 cases87 are 
pending worldwide related to the fossil fuel 
industry, many of them focused on misleading 
advertising. Both Shell and BP have been 
rebuked by regulators in the Netherlands88 
and UK,89 respectively, demanding that they 
end campaigns misleading the public. Fossil 
fuel advertisements have now been banned 
in France,90 and bans are being considered 
elsewhere.91

In 2022, the Global Cooksafe Coalition (GCC) launched to promote universal access to safe 
and sustainable cooking by 2030 in new kitchens and 2040 in existing kitchens. GCC’s work 
accelerates fossil fuel-free cooking with electric appliances powered by renewable energy. GCC 
brings together founding health and environmental organisations, as well as corporate partners 
and celebrity chefs who are raising awareness about the opportunity to switch to induction 
cooking and create a cleaner and healthier working environment in their restaurants. 

Outside of proper advertisements in media 
sources like newspapers and television 
programming, positive gas cooking appliance 
depictions are featured across the culinary 
realm. Popular cooking shows like the Top Chef 
enterprise often showcase demonstrations on 
gas hobs. 

Empowered with the evidence on the health 
and environmental impacts of gas cooking, as 
well as widespread cost and energy-effective 
and high-quality electric alternatives, people 
no longer need to tolerate polluting and 
dangerous gas cookers in their homes.

https://www.shutterstock.com/image-photo/work-cook-kitchen-restaurant-1442803721
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9 Mixing Hydrogen with Gas 
is Not a Viable Solution

Despite investments and political interest 
in hydrogen, it is not a viable solution to mix 
with or replace gas in home cooking. The 
European Commission is investing billions92 
in hydrogen solutions to meet its 2050 net-
zero climate targets.93 While the focus is on 
the potential for the industrial sector, the gas 
and appliance industries are also looking to 
hydrogen as an alternative solution to replace 
gas for residential heating and cooking.94,95

The potential health impacts of cooking 
with hydrogen and hydrogen-gas mixes 
need further analysis. In-depth testing is 
needed to understand how burning hydrogen 
impacts indoor air pollution and health. CLASP 
conducted an exploratory study to understand 
emissions from gas-hydrogen mixes. We found 
that blending hydrogen with gas can increase 
indoor air pollution and that gas appliances are 
poorly adapted to hydrogen mixing. Moreover, 
the particulate matter median size appears to 
decrease when hydrogen is added, which is 
a concerning trend because smaller particles 
can penetrate deeper into the body and are 
thus more harmful to human health. Mixing 
hydrogen and gas does not decrease levels 
of pollutants that are harmful to health, and 
therefore does not solve the indoor air pollution 
problem associated with gas cooking.

U N D E R S TA N D I N G  H E A LT H 
I M PAC T S  F R O M  B L E N D I N G 
H Y D R O G E N  W I T H  GAS  F O R 
C O O K I N G
In 2022, CLASP and TNO Laboratories 
conducted an exploratory study96 to 
understand how blending hydrogen 
with methane gas impacts indoor air 
pollution and, ultimately, human health. 
We tested six different gas hobs while 
burning different concentrations of 
hydrogen blended with methane gas, 
from 0 to 40% in 10% increments. 
Emissions produced by two electric 
hobs, one induction and one ceramic, 
were also measured for comparison. The 
key findings from the study showed: 

1 Mixing hydrogen can increase levels 
of pollutants that are harmful to 
human health. Our testing found that 
on some models, nitrogen dioxide 
(NO2) levels increased with hydrogen 
mix and on others it decreased.  On 
average there was a 6.5% increase in 
NO2. We found that carbon monoxide 
levels increased on all models with 
increasing hydrogen, by almost 
a factor 9 for one model at 40% 
hydrogen. 

2 Electric cooking options were 
confirmed to eliminate all the 
pollutants of concern that are 
emitted by a gas hob. When limited 
to boiling a pot of water, electric hobs 
did not emit any of the pollutants 
outlined above (UFP, NO2, CO, CO2, 
CH4). Electric cooking was confirmed 
to be the safe, clean cooking option 
in domestic settings. 

Gas cooking 
appliances would likely 
need to be adapted 
or entirely replaced 
to accommodate 
hydrogen fuel.
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This is in line with the European Commission’s 
findings that blending hydrogen with methane 
gas “diminishes gas quality, can increase 
overall system costs and the costs of heating 
for the residential sector, and it is in most 
applications a less efficient alternative to 
direct electrification”.97 The American Medical 
Association has also recognised the health, 
safety, and climate risks of current methods 
of producing fossil fuel-derived hydrogen and 
the dangers of adding hydrogen to ’natural’ 
gas.i,98

Additionally, piping hydrogen into homes and 
businesses would require significant time 
and investment. The existing gas network 
would require substantial infrastructure 
changes, with upgrades and testing to support 
the transition from methane gas to hydrogen.99 
The heat content per unit volume of hydrogen 
is lower than gas; households would need 
3.3 times the volume of hydrogen in order to 
obtain the same heat output.100

Bringing hydrogen into homes poses a 
threat of leakage and combustion. Hydrogen 
molecules are significantly smaller and are 
therefore more prone to leak in old gas 
networks and domestic gas pipelines.101 
Because hydrogen has a lower ignition 
concentration, a higher flame speed, 

i. Per the American Medical Association House of Delegates (A-22) Report of Reference Committee D, which states “Resolution 438: RESOLVED, That our 
American Medical Association recognize the health, safety, and climate risks of current methods of producing fossil fuel-derived hydrogen and the dangers of 
adding hydrogen to natural gas.”

greater flammability range, and will burn at 
a higher temperature than methane gas, it 
presents significant engineering challenges 
that would affect the burners in different gas 
cooking appliances.102 The UK government has 
found that hydrogen boilers could cause four 
times as many house explosions as gas.

To ensure households can cook safely with 
hydrogen, governments and industry would 
need to invest heavily in modifying and 
transitioning existing appliances in peoples’ 
homes.103,104,105 This investment could instead 
be funnelled towards electric cooking solutions, 
which are accessible, more affordable, and 
safer for people and the planet.

Investing in electrifying 
buildings and 
transitioning households 
to electric cooking 
remains the most logical 
solution to protect 
people and the planet. 
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The UK government 
found that hydrogen 
boilers could cause  

as many



25EXPOSING THE HIDDEN HEALTH IMPACTS OF COOKING WITH GAS

There are currently no EU-wide policies 
in place to mitigate the health and 
environmental risks of gas cooking. A growing 
body of evidence demonstrates that indoor air 
pollution is a health hazard to people across 
the EU. While the European Commission has 
a series of policies to tackle air pollution, 
significant gaps on indoor air quality remain. 
Ecodesign is well positioned to cover this 
gap.

B U I L D I N G  P O L I C Y

The Energy Performance of Buildings 
Directive,106 which is currently under 
revision,107 will include indoor air quality GAS 

10 EU and Member State 
Policies Fail to Protect People

C O O K I N G  TO  B E  P H AS E D  O U T 
I N  N E W  B U I L D I N G S

The existing Energy Performance of 
Buildings Directive requires that general 
indoor requirements are respected 
to avoid negative outcomes, such as 
inadequate ventilation. The proposed 
revisions to the Directive include 
ambitious requirements for “new 
buildings that, where technically feasible, 
100% of on-site energy consumption 
is covered by renewable energy as of 
2030, with an earlier adoption as of 
2027 for public buildings.”108 In theory, 
gas cookers could not be fitted in new 
builds under the proposed Directive, 
unless significant advances are made on 
infrastructure for clean hydrogen. The 
proposed legislation also suggests that 
all Member States must address areas 
beyond energy performance, including 
“healthy indoor climate conditions”. 
However, there is a major policy gap 
because gas cooking appliances can 
still be installed in existing or old 
buildings.

requirements in new builds. However, these 
plans do not address the situation in older 
buildings, nor regulate pollutant emissions 
from cooking or the use of range hoods.

H E A LT H  &  A I R  Q U A L I T Y  P O L I C Y

European policies centre health as a 
priority. There are a number of EU policy and 
legislative frameworks that call for health to 
be considered in decision-making, but they do 
not yet address gas cooking in a meaningful 
way. For example: 

 ■ The Treaty on the Functioning of 
the European Union (TFEU) Article 
191(1) states that EU environmental 
policy must “protect human health” in 
addition to improving the quality of the 
environment.109

 ■ The European Ambient Air Quality 
Directives (AAQD) state that measures 
should be taken to reduce emissions at 
the source.110 They are under revision and 
are expected to bring EU limit values for 
NO2 and other pollutants closer to the 
latest (2021) WHO Air Quality Guidelines. 
The new proposal states that legislation 
setting emission standards for key sources 
of air pollution is one of the three pillars 
of the clean air policy framework. They 
both reference the Ecodesign Directive 
(2009/125/EC) as a relevant legislative 
instrument for meeting Directive 
objectives.111

 ■ The European Parliament published a 
Resolution on the Implementation of 
the Directives in 2021, recognising that 
existing legislation does not go far enough 
to tackle indoor emissions. The Resolution 
requests the European Commission 
explore possible legislative remedies for all 
relevant sources of indoor air pollution.112
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 ■ The Zero Pollution Action Plan to 2050, 
a 2021 communication by the European 
Commission,113 is intended to improve 
air quality, with a goal of reducing the 
number of premature deaths caused by air 
pollution by 55%. It uses the Precautionary 
Principlei as its foundation, including 
protecting human health and eliminating 
risks at the source. 

 ■ The Gas Appliances Regulation (GAR) 
fails to identify pollutants of concern 
or establish limit values. The GAR114 
states that gas appliances shall be 
designed so that appliance combustion 
emissions do not contain unacceptable 
concentrations of substances harmful 
to health.115 It does not, however, define 
those combustion substances or the 
’unacceptable concentrations' thereof. 
The GAR states that other pieces of EU 
legislation, including Ecodesign Directive, 
take precedence if they cover aspects 
addressed in the GAR.116

E C O D E S I G N  D I R E C T I V E

The Ecodesign Directive is well-positioned 
to limit harmful pollutants from gas cooking. 
The Directive requires “emissions to air” be 
taken into consideration when developing 
regulations.ii “Emissions to air” include 
greenhouse gases, acidifying agents, fine 
particulate matter, and suspended particulate 
matter. Despite these requirements, these 
aspects have not yet been considered by the 
Commission117,118 for domestic ovens, hobs, 
and range hoods. 

The Ecodesign Directive has established limits 
on air pollutant emissions, specifically NO2, for 
other appliances and equipment that involve 
fuel combustion. All space heating products 
include NO2 limits in their design standards.iii

The European Commission is currently revising 
regulations for domestic cooking appliances. 
The review study for these regulations, 
prepared by the Joint Research Centre 
(JRC),119 provides an in-depth assessment 
of the oven, hob and range hood market and 
policies. However, the review 

i. The precautionary principle is detailed in Article 191 of the Treaty on the Functioning of the European Union. It aims at ensuring a higher level of environmental 
protection through preventative decision-taking in the case of risk. However, in practice, the scope of this principle is far wider and also covers consumer 
policy, European Union (EU) legislation concerning food and human, animal and plant health.

ii. Annex 1, Method for setting generic Ecodesign requirements; Part 1, Ecodesign parameters for products; Paragraph 1.3(k)

iii. Including for local space heaters (Regulation (EU) 2015/1188 and Regulation (EU) 2015/1185), space and water heaters (Regulation (EU) No 813/2013 and 
Regulation (EU) No 814/2013), solid fuel boilers (Regulation (EU) 2015/1189), and air heating and cooling products (Regulation (EU) 2016/2281).

study does not consider polluting or harmful 
emissions, as required and/or recommended 
by the policies mentioned above.

E N E R G Y  L A B E L S  &  C O M PA R AT I V E 
T E S T  M E T H O D S 

Currently, the methods by which gas and 
electric cooking appliances are tested are 
different, even though they perform the 
same function. These separate standards 
mean the products can’t be fairly compared 
or featured on one common energy label. 
The JRC review study recommends separate 
performance requirements and Energy Labels 
for gas and electric ovens, in line with the 
current Ecodesign domestic cooking appliance 
regulations. It also recommends separate 
performance requirements for gas and electric 
hobs, and no Energy Labels for these product 
types. 

Adopting a transitional test method that 
sets out a common test method for both 
gas and electric cookers would allow the 
Commission to develop an energy label with 
an A to G performance scale. The label could 
also convey information on the emissions of 
hazardous indoor air pollutants such as NO2 
and CO. Without comparative energy labels for 
gas and electric cooking appliances, people are 
unable to make informed purchasing decisions 
that are best for their finances, the climate, and 
their family’s health. 

http://eur-lex.europa.eu/summary/glossary/precautionary_principle.html
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:12016E191
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=uriserv:f80501
https://www.shutterstock.com/image-photo/man-work-clothes-inspecting-gas-stove-2137475451
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M E M B E R  S TAT E  &  LO C A L  E F F O R T S  TO 
S U P P O R T  C L E A N  C O O K I N G 

Member States can do even more to protect 
public health. Indoor air quality is becoming 
increasingly important at the national level, 
and additional efforts are needed to transition 
from gas to alternative, cleaner technologies. 
Member States can conduct research, develop 
policies and guidelines, and implement 
awareness raising campaigns.

Governments should remove subsidies for 
fossil fuel-based appliances and incentivise 
electrification instead. Across the EU, 
decarbonisation of the built environment is a 
priority. These efforts include incentives for 

building renovation policies and installation 
or replacement of low-carbon appliances. 
Many countries still offer incentives for fossil 
fuel-powered appliances, which undermines 
the push for cleaner, healthier technologies. 
Incentive programmes for electric cooking, as 
well as heat pump technologies, can accelerate 
decarbonisation.

City governments are pivotal in achieving 
the transition to healthier cooking and 
decarbonisation. European cities may be 
best positioned to build awareness of the 
health risks of gas cooking and support those 
households least able to make the transition to 
cleaner cooking and heating.

C aS e  S T u DY: e Q u i T Y  a N D  C u lT u r a l  C O N C e r N S  V S . i N D O O r  a i r 
Q u a l i T Y  –  T H e  l i T H u a N i a N  l P g  r e P l aC e M e N T  P r O g r a M M e 1 2 0

The Lithuanian Ministry of Energy launched a program in 2019 to phase out the use of LPG tanks 
used for cooking due to safety concerns. On average, 4–5 accidents occur annually due to gas 
tank explosion. From late 2022, LPG tanks will be banned from apartment buildings with 3 or 
more stories. The programme targeted 1600 apartment buildings (about 42,000 apartments). 
The alternative solutions to LPG include: 1) switching to electric cookers or 2) switching to gas 
cookers connected to central gas supply. 

Infrastructure improvements are generally required whether to upgrade the power supply 
capacity in apartments or to connect to the central gas supply. To cushion the costs, the 
Government offers up to €726 subsidy per household for purchasing a cooker and upgrading 
power source/installing gas supply. In 2020–2021 the programme cost the Government €14.5 
million; €9.5 million funding was allocated for 2022.

http://www.technologijos.lt/n/technologijos/energija_ir_energetika/S-83293/straipsnis/Iki-2022-m-pabaigos-keiciasi-duju-naudojimo-salygos-daugiabuciuose-elektros-ar-duju-tinklu-instaliacijai-sutvarkyti-ir-viryklei-isigyti-bus-skiriama-parama
https://taurageszinios.lt/index.php/naujienos/aktualijos/2021/02/duju-balionu-atsisakymas-daugiabuciuose-stringa-13613
https://www.shutterstock.com/image-photo/man-carrying-gas-cylinder-on-handcart-2175796377


28

 ■ Phase out harmful gas cooking: Taking 
into account the health and environmental 
impacts, the EU Commission should 
phase out the sale of new gas cookers 
by setting NO2 emission limits as early as 
possible through the ongoing revision of 
the Ecodesign regulations for domestic 
cooking appliances. 

 ■ Provide information on harmful gas 
cooking emissions to consumers, ideally 
on a comparative Energy Label: The 
European Commission should also adopt 
a common transitional test method for 
gas and electric cookers, and establish 
a common Energy Label, so people can 
compare products. If the pollutants cannot 

be removed from the source, information 
on emissions should be provided at point 
of sale on the Energy Label.

 ■ Include pollutant capture efficiency in the 
range hoods Ecodesign requirements: 
This will ensure range hoods better 
remove pollutants from the kitchen, when 
used appropriately. 

 ■ Fund the transition to cleaner electric 
cooking: The European Commission 
should provide funding to Member States 
and organisations to support the transition 
to cleaner electric cooking technologies, 
with low-income households and public 
housing as a first priority. 

 ■ Vote in favour of people- and planet-
conscious regulations in the EU: Support 
the phaseout of gas cookers through strict 
emission limits in Ecodesign Regulations. 
Support a common Energy Label and test 
method for electric and gas cookers that 
addresses pollutants so people can make 
informed purchasing decisions. 

 ■ Ban gas cooking appliances in 
new construction: Roll out national 
electrification plans that require electric 
heating and cooking to be installed in new 
buildings as soon as possible. This should 
occur in conjunction with the Energy 
Performance of Buildings Directive, in 
support of the EU’s net-zero targets.

 ■ Accelerate the transition to electric 
technologies: Establish trade-in 
programmes and retrofit schemes to 
upgrade from gas to electric cooking. 
Provide industry or consumer incentives to 
make induction cooking more accessible. 

Eliminate existing subsidies and incentives 
for fossil fuel-based appliances, which 
hinder a transition to newer, renewable 
and efficient technologies. Prioritise 
retrofits for low-income households and 
public housing. 

 ■ Run public health awareness campaigns: 
Work with local partners to develop 
nationally appropriate education and 
awareness-raising efforts on the health 
impacts associated with gas cooking. 
Awareness raising activities should be 
customised to local needs and habits.

 ■ Electrify, electrify, electrify! Invest in 
electrification infrastructure to ensure 
households can drastically minimise 
indoor air pollution by leapfrogging from 
solid fuels to electric cooking. Build 
infrastructure upgrades and investments 
into national and local plans to allow for 
electrification of energy grids and favour 
the transition to healthier cooking.

11 Recommendations 

Member States and Local Government 

European Commission
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 ■ Replace the gas cooker: Replace gas 
with energy-efficient electric alternatives, 
whenever possible. 

 ■ Minimise exposure to gas cooking 
emissions: Minimise gas cooking use by 
using plug-in appliances, such as electric 
kettles, fryers, or induction hobs. 

 ■ Improve ventilation if gas cooking is 
the only option: Use range hoods while 
cooking and for at least 10 minutes after. 
Clean grease filters regularly to ensure that 

exhaust capacity is not reduced by grease 
and grime. Use back burners that are 
closest to the range hood. Ideally, range 
hoods should vent outdoors so fumes are 
directed out of the kitchen. Open windows 
if there is no ventilation system. 

 ■ Install and maintain carbon monoxide 
detectors: Install detectors in kitchens 
and near bedrooms. Use devices that 
detect low levels. 

 ■ Advocate for greater investment in indoor 
air pollution awareness and mitigation: 
The WHO recognised121 over two decades 
ago “the right to healthy indoor air,” yet 
indoor air quality has not been adequately 
high on the political agenda.

 ■ Communicate gas cooking health risks: 
Communicate about the health impact of 
gas cooking, particularly for children, to 
raise awareness. The American Medical 

Association has recently taken an 
important step in this direction, adopting 
a resolution informing physicians, health 
care providers, and the public that cooking 
with gas increases household air pollution 
and the risk of childhood asthma.122 

 ■ Conduct additional health research: 
Continue research on the health risks from 
poor indoor air quality and pollution levels 
due to gas cooking.

Healthcare Organisations and Professionals

Individuals and Households
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12 Conclusion
Gas cooking is hazardous to our health and costly to society. Policy interventions to prevent hazardous 
air pollution from gas cookers are needed to protect human health and the environment. The European 
Commission should phase out gas cookers through the Ecodesign Directive, removing air pollution 
directly from the source. Electric cooking does not involve combustion of a fossil fuel; therefore, it 
does not release any harmful combustion pollutants in the home. Though electric cooking solutions 
are a clean and viable alternative, the transition isn’t happening quickly enough. National governments 
should incentivise electric alternatives, which will accelerate the transition to clean cooking and offer 
significant societal benefits. Costly investments in hydrogen or relying on ventilation and individual 
behaviour to mitigate the risks of gas cooking are not the answer. Making the switch from gas to 
electric cooking will help ensure our kitchens don’t make us sick.

Further Reading
This report is underpinned by several separate analyses, conducted by CLASP and our partners. If 
you are interested in diving deeper, please find those reports here on our website.

Organisational Information
a b O u T  C l aS P  –  e F F i C i e N T  a P P l i a N C e S  F O r  P e O P l e  &  T H e  P l a N e T 

CLASP focuses on appliance & equipment energy performance and quality, to mitigate and adapt to 
climate change and expand access to clean energy. CLASP has worked in more than 100 countries 
since its inception in 1999. CLASP is headquartered in Washington, DC, with teams in Europe, Kenya, 
India, China, and Indonesia. CLASP is committed to a culture of diversity, transparency, collaboration, 
and impactful work. To know more about us, please visit our website.

CLASP programs are designed to maximize impacts by targeting high emitters, raising the bar through 
groundbreaking policies, and advancing technologies to meet sustainable development aspirations 
around the world.

https://www.clasp.ngo/ 

A B O U T  E P H A

EPHA is a change agent, Europe’s leading NGO alliance advocating for better health. A member-
led organisation made up of public health NGOs, patient groups, health professionals and disease 
groups, we work to improve health and strengthen the voice of public health in Europe. Our actions 
and campaigns reflect our values: equity, solidarity, sustainability, universality, diversity and good 
governance. Since formal establishment in spring 1993, EPHA has built a solid network of 80 members 
dedicated to providing better health for all. Our mission is to bring together the public health community 
to provide thought leadership and facilitate change; to build public health capacity to deliver equitable 
solutions to European public health challenges, to improve health and reduce health inequalities. Our 
vision is of a Europe with universal good health and well-being, where all have access to a sustainable 
and high-quality health system: A Europe whose policies and practices contribute to health, both 
within and beyond its borders.

https://epha.org/

https://www.clasp.ngo/cook-cleaner-europe/
https://www.clasp.ngo/  
https://epha.org/


31EXPOSING THE HIDDEN HEALTH IMPACTS OF COOKING WITH GAS

https://www.shutterstock.com/image-photo/woman-make-coffee-moka-pot-kitchen-2157468701
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