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Roadmap

1. Hazards associated with cooking with solid fuels and 
impact on health

2. Impact on the environment and climate

3. Impact of transitioning to clean fuels (i.e. bioethanol) 
and specific benefits
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1.
Hazards Associated with 

Biomass Cooking and 
Impact on Health



Household Air Pollution 
(HAP): 

Pollution from of 
biomass (firewood or 
charcoal) for cooking 

and heating

Burden is primarily on 
low and middle income 

countries

Primarily impacts 
women and children
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5Health Effects Institute. 2020. State of Global Air 2020. Special Report.



Is the 10th leading 
risk factor for disease 

(2019 Global Burden of 
Disease)
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4.3 Million Deaths a 
year from ambient air 

pollution

3 Million Deaths a year 
from household air 

pollution



Components of HAP

Gases
 Carbon monoxide

Particulate Matter 
 Coarse PM (10µm)

 Fine PM (2.5µm)

Benzenes

Polycyclic aromatic hydrocarbons 
(PAHs)

Volatile organic compounds (VOCs)
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PM2.5
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https://www.epa.gov/pm-pollution/particulate-matter-pm-basics

https://blog.gotopac.com/2019/03/25/particulate-
matter-what-is-it-how-does-it-affect-our-health/
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Epidemiologic 
Evidence

Children bear burden 
primarily from:
• Pneumonia

• Lower respiratory 
track infections (LRIs)

Emerging evidence for 
pregnancy complications 
and pre-term and low-

weight births
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Ambient (outdoor) 
and household air 
pollution combine 

to increase risk
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Deaths are not 
evenly 

distributed; 
there is 
variation 
across 

different age 
groups

Health Effects Institute. 2020. State of Global Air 2020. Special Report.
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Neonatal deaths 
attributable to air 

pollution are 
highest in Sub-
Saharan Africa.

64% of these 
deaths are 

attributable to 
household air 

pollution

Health Effects Institute. 2020. State of Global Air 2020. Special Report.
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Among children 0-9, household air pollution is the 4th leading risk 
factor for DALYs (disability-adjusted life years)

It is 1st in environmental risk factors; above unsafe water and 
sanitation

GBD 2019 website see http://ghdx.healthdata.org/ gbd−2019
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2. 
Impact of Biomass 

Cooking on Environment 
and Climate
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Maybe household air pollution is only a concern for rural 
populations?

Unfortunately, no.

Use of biomass fuels for cooking results in deforestation 
and environmental degradation

It is a primary contributor to climate change, which when 
combined with urban air pollution, greatly impacts urban 

settings 
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Household combustion emits half
of all global black carbon 

emissions (a part of the fine PM) 

Black carbon has a per-unit 
warming capacity of 460 – 1,500 

times that of carbon dioxide

It is the largest contributor to 
climate change after carbon 

dioxide

https://www.ccacoalition.org/en/slcps/black-carbon
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How do we reduce burden of disease from 
household air pollution and improve health?

Ideally, households would have access to electricity 
for cooking and heating. 

Given the challenges to electrification, we can reduce 
the risk of disease and impact on the environment 
from household air pollution with “cleaner burning” 

fuel and stove technologies
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3.
Opportunities and 

Benefits of Bioethanol
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https://www.usaid.gov/sites/default/files/documents/1865/cookstoves-toolkit-2017-mod2-health-research.pdf

Goal:

Reduce health 
and 

environmental 
burden by 

utilizing 
electricity or 
“cleaner” fuel 

and stove 
combinations
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Access deficit

IEA, IRENA, UNSD, World Bank, WHO. 2020. Tracking SDG 7: The Energy Progress Report. World Bank, Washington DC. © 
World Bank. 
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IEA, IRENA, UNSD, World Bank, WHO. 2020. Tracking SDG 7: The Energy Progress Report. World Bank, Washington DC. © 
World Bank. 



24

Bioethanol:

An opportunity to 
reduce household 

air pollution, 
improve health, 

and the 
environment
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Fuel and stove 
combinations

ISO Tiers



26http://catalog.cleancookstoves.org/
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In research studies, 
ethanol stove 

interventions have 
reduced kitchen PM2.5

by 82% 

(compared to biomass)

(Pope et al. 2017) 
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Biofuels, such as ethanol 
may be carbon neutral

Some plants used to make 
ethanol absorb CO2 as 

they grow

Bioethanol also burns very 
cleanly

https://img.chdrstatic.com/media/

https://motosafi.com/
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Energy is essential to achieving the 2030  Sustainable Development Goals and 
Paris Climate Agreement

SDG 7 calls for “ensuring access to affordable, reliable, sustainable and modern 
energy for all”
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Key take-away messages:

1. Biomass burning for cooking impacts human health and 
the environment/climate change

2. Bioethanol is a cleaner burning fuel compared to 
traditional biomass

3. Bioethanol use for cooking is an incredible opportunity to 
reduce the burden of disease on populations and the impact 

of biomass burning on the environment


