
GOAL 3: Ensure healthy
lives and promote well-being 
for all at all ages.

TARGET 3.9: By 2030, substantially 
reduce the number of deaths and 
illnesses from hazardous chemicals 
and air, water and soil pollution
and contamination.

3.9.1 Indicator
Mortality rate attributed to household 
and ambient air pollution.

Household Energy Survey Questions
WHO has finalized a set of standardized questions on 
household energy use for national and local level surveys 
and censuses, after consultation with a diverse group of 
stakeholders and extensive piloting. These questions are 
essential to monitor SDG Indicator 7.1.2 on primary reliance 
on clean fuels and technologies, as well as SDG 7.1.1 on the 
proportion of the population with access to electricity. 

This set of harmonized questions was drafted in recognition of 
the need for refined questions to assess household energy used 
for cooking, heating and lighting. To account for use of multiple 
fuels and technologies, the surveys questions capture all types 
of technologies and fuels used in the home – both main and 
supplemental fuels.

These questions are available for download and are 
recommended for inclusion in national surveys and local 
projects to monitor SDG 7 and track progress towards clean 
household energy use. 

Moving forward
Upon completion of the CHEST manual development, there 
are plans to pilot the CHEST manual and its accompanying 
materials/resources with in-country trainings in a number 
of locations. Piloting countries will be selected based on 
geographical location, household energy challenges (e.g. cooking, 
kerosene heating and lighting) and their current stage in the 
development and/or implementation of household energy 
policies. Upon completion of piloting, materials will be revised 
accordingly, and case studies from piloting experiences will be 
incorporated into the manual and country trainings. CHEST will 
then be finalized and disseminated more broadly.

Moving forward, CHEST will be a dynamic toolkit — additional 
data and adjustments will be included in future revisions and 
online materials. 

CHEST Supporting the Sustainable Development Goals (SDGs)
WHO will be reporting data for three SDG indicators that are closely related to air pollution, health, and the Clean Household Energy 
Solutions Toolkit:

More information

WHO’s website www.who.int/airpollution/household/en

GOAL 7. Ensure access 
to affordable, reliable, 
sustainable and modern 
energy for all. 

TARGET 7.1: By 2030, ensure 
universal access to affordable, reliable
and modern energy services

7.1.2 Indicators
Proportion of population with 
primary reliance on clean fuels and 
technologies (for cooking and heating 
and lighting).

GOAL 11. Make cities and
human settlements inclusive,
safe, resilient and sustainable.

TARGET 11.6: By 2030, reduce the 
adverse per capita environmental impact 
of cities, including by paying special 
attention to air quality, municipal and
other waste management.

11.6.2 Indicator
Annual mean levels of fine particulate 
matter (e.g. PM

2.5
 and PM

10
) in cities 

(population weighted).

Contact: 

Nathalie Roebbel, roebbeln@who.int
Heather Adair-Rohani, adairrohanih@who.int
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Risks and impacts of heating 
with polluting fuels
Residential heating with polluting fuels like kerosene, wood, and coal is common practice 
in many parts of the world [1]. Heating with coal is most frequent in parts of Eastern 
Europe and China and woodstoves are often used in Northern Europe, North America, 
and highland regions worldwide. Polluting fuels contribute to household and ambient 
(outdoor) air pollution. Cooking and heating with polluting fuels contributes to millions 
of deaths every year.

In 2014, the WHO introduced Guidelines for indoor air quality and household fuel 
combustion to encourage transitions to cleaner household fuels for residential cooking, 
heating, and lighting [2]. To help countries achieve the Guidelines, WHO developed the 
Clean Household Energy Solutions Toolkit (CHEST), which includes a Household Energy 
Policy Repository highlighting examples of policies supporting cleaner fuels and technol-
ogies [3]. The Repository features policies using a mix of approaches such as:

• Bans on fuels or technologies, prohibiting specific fuels, technologies, or activities
either permanently or when ambient air pollution exceeds a threshold.

• Public awareness campaigns using air quality alerts that inform the public when
air pollution exceeds a threshold and ask people to avoid actions like solid fuel
burning. Other campaigns focus on burning wood more cleanly by using split, dry
wood in well-maintained stoves with sufficient airflow.

• Certification and labelling policies that define standards based on efficiency or
emissions. Labelling may be combined with bans on sub-standard technologies, or
with awareness campaigns encouraging cleaner choices.

• Upgrade policies encouraging people to exchange older more polluting heating stoves
with new certified options.

• Financial incentives including subsidies, rebates, or tax credits that lower the cost
of cleaner options. These may be combined with awareness campaigns, certification,
and/or upgrades. Incentives may also apply to “weatherproofing” (e.g. insulating and
sealing air gaps).

Below we provide examples of policies included in the Repository that use these 
instruments to promote cleaner heating.

China
To address concerns about unhealthy air quality in major cities across China’s northern 
provinces, China introduced policies including bans on residential coal burning and 
incentives to install electric heat pumps and other clean technologies [4]. Two years after 
implementation, the policies resulted in decreased fine particulate matter in the cities 
where they were implemented. One study estimates that this improvement in air quality 
would reduce hospitalisations and avoid 53,000 premature deaths [5].

However, the coal ban resulted in some inequitable outcomes: wealthier households 
eliminated coal use and experienced better indoor air quality, while worse-off house-
holds continued to use coal. Some also experienced higher heating costs, particularly in 
smaller cities that did not provide the same level of subsidies as larger municipalities [6].

Policies to Reduce Air Pollution 
from Household Heating

Coal stove with briquettes, Chengdu, China 
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A Chinese worker collects coal stoves for 
recycling during a campaign to convert from 
coal to cleaner household heating options 
in Beijing and China’s other northern cities. 
Imaginechina Limited / Alamy Stock Photo



Sweden
A public awareness campaign in Sweden known as “Light from the 
Top” sent brochures to households with guidance about how to light 
wood-burning stoves to avoid indoor emissions. Recommended 
steps include loosely stacking wood and properly managing 
airflow [7]. One evaluation of the program found 60% of people 
surveyed were familiar with the information campaign, and 73% of 
those respondents confirmed that they followed the guidance [8].

United States
The United States has implemented many programs to reduce 
impacts of residential heating with wood including wood-burning 
reduction programmes, air quality and emission limits, fuel quality 
standards, programmes that encourage or mandate removal of 
old woodstoves, emission standards and certification, bans of 
non-certified stoves, and restrictions on wood-burning devices in 
newly built homes [9]. One review found evidence that community-​
level adoption of EPA-certified stoves resulted in improved ambient 
air quality [10]. Another study found a ~28% drop in ambient PM2.5 
and lower respiratory infections, bronchitis, and influenza in a 
rural community following the changeout of 1,100 stoves [11].

European Union
A 2015 European Union directive defines requirements for 
domestic stoves and heaters that have “significant environmental 
impact” [12]. The directive includes technology-dependent energy 
efficiency standards and emission limits for particulates, organic 
compounds, CO and NOx. It also specifies how to measure and 
verify that standards are met. The directive gave member states 
several years to implement its guidelines and includes provisions 
specifying how to measure stove performance, periodically 
review technological developments, and change rules as needed. 

Synthesis
•	 Policy-makers seeking to reduce the impacts of heating with 

solid fuels have a wide range of tools at their disposal including 
bans on fuels and/or technologies, technology standards 
and labelling, financial incentives and upgrade programmes 
to encourage uptake of certified appliances, and awareness 
campaigns.

•	 Equipment upgrades and weatherproofing have proven 
successful (US, China, Chile) but require consumer education 
campaigns in order to ensure new equipment is utilized 
properly.

• Bans are more effective if they are accompanied by sufficient
financial measures incentivising uptake of cleaner fuels and
technologies.

• There is some evidence that equipment upgrade resulted in
improved ambient air quality (US, China) and reduced health 
impacts (US).

• Program implementers need to ensure that programs reach
different income levels and do not exacerbate inequalities.
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Chile
Chile empowers municipal governments to implement plans 
designed to reduce air pollution from domestic wood heating [13]. 
The plans involve air quality alerts, stove upgrades, standards to 
ensure wood is dried before use, and weatherproofing. One study 
of three towns in Southern Chile found that weatherproofing 
had the largest impact on indoor air quality. Equipment upgrades 
were not as effective because many beneficiaries operated 
upgraded stoves with air supply reduced, which increases 
emissions [14]. Subsequent research found that educating users 
about maintaining airflow resulted in lower emissions [15].
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FOR MORE INFORMATION

Email  householdenergy@who.int 

WHO’s CHEST Toolkit https://www.who.int/tools​
/clean-household-energy-solutions-toolkit

Visit the Repository at  http://householdenergypolicies.org/
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