




• Over the past decade, much attention has focused on expanding access to “clean” cooking solutions, 
defined by the technical attributes of combustion and heat-transfer efficiency and emissions. 

• Clearly, without a more complete understanding of the local context of cooking—including users’ cooking 
experience, their physical
cooking environment, and the markets and energy ecosystems in which they live—the uptake and sustained 
use of the stove technology-and-fuel solutions available today will remain limited. 

• Processed biomass (e.g., wood pellets) has shown promise as a clean fuel when burned in a highly efficient 
stove, under correct user operation, and with a sufficiently low pellet moisture content (Champion and 
Grieshop 2019; Jagger et al. 2019). 

• Unlike the definition in Tracking SDG 7, the RISE report definition also considers improvements in efficiency 
for cooking solutions that use solid fuels. 
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It presumes that all non-solid fuels are clean and efficient and that all solid fuels are harmful
It also overlooks aspects of context of the household 
Cooking is not a binary activity, even at the household level. An important challenge in measuring access to 

cooking solutions is the phenomenon of “stacking”
Emphasis on binary definitions has sometimes overlooked effective and sustainable, improved cooking 

solutions that fit local contexts. 

The approach of the International Organization for Standardization (ISO), for example, goes beyond the 
efficiency and emissions attributes of the World Health Organization’s guidelines for indoor air quality, 
providing guidelines for cookstove safety and durability. 

While an important step forward, the ISO approach is technocentric and does not integrate the cookstove 
user’s experience. Yet, users’ needs and preferences, along with their context while cooking, can have a 
large impact on cookstove uptake and should therefore be integrated into the design of cooking 
interventions. 
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Taking a binary approach has prevented actors from getting to the roots of the access 
challenge and also hindered the implementation of sustainable and local solutions 

Instead of seeing cooking from a binary perspective as clean or polluting or solid and 
non-solid, a more holistic approach is needed
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By developing a thriving global market for clean and efficient cookstoves and fuels, we can transform

the way the world cooks, saving lives, improving livelihoods, empowering women, and protecting 

the

environment simultaneously. With a continued focus and targeted implementation efforts, clean 

cooking

can directly deliver gains across 10 of the SDGs and contribute to an enabling environment for 

achieving the
entire Agenda 2030, including:
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Accelerating progress requires rethinking how households access modern cooking energy so 
that solutions are better aligned with users’ priorities. 

The MTF approach goes beyond the traditional binary measurement of energy access—(using or not 
using clean fuels in cooking)

Energy Sector Management Assistance Program (ESMAP)

The MTF captures detailed, indicator-level data for tracking stepwise progress across tiers of access.

This information encompasses various individual and multiple cooking solutions (i.e., “stacking”), user 
behavior, and cooking-environment conditions, as well as convenience and safety aspects. 

Based on the MTF’s multidimensionality, a household that meets the standards of Tier 4 or higher across all six 
measurement attributes can be considered to have gained access to MECS, 

while one that scores at least Tier 2 but not Tier 4 or higher across all six attributes is considered in transition, 
with access to improved cooking services 
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Limitations of the MTF can be found here: 
https://wbg.sabacloud.com/content/elearningngx/ykgL-

lGJ4WsWHtOG1VX84A/1668885538/0088T3FadTBldnZXRDFqTC9YUDJ6WmFSTGQ3QTRsemtwQit5Q2hyb2
FzdUhISDVXTEdYKzVTMEFaVXVxeUVacit4Vw==U2F0IE5vdiAxOSAwNjoxODo1OCBFU1QgMjAyMg==/eot/sto
ry_content/external_files/1.4%20Strengths%20and%20limitations%20section%20of%20MECS%20chapter
%201.pdf
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The role of context: negative externalities of non-clean cooking are exacerbated by their context, such as a total 
ban on biomass usage for cooking.
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Fuel efficiency may be defined as the amount of energy released per unit mass of the fuel.

At its most basic, fuel efficiency is defined as a measure of how much a car will convert energy in 
fuel into kinetic energy to travel.

Heat transfer efficiency is the ratio of the useful output heat energy transfer to the total input 
heat energy transfer.

When energy is transferred between different forms, a proportion of the energy is usually lost to an unwanted 
form of energy during the conversion and is wasted in the surroundings. Due to the conservation of energy, 
the total energy output of the system includes both the useful energy output and the dissipated (lost) 
energy. The efficiency can be calculated as a percentage and cannot exceed 100% efficiency, as this would 
imply more energy came out of the transfer than went in! The formula used to calculate heat transfer 
efficiency is shown below, where either energy or power can be used.

19

https://app.studysmarter.de/link-to?studyset=3783762&summary=25194697&language=en&amp_device_id=309k5NfZijjcUrTdgAfkyc










MECS in defining the cooking landscapes uses attributes of:
This includes the physical structures where people live and cook and the 
It still includes the technical components of exposure and efficiency 
The inclusion of additional criteria reflects the consideration for the physical environment and the social 

context where people live
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https://cleancooking.org/wp-content/uploads/2021/07/598-1.pdf
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A Day in the Life: Understanding the Realities of Lacking Access o Clean Cooking (Video)
• More than ½ of the world still cooking with traditional methods, and most of this responsibility is mostly on 

women and girls, and perpetuates women and girls 
• Story of Chiwa (Lilongwe).
• Chiwa is a mother of 4
• Each day, she leaves her home to fetch wood
• She travels further and further each day due to growing scarcity 
• She spends about 3 hours a day on this 
• She has waste and back pains due to heavy carrying 
• She is exposed to the risk of carrying the wood and walking long distances 
• She uses a three stone fire to cook
• Starting the fire is often a challenge 
• She enhails smoke while cooking 
• Her children are near the fire while she is cooking as she takes care of them 
• She spends about 1 hour cooking a meal
• Then has to wash the plates after cooking 
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• She has started cooking unceasingly due to exposure to smoke 
• Her girls will soon start fetching the wood as they grow older 
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• This means that women in such countries bear a disproportionate share of the negative health risks from HAP, 
as well as the time poverty associated with traditional household cooking, leading to opportunity costs (i.e., less 
time for education, rest and leisure, and income-generating activities). 

• Young children, who tend to stay close to their mothers indoors, also suffer a disproportionate share of the 
negative health risks. And children born to such mothers may suffer from low birth weight and stunting. 

• In addition, many children, particularly girls, may not attend school in order to help their mothers with fuelwood 
collection and food preparation. 

Time spent on fuelwood collection can contribute significantly to women’s time poverty; but the gender 
differential varies across countries and regions. 

Household time-use surveys show that women spend significantly more time on fuelwood collection than do 
men. However, the gender differential varies by cultural norms (e.g., with respect to hard physical labor 
and the acceptability of women’s work outside the home). 

Across most of Sub-Saharan Africa and in parts of China, women are the primary fuelwood collectors. 
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• Owing to gender and sociocultural norms, women in many developing countries have primary responsibility for household 
cooking (including food preparation and postmeal cleanup), relying on polluting stoves and fuels, as well as fuelwood 
collection and fuel processing (e.g., drying and cutting). 

Time spent on fuelwood collection can contribute significantly to women’s time poverty; but the gender differential 
varies across countries and regions. 

Household time-use surveys show that women spend significantly more time on fuelwood collection than do men. 
However, the gender differential varies by cultural norms (e.g., with respect to hard physical labor and the 
acceptability of women’s work outside the home). 

Across most of Sub-Saharan Africa and in parts of China, women are the primary fuelwood collectors. 

Beyond women’s disproportionate health burden, evidence shows that risks of physical injury and violence associated 
with women’s involvement in fuel collection are endemic. 

Women and girls must often walk long distances to obtain cooking fuel, and, as a result, face increased risk of physical 
and sexual violence. 

According to the United Nations High Commissioner for Refugees (UNHCR), 42 percent of households in Chad reported 
incidents of gender-based violence (GBV) during firewood collection over a six month period in 2014. 
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Such risks are particularly high for refugee women and female children, who are more vulnerable to sexual violence because of
their low status in host communities and the resulting daily need to leave their camps 
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• Methane and carbon dioxide are produced during traditional charcoal production.
• Alternatively, sustainable charcoal production done via improved kilns and stoves is useful from the aspect of 

reducing the environmental pollution
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Black carbon is the sooty black material emitted from gas and diesel engines, coal-fired power plants, and other sources that burn fossil fuel. It comprises a 
significant portion of particulate matter or PM, which is an air pollutant

While CO2 remains in the atmosphere for decades, BC particles have an atmospheric lifetime of only 8–10 days, thus, reducing BC emissions 
theoretically leads to relatively rapid, global cooling 

• Made up of pure carbon, black carbon is a major component of fine particulate matter (PM2.5) and soot. It is often created from the incomplete 
combustion of fossil fuels or biological material, such as from forest fires. In Antarctica, black carbon is usually emitted from sources like ships, 
aircraft or power generators.

• The pollutant was long infamous for its role in urban air pollution since the Industrial Era. But it was first discovered to have global atmospheric 
importance during the 1950s when it was found within Arctic Haze aerosols – the reddish-brown haze seen over the Arctic caused by air pollution –
and on the snow, thus contributing to the Arctic warming faster than any other region on the planet.

• the ability of a surface to deflect solar radiation, a characteristic called ‘albedo,’ is important for reducing heat on the planet. Snow, ice and clouds 
are surfaces with a high albedo – in other words, they reflect a lot of the sunlight that hits the Earth back into space. Sea ice in polar regions such as 
the Antarctic and Arctic are crucial for reflecting sunlight and keeping the planet cool.

• But black carbon, which can absorb a high amount of solar radiation, reduces albedo. 
• When black carbon particulates are emitted, travel through the air and become deposited in the Arctic, the surface of the snow darkens and then 

reflects less radiation. Even a little darkening can spur further drops in albedo, as the snow’s darkened surface absorbs more of the sun’s heat and 
melts. Water has a lower albedo than snow, so more heat is absorbed from sunlight, leading to even more melting.

• But even more than snow-based black carbon, airborne black carbon particles have an even greater role in heating the planet as they directly 
absorb sunlight and keep it in the air. It is even thought that these can influence cloud formation patterns, which might then affect precipitation 
and climate change.
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https://www.osti.gov/biblio/1082154
https://council.science/current/blog/climate-explained-why-is-the-arctic-warming-faster-than-other-parts-of-the-world/
https://oceanservice.noaa.gov/facts/sea-ice-climate.html
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• Deforestation is when humans remove or thin forests for lumber or to use the land where the trees stood for crops, grazing, 
extraction (mining, oil, or gas), or development as the population increases and people migrate

• Deforestation is the permanent removal of trees to make room for something besides forest. This can included clearing the 
forest for construction, road networks, new settlements etc. 

• Forest degradation occurs when forest ecosystems lose their capacity to provide important goods and services to people and 
nature. Over half of the tropical forests worldwide have been destroyed since the 1960s, and every second, more than one 
hectare of tropical forests is destroyed or drastically degraded

• Forest degradation is where the ecological quality or health of the forest is lost due various to human actions
• Forest degradation occurs when forest ecosystems lose their capacity to provide important goods and service to people and 

nature. 
• Impacts of deforestation:

• Trees purify air, filters water and prevent erosion and act as a buffer against CC. They offer a home to plant and 
animal species while also providing natural resources such as food, medicine, timber, fuel

• Consequences of deforestation:
• Increase in temperature and global warming, increase in pollution, temperature, global warming, soil erosion, 

loss of habitat of wild animals, shortage of food produced, natural disaster like floods and droughts. 
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• Air pollution is contamination of the indoor or outdoor environment by any chemical, physical or biological agent that modifies the natural 
characteristics of the atmosphere. Household combustion devices, motor vehicles, industrial facilities and forest fires are common sources of air 
pollution.

• Air pollution is caused by solid and liquid particles and certain gases that are suspended in the air. These particles and gases can come from car and 
truck exhaust, factories, dust, pollen, mold spores, volcanoes and wildfires. The solid and liquid particles suspended in our air are called aerosols.

Effects of Air Pollution
• Harming Human Health. ... Harming Animals and Plants. ... Causing Acid Rain. ... Reducing Sunlight. ... Making a Hole in the Ozone Layer. ... Adding Too 

Much Nitrogen to the Land. ... Effects of Greenhouse Gas Pollution.

• It increases the risk of respiratory infections, heart disease and lung cancer. Both short and long term exposure to air pollutants have been associated 
with health impacts. More severe impacts affect people who are already ill. Children, the elderly and poor people are more susceptible.

• The WHO Air quality guidelines are a set of evidence-based recommendations of limit values for specific air pollutants developed to help countries 
achieve air quality that protects public health.

• There are 4 basic components of air quality standards:
1. The indicator: this defines what is measured and how it is measured. the pollutant like CO, O3, N2O, NO2, SO2, PM. This could also be primary 

pollutant or secondary 
2. Averaging time: this is the exposure time and the intensity. the duration is defined as 8hrs, 4 hrs etc.
3. Threshold level: eg 9ppm for 8hrs for CO, 1 hr for 35 ppm for CO. For larger duration, small conc. Dose means conc X the duration. The does 

should not be at a level that can affect health nefagtively. These limits are informed by scienctific research  
4. Form: this refers to the frequency (eg 1 time a year, etc.) 
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Health 
• Broad range of health conditions associated with household air pollution (HAP), including chronic respiratory disease, acute lower respiratory infections (ALRI), lung cancer, 

stroke, and cardiovascular disease 
• Burns suffered by household members cooking with traditional fuels and appliances 
• Chronic and acute physical ailments that can occur during fuel collection 

Gender
• Disproportionate effects on women and young girls: o Health conditions associated with HAP o Burns from cooking with traditional fuels and appliances o Physical ailments, 

injury, and gender-based violence (GBV) associated with fuelwood collection o Time poverty (from cooking, fuel collection, and drudgery), resulting in less time for lei- sure 
and opportunities for market employment, with potential risk of lowered household status 

Other social effects
• Avoidable spending on fuel due to reliance on inefficient fuel-stove combinations • Lost opportunities for income generation due to time spent cooking • Reduced access to 

education due to impaired child health and time spent on fuel collection • Poorer nutrition due to partly prepared food or reduced food budgets • Increased poverty due to 
diversion of scarce resources to pay for fuel • Negative aesthetic effects (e.g., poor lighting and soot-darkened home environment) 

Climate 
• Greenhouse gas (GHG) emissions due to the use of inefficient fuel production and consumption • Catalytic warming effects of black carbon (BC) emissions 

Environment 
Forest degradation and deforestation due to fuel collection and production • Foregone agricultural productivity due to habitat degradation and combustion of dung as fuel 

Employment
• Risk of displacement of existing economic activities for poor rural and urban households in the woodfuel value chaina

EMPLOYMENT The economic impact of biomass fuel use is not unequivocally negative because the woodfuel value chain employs millions of poor rural and urban households. 
While highly negative from the standpoint of energy poverty, dependence on fuels like biomass has positive impacts in terms of rural livelihoods and urban employment for 
tens of millions of small-scale wood collectors, charcoal producers, transporters, and last- mile retailers around the globe. The World Bank estimates that the Sub-Saharan 
Africa charcoal sector alone employs 7 million people, with aggregate employment expected to reach 12 million people by 2030 (World Bank 2011). Clean cooking solutions 
carry both risks and rewards in terms of broader macroeconomic potential, particularly in terms of local job creation. While introducing alternatives to the traditional use of 
biomass runs the risk of substantial disruption up front—creating winners and losers, particularly when displacing long-established charcoal value chains—the employment 
impacts of modern fuels (e.g., LPG, electricity, and clean-combustion biofuels) can be positive once transition costs are absorbed. For electricity and LPG, capital infrastructure 
projects—notably focused on grid or pipeline extension or fuel-storage facilities—create job surges during construction periods and improve local economic environments. 
Specifically, rural-electrification initiatives have been shown to augment female labor supply, driven by such factors as increased home- business activities (Dinkleman 2011; 
Peters and Sievert 2015). Among alternative biofuels, ethanol exhibits high employment potential, given that value chains depend on feedstock cultivation, a labor-intensive 
sector that, if scaled, could potentially employ millions of small landholders (Kappen et al. 2017; Thurlow 2010). Moreover, Task Team interviews show that decentralized 
ethanol production via micro-distilleries can help establish vibrant local economies. In addition, pellet and briquette value chains depend on collected biomass or waste 
feedstock, a byproduct of existing agriculture value chains or waste collection. *For full list of references, please see Chapter 2 of The State of Access to Modern Energy 
Cooking Services. 
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• The cost of inaction varies widely across regions:

• East Asia has the highest overall cost while
• Latin America and the Caribbean's has the lowest 

• The highest  cost of inaction for both gender climate/environment are reported in South Asia 
• …followed by SSA, mainly because population and GDP per capital are incorporated into the estimation methodology 

• Women and children account for most of the estimated 4 million premature deaths that occur each year from household air 
pollution (HAP) linked to cooking with traditional stoves and fuels.1 The health-impact portion alone is estimated at US$1.4 
trillion
per year. 

• Women bear a disproportionate share of the cost of inaction in the form of poor health and safety, as well as lost productivity, 
which is estimated at US$0.8 trillion annually. 

• In addition, cooking with high-emissions stove technologies with fuels sourced from non-renewable biomass contributes to 
environmental degradation and adverse climate impacts, estimated at US$0.2 trillion per year. 

• These alarmingly high figures are conservative estimates, suggesting the adverse development impacts
resulting from households’ ongoing use of polluting stove technologies and cooking fuels (table 2.2). The
DALYs included in the health-impact calculation account for morbidity, but do not assume productivity losses
due to ill health, which would likely raise the final value. In the gender calculation, the cost of women’s time is
set relatively low, at US$0.54 per hour. Even so, the value of women’s time spent on cooking-related tasks and
drudgery skyrockets. The dollar value of the climate impact is driven, in part, by carbon prices and estimates of
the social cost of carbon, which many in academic and policy communities perceive as being set too low
(Annex 2). These and other negative impacts underscore the urgent need to move households without Modern
Energy Cooking Services (MECS) up the tiers of access.
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One DALY represents the loss of the equivalent of one year of full health.

These alarmingly high figures are conservative estimates, suggesting the adverse development impacts 
resulting from households’ ongoing use of polluting stove technologies and cooking fuels (table 2.2). The 
DALYs included in the health-impact calculation account for morbidity, but do not assume productivity 
losses due to ill health, which would likely raise the final value. In the gender calculation, the cost of 
women’s time is set relatively low, at US$0.54 per hour. Even so, the value of women’s time spent on 
cooking-related tasks and drudgery skyrockets. The dollar value of the climate impact is driven, in part, by 
carbon prices and estimates of the social cost of carbon, which many in academic and policy communities 
perceive as being set too low (Annex 2). These and other negative impacts underscore the urgent need to 
move households without Modern Energy Cooking Services (MECS) up the tiers of 
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Clean stacking has a potential for positive short and  long-term impacts and behaviours and trends may change 
positively.

The biggest challenge today is overcoming the trend of dirty stacking as traditional stoves are still being used as 
back-up solutions 

This points to the fundamental importance of behaviour change and contextual factors that sit outside the 
binary consideration of clean fuel vs non clean fuel access 

Questions: given the health benefits, why are HHs with access to cleaner technologies still using more 
rudimentary and polluting solutions?

https://wbg.sabacloud.com/content/elearningngx/F5ByU0E3K9vBKTMq3iRekg/1677690653/0088T3FadTBldnZ
XRDFqTC9YUDJ6WmFSSEwvSWFybjEzMk5LYTJCeVhQdVZ1QW9VZTR0L2lmamp2ZjUxQ1htMjJvUw==V2VkIE
1hciAwMSAwNDoxMDo1MyBFU1QgMjAyMw==/eot/story_content/external_files/2.3%20Qualitative%20fi
ndings%20on%20stacking%20section%20of%20MECS%20chapter%203.pdf
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Many primary users of clean stoves and fuels persist in high-frequency, secondary use of traditional fuels (e.g., 
wood and charcoal) and stoves (e.g., three-stone fires, fireside cookers and wood ovens, charcoal
stoves, and charcoal barrels). A recent study in Kenya, for example, reveals that households that are 
primary LPG users consume 42 percent as much charcoal as households that are primary charcoal users 
(Republic of
Kenya, Ministry of Energy 2019). 
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Questions: given the health benefits, why are HHs with access to cleaner technologies still using more 
rudimentary and polluting solutions?

- providing a fallback stove when the primary one cannot meet key functionalities or when fuel is unavailable. 
- time savings from being able to prepare multiple meals simultaneously. 
- preference for preparing some meals on particular cookstoves (cooking, reheating, boiling, food drying).
- fuel availability and affordability.
- Available infrastructure (e.g., gas line, electricity).
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• Assuming that HHs need to spend the equivalence of up to two months worth of HH energy-related monthly 
expenses to buy cleaner cookstoves, just 34% of the global population will be able to afford a clean cooking 
stove

• In addition to this, post purchasing they stove, the HH also needs to regularly buy the required cleaner fuel, 
which also comes at an additional expenditure. 
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Income remains a fundamental driver of fuel and stove demand, with the lowest quintiles most dependent 
on the historically most affordable fuels—primarily wood and charcoal. 

However, markets that feature substantial, long-standing fuel subsidies and national programs that impact 
end-user prices allow for more widespread adoption of primary clean fuels 

70







And, of course, underpinning all these factors, is the level of awareness among end-users about affordable, 
convenient, available, and safe alternatives. Information needs to reach the right people through the most 
effective means.

This may require significant investment in sensitisation and awareness raising activities, as well as longitudinal 
studies on the effect of awareness raising in facilitating uptake and behavioural change.

73





Taxes
In many contexts, LPG is stored as a liquid, but taxed as a gas, which limits the opportunity for more efficient 

global value chains and impedes players from adequately storing and reliably supplying fuel. 
In addition, clean biofuels like ethanol and formally distributed pellets and briquettes nearly always face sales 

taxes (i.e., value-added tax) and, in many cases, high levels of
import duty.
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A follow-on Electricity Access Scale-up Project, co-financed by CCF (a total amount of $20 million: $10 million 
IDA, $10 million CCF), will benefit 1.66 million people and 600 public institutions with clean cooking access.
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