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1. Introduction 

In many areas with colder climates, a single stove will combine the functions of cooking and heating.  In 
many, primarily developing country regions such as the Andes and Himalayas, various biofuels (wood, 
straw, dung, and also various trash) are used for such combined stoves; as well as coal.  In less cold 
regions, such as the East African highlands, the spillover heat may be a needed but secondary use of a 
stove primarily used for cooking, and where the stove is fired only in connection with meals.  In colder 
regions, such in Central Asia the stove may serve as a round-the-clock heat source, but used for some 
cooking in connection with meals.  Finally, primarily in regions of Eastern Europe, coal stoves are used 
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for heating while cooking functions are separated into an entirely different energy source, often 
electricity or gas. 
 
In line with these varying uses and fuels, different regions have tried different mitigation approaches, 
with mixed success. This variety of uses, and of stoves and fuels across the developed and developing 
world make this sector a challenging one for emission mitigation solutions.  Especially with stoves used 
for both cooking and heating, the challenge is that more efficient cooking stoves remove “waste” heat 
on which the household depends to heat the home in cold seasons.  And for coal, which appears to be 
the most common fuel globally when heating is the primary concern (either combined or separate from 
cooking), the challenge is that burning coal, especially of low quality in the home is deleterious to 
health. The World Health Organization (WHO), in its 2014 Indoor Air Quality Guidelines issued an official 
“strong” recommendation that “unprocessed coal should not be used as a household fuel.”  
 
This White Paper is the 4th in a series of four white papers developed in advance of the Climate and 
Clean Air Coalition “Summit on Black Carbon and Other Emissions from Residential Coal Heating and 
Combined Cooking + Heating Stoves”.  It focuses on potential solutions to reduce emissions from 
combined cooking and heating and coal heating stoves that bring air quality, health, climate, cryosphere 
and other environmental damages. It discusses emissions testing and standards, technological solutions, 
and policy, behavioral, and financing approaches that have either been tried or are currently underway. 
It also highlights key knowledge gaps and needs for advancing towards scaled-up emissions reductions. 
 
Many of these factors are common to cooking stoves, or heating stoves or both.  There appears to have 
been no concerted attempt to-date to look at these mitigation approaches for combined stoves, so 
much of what follows focuses on one use or the other.  In moving forward, it will be important to 
consider measures that take into account the combined needs of households requiring this source for 
both heating and cooking purposes.  For example, the “boiling water test” used to measure efficiency 
for a cookstove does not take into account the need for heat; and an efficient heating stove may not 
concentrate sufficient energy at a single cookplate for food preparation purposes.  Households needing 
a combined use stove will not efficiently adopt a stove that does not address both uses; and measures 
aimed at only one of these uses may cause resistance among a populace that relies on older, polluting 
stoves that nevertheless meet current household needs. 
 
With more research and programs underway globally, this knowledge will continue to evolve. This paper 
aims at providing a snapshot of the issues and the mitigation opportunities, and will be updated after 
the Warsaw Summit to reflect lessons learned there.  
 
2. Social, Economic, Gender and Cultural Barriers to Clean Fuels and Clean Stoves 

The heavy reliance on solid fuels for cooking and heating is the result of many factors, including:  
 

 Fuel Availability and Accessibility: Availability and accessibility of fuels is a primary 
consideration for fuel and stove selection. The relative abundance of and access to existing local 
resources play a key role in fuel and stove decision-making. For example, households might be 
prevented from collecting firewood in certain areas owing to natural physical limitations – 
difficult terrain or topography or lack of fuel. In Central China, coal is widely available and 
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accessible, contributing to broad household adoption for cooking and heating. More than four-
fifths of the households in the region use coal as their main cooking fuel. The ease of obtaining 
coal explains its wide use. (World Bank, 2013). Other, “cleaner” fuels, such as LPG, may not be 
widely used if there is not a steady supply available.  
 

 Fuel Affordability and Poverty: It is clear that affordability plays a huge role in the use of solid 
fuels for cooking and heating. In China, urban households with higher incomes have access to 
modern fuel supplies and service networks and can afford to choose high-efficiency, clean-
burning modern fuels and improved stoves, or district heating. Conversely, low-income rural 
households without access to affordable modern energy and improved stoves are more likely to 
collect wood and agricultural residues to meet their daily cooking and heating needs. (World 
Bank, 2013). In some places, households have reverted to heating with solid fuels in response to 
economic hardship; this has happened recently in Greece and other European countries (Saffari 
et al, 2013).  
 

 Cultural Acceptability: Cultural acceptability is an important, but often overlooked, factor in 
households’ selection of cooking fuels and stoves, but can be difficult to identify and quantify. 
Fuels and stoves must be culturally acceptable, and take into account such considerations as 
local climate, food preferences, and cooking and heating habits. For example, Tibetan farmers 
and herdsmen lead a nomadic life and are dispersed across the region, which has a shortage of 
coal and biomass, and an abundance of solar energy. These farmers and herdsmen prefer solar 
cookers as they are portable and easily obtained. (World Bank, 2013) 
 

 Gender Roles: The gender dynamics of household energy use vary from place to place, but they 
tend to be driven by deep-seated cultural norms and economic factors. (WHO, 2016) Much has 
been written about the health and social impacts on women and girls associated with collecting 
fuel for cookstoves, as well as the indoor air quality and health impacts from using these 
cookstoves. These same issues are relevant for heating stoves and for combined heating and 
cooking stoves, but where cooking/heating stoves are vented to the outside, the health impacts 
inside the home are less. In many households, men have more control over household budgets, 
and therefore more influence over the decision to shift to cleaner energy solutions. Efforts to 
make the cleanest cooking and heating solutions available and affordable may not necessarily 
change this dynamic, if those who control the finances do not acknowledge the benefits of clean 
energy for all members of the household. It is important to note that clean energy options – if 
used -- have the ability to significantly lift burdens from women and girls – saving time and 
money. (WHO, 2016). 
 

3. Emissions standards, testing, and labeling  

Standards provide common methodologies, terminologies, and metrics for comparing, communicating, 
and improving stove and fuel performance. Standards can include attributes such as gaseous and 
particle emissions, thermal efficiency, safety and durability.  Standards also ensure that technologies 
achieve the desired benefits for health, livelihoods, and environment.  

Standards must be developed in a transparent and inclusive manner, and usually involve several 
components: (1) an agreed-upon and harmonized methodology and reporting criteria, (2) strong and 
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accessible organizations who can conduct rigorous and independent testing, (3) data sharing using 
common metrics, and (4) the appropriate combination of regulations and policies for standards and 
labeling from governments and organizations.   
 
Globally, standards and testing procotols exist for cookstoves and for heatstoves, but not for combined 
cooking and heating stoves. However, the examples of cookstove and heatstove testing methods and 
standards can provide some insight into what might work in developing standards and testing protocols 
for combined cooking and heating stoves and for coal stoves. It is important to establish a standard test 
method for stoves by type (e.g., heating, cooking, etc).  
 
The energy and environmental performance of stoves is dependent on their thermal efficiency, 
emissions to the indoor and outdoor air, and safety concerns corresponding to their primary use (either 
heating or cooking), such as the following situations: 

 Heating stoves are tested and evaluated according to their performance of transferring heat into 
the house. Emissions of black carbon, PM, and gases are determined in laboratory tests that 
simulate the use of solid-fuels for heating.  

 Cookstoves are analyzed according to their capacity of transferring heat to the cooking pot. 
Emissions of particles and black carbon are determined while completing a standard Water 
Boiling Test (WBT) or a modified version of the standard WBT procedure such as the Emission 
Performance Test (DeFoort et al. 2009) or the Chinese standard for testing the performance of 
cookstoves applied to test forced-air gasifier cookstoves (Chen et al. 2016) 

 
Developing standards is an iterative process, with standards getting progressively tighter and stricter 
over time, and the transitional standards used to collect more data and make the standards better. One 
key question is how to speed up the standards process, which takes a lot of time to achieve agreement, 
often with limited resources. This is particularly important when dealing with these issues, which have 
such large and immediate impacts.  
 
3.1 Existing Emissions Standards and Testing: Cookstoves 
 
For cookstoves, international standards are now being developed to cover most of the geographical 
regions in the world, along with testing protocols that can be adopted by organizations not only in 
developed countries, but also in developing regions. The International Workshop Agreement (IWA) is a 
streamlined International Organization for Standardization (ISO) consensus process that can be a first 
step towards formal standards for cookstoves. The clean cooking IWA, approved in February 2012, 
outlines methodology and tiers of cookstove performance for efficiency, total emissions, indoor 
emissions, and safety.  For each of these four indicators, Tiers 0 to 4 have been defined, with Tier 4 
being the best.  For example, a stove could be Tier 3 for efficiency, Tier 2 for total emissions, Tier 3 for 
indoor emissions, and Tier 4 for safety.  The IWA also identified resolutions for additional work, which 
the Global Alliance for Clean Cookstoves and its partners have been working together to address.  The 
IWA framework allows organizations and countries to select indicators and tiers based on local 
priorities, and allows for harmonizing different protocols together (e.g. policy requirements, cultural 
contexts, and testing preferences).  
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ISO provides a process and convening power for partners to collaborate to develop standards.  All 
countries and experts are invited to join the ISO committee, and standards are developed by 
participating countries through this multi-stakeholder consensus-based review process. The cookstove 
standards are voluntary standards, while in the US and in Europe, standards for heatstoves are 
mandatory, requiring new stoves to meet specific emissions limits.  

ISO TC 285 on Clean Cookstoves and Clean Cooking Solutions is the key body that is developing and 
approving standards for cookstoves. TC 285 covers procedures for laboratory testing, field testing, social 
impacts. The emissions methodology and indicators cover PM, CO, and BC.  For more information, see 
https://www.iso.org/committee/4857971.html. A similar harmonized international approach has not 
been applied to standards and testing of heating stoves or of combined cooking and heating stoves.  

The Gold Standard, in 2015, launched a new methodology for quantifying and monitoring emissions of 
black carbon and other short-lived climate pollutants for cookstove projects – quantifying emissions of 
wood, charcoal, animal dung or coal burned for cooking. The Gold Standard was established in 2003 by a 
group of international non-governmental organizations as a best practice standard to ensure that 
projects meet their goals of improving climate and development activities. (www.goldstandard.org). The 
Gold Standard methodology measures the reductions of these harmful emissions when improved 
cookstove technologies or clean burning fuels are introduced, and includes lab and field testing 
methodologies specified through ISO and other documents to quantify the emissions reductions for 
cookstove projects. 

These standards, once developed, will need to be implemented.  Regional Testing and Knowledge 
Centers (http://cleancookstoves.org/technology-and-fuels/testing/centers.html) have been set up by 
the Global Alilance for Clean Cookstoves (GACC) to focus on cookstoves and fuel testing and/or design. 
These centers are improving their capacity for testing cookstoves, fuels, usability and other indicators 
for existing and newly developed methodologies. Considering regional and local limitations, several 
countries and international organizations have started adapting the ISO documents to reflect their own 
priorities and goals while remaining harmonized with the international community.  This adaptation and 
implementation includes setting procurement guidelines, labeling programs, standards enforcement 
plans, studies to understand how consumers understand and respond to labels, and communications 
campaigns to raise awareness about standards and labeling programs. These Centers could potentially 
be resources for emission standards and testing of heating stoves and combined cooking and heating 
stoves.  

3.2 Existing Emissions Standards and Testing: Heat Stoves 

In the case of stoves used for heating, the standards and testing protocols are not harmonized 
internationally and have not been part of an ISO process for standards development. There are different 
standards and different test protocols around the world. Europe and the US, along with Chile, New 
Zealand and other countries have developed stove standards, primarily for PM2.5, which differ in 
strictness, and have developed different testing protocols. None of these standards currently regulate 
for black carbon, or require black carbon testing, so black carbon is only monitored on a voluntary basis. 
Many countries do not currently have the technology or training to monitor for black carbon.  

European Standards: Although some European countries have implemented European standards for 
regulating the energy and environmental performance of heatstoves, up to now, only a few European 
countries (including Austria, Denmark, Germany, Norway and Sweden) have issued national particulate 

https://www.iso.org/committee/4857971.html
http://www.goldstandard.org/
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matter (PM) emission standards for small residential heating installations. The most comprehensive at 
this time is the German law of 2010 (Bond et al, 2013). These standards are focused on fine particulate 
matter (PM2.5) emissions. Since few countries currently certify for PM, they have no incentive to go 
further and certify stoves for black carbon emissions. In the Nordic countries, Sweden introduced 
emission standards for solid fuel stoves and boilers in 1988. Beginning in the late 1990s, Norway and 
Denmark also introduced emission standards to limit emissions from wood burning stoves and boilers. 
These requirements and the testing protocols for measuring emissions vary widely. European Standards 
for heatstoves include:  

 DIN Standards: DIN is the German Institute for Standards, and is a private organization 
registered as a non-profit association.  DIN has developed testing and standards for a variety of 
European stoves, including residential cookers fired by solid fuel; inset appliances including open 
fires fired by solid fuels; roomheaters fired by solid fuels; residential space heating appliances 
fired by wood pellets; and slow heat release appliances fired by solid fuel. Heating and cooking 
appliances are DIN/EN certified if they are tested by a laboratory approved by DIN CERTO and 
assessed by a neutral party to be in compliance with the relevant standards and certification 
schemes. After a positive assessment result, DIN CERTO issues a certification that is valid for five 
years. For more information, see: www.dincerto.de 

 EN Standards: The European Standard (EN 13240) applies to solid fuel room heaters, and 
specifies requirements related to the design, manufacture, construction, safety and 
performance (thermal efficiency and gaseous emissions) of these room heaters. It also specifies 
test methods for determining compliance with these standards. For more information, see: 
http://www.soliftec.com/en13240.htm) 

 The Ecodesign Directive: EuP Directive (Ecodesign for Energy-Using Products) sets out 
regulatory requirements for local space heaters, with a focus on emissions and energy 
efficiency. The criteria for stoves includes both fossil (e.g. coal) and biomass based fuels (e.g. 
wood). The Eco-Design Directive specifies emissions of particles, carbon monoxide (CO), Organic 
gaseous compounds (OGC), sulfur dioxide (SO2) and nitrogen oxides (NOx). Methods of 
measurement used in the report conform to those laid out in the EN (European) standards 
(discussed above) for various types of stoves, as well as DIN+ methods. The EcoDeisgn Directive 
applies to both cooking and heating stoves. 
 
The Eco-Design requirements for local space heaters were approved in September, 2014 and 
will be operative starting January 1, 2022. For more information, see:  
https://ec.europa.eu/growth/single-market/european-standards/harmonised-
standards/ecodesign/solid-fuel-local-space-heater_en 
 
Modeling work by IIASA suggests that the Ecodesign standards can have a significant effect in 
reducing emissions, including BC, from residential solid fuel heating:  

http://www.dincerto.de/
http://www.soliftec.com/en13240.htm
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/ecodesign/solid-fuel-local-space-heater_en
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/ecodesign/solid-fuel-local-space-heater_en
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Figure 1. Potential to reduce BC in the EU_28 by 2025 via introduction of the Ecodesign, in kt. 
Source: GAINS model. 

In the above figure, CLE means “current legislation”; TSAP means scenario adopted in the review 
of the “Thematic Strategy for Air Pollution” process for further analyses; MTFR means 
“Maximum Technically Feasible Reduction” scenario, implements the maximum reduction 
potential of emissions with currently available technologies. (Kupiainen et al, 2013) 

 
In Europe, the testing protocol is the EN 13240 for room heaters. However, EN13240 does not specify 
the use of a dilution tunnel in the sampling of emissions. Because of this limitation it is not possible to 
measure EC/OC in a way that is comparable with other standards -- US standards, for example -- using a 
dilution tunnel. The Ecodesign requirements avoids the use of both the direct stack and the dilution 
tunnel sampling methods, which hinders the comparisons of emissions from different stoves in Europe 
and worldwide.  
 
United States Standards and Testing: In the US, the US Environmental Protection Agency (EPA) 
establishes emission standards for woodstoves under the US Clean Air Act. These standards were 
significantly strengthened in October 2015, with even stricter standards phasing in by 2020. The 
standards require limits on PM and volatile organic compounds (VOCs). The standards apply only to new 
woodstoves and do not affect existing woodstoves and other wood-burning heaters currently in use, nor 
does it apply to new or existing heaters that are fueled solely by oil, gas, or coal, nor to new indoor 
fireplaces or masonry heaters. However, stoves that burn both wood and coal must meet the EPA 
standards for wood emissions.  

To determine compliance with the standards, the EPA requires testing and certification. To obtain 
certification, manufacturers must submit a full emissions test report from an EPA-accredited laboratory. 
Woodstoves sold in the US must have a permanent label indicating they are EPA-certified to meet 
emission limits, which signals to consumers that the heater meets EPA standards.  The EPA specifies test 
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methods for particulate matter, which are stricter than the European standards, with more detailed 
testing requirements. For more information, see: www.epa.gov/burnright.  

Chinese Standards: In China, stove standards have been developed, along with testing protocols. 
However, according to a 2013 report by the World Bank (World Bank, 2013), these standards are not 
systematic and do not include emission standards or thermal efficiency. Furthermore, at the time of the 
report (2013), the World Bank reports, the standards are seldom implemented or enforced, allowing 
inferior stoves to enter the market.  

Other standards around the world:  

 Australia and New Zealand: Australian and New Zealand heat stove emissions are regulated at 
the local/municipal level, based on standards developed by Standards Australia. Standards 
Australia recently revised standards covering the emissions and efficiency of wood heaters, in 
consultation with industry and government.  The new standards were published in August 2014 
and involved a two-phase approach that provides improved emissions and efficiency 
requirements over 5 years. Most jurisdictions have legislation in place requiring that only new 
wood heaters that meet the relevant standards can be sold in their State/Territory. 
(www.environment.gov/au) 

 Canada: Canada has adopted the USEPA standards and testing protocols for heating stoves, but 
these are voluntary at a national level. However, many provinces and cities in Canada have 
adopted strict mandatory standards and programs, using the USEPA standards and test 
protocol. (www.ccme.ca/files/Resources/air/wood-
burning/om_1479_wood_burning_code_eng.pdf) 

 
Black Carbon Testing Protocol: None of the European or US heatstove testing protocols include testing 
for black carbon. The Nordic Council of Ministers and the CCAC have worked with ICCI to develop a 
testing protocol for emissions of black carbon from residential wood stoves. Here is the link to this 
testing protocol: http://ccacoalition.org/en/file/2573/download?token=NFOF5w8D 

This protocol has been tested in Sweden, Denmark, Norway and the Czech Republic, and is now being 
used to estimate black carbon emissions from wood burning heat stoves in Chile. However, this protocol 
has only been developed and tested on heating stoves, not cooking stoves or combined cooking and 
heating stoves (Andersen & Jespersen 2016).  

3.3 Eco Labeling: Voluntary and Mandatory 

Several European countries, such as Austria, Germany and Sweden, have introduced voluntary 
ecolabelling of heat stoves, with standards for thermal efficiency and gaseous and particle emissions 
(Bond et al, 2013). Labeling for cookstoves will depend on the ongoing ISO process. Here are some 
examples of ecolabels available for heat stoves in Europe and the U.S. 

 DINPlus: DINPlus is a label that demonstrates that products exceed the DIN standards, and in 
the case of wood burning appliances, shows that fireplaces and stoves are environmentally-
friendly with particularly low emissions. Stoves must meet requirements regarding emissions 
limits for carbon monoxides, nitrogen oxides, hydrocarbons, and “dust” and include efficiency 
and durability.  

http://www.epa.gov/burnright
http://www.environment.gov/au
http://www.ccme.ca/files/Resources/air/wood-burning/om_1479_wood_burning_code_eng.pdf
http://www.ccme.ca/files/Resources/air/wood-burning/om_1479_wood_burning_code_eng.pdf
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 The Nordic Swan Ecolabel: The Nordic Swan Ecolabel is the official Ecolabel of the Nordic 
countries (Norway, Denmark, Sweden, Finland and Iceland), and is a voluntary tool for 
consumers to help them choose environmentally sound products. The Nordic Swan Ecolabel is 
an ISO 14024 type 1 Ecolabelling system and requires testing by an independent testing 
organization. It includes emissions of particles, carbon monoxide, OGC, and energy efficiency. of 
wood burning stoves. The Nordic Swan label does not currently test for black carbon but can 
serve as a model for the development of new testing requirements for black carbon, design of 
new stoves, and future legal requirements. 
(www.ecolabel.dk/kriteriedokumenter/o78e_3_1_Background_c_documents.pdf, 2010). 
 

 Austrian Ecolabels: “Umweltzeichen” the Austrian ecolabel was created by the Federal Ministry 
of Environment in 1990 and can be used by stove companies to label their products.  Lohberger 
is the first company in Austria to be awarded the Austrian ecolabel “Umweltzeichen” by the 
Austrian Ministry of the Environment for their wood-fired range cooker stoves. The criteria for 

this label includes: (1) emissions – flue gas, wastewater, noise, consumption of 
resources and energy; (2) Ecological purchasing; (3) Toxicity of the components of the 
products; and (4) Information to consumers. Lohberger has cooking stoves, as well as 
stoves used for both cooking and heating. (www.lohberger.com/en/herde-
oefen/general/awards/austrian-ecolabel-umweltzeichen) 
 

EPA Stove Labels: All USEPA-certified stoves have a label affixed to the 
back of the stove stating that they comply with certification standards. 
Manufacturers of new wood stoves may choose to voluntarily display a 
temporary Burn Wise hang tag that shows the stove’s PM2.5 emissions. 
Manufacturers can use voluntary hang tags to show that they are 
meeting the EPA’s stricter emission limits, which will go into effect in 
2020. 

(www.epa.gov/burnwise) 

 

 

 
 
CE-Label: CE stands for Conformite Europeenne, which means 
European agreement or uniformity. From July, 2013, these labels are 
legally required for all multi-fuel and wood burning stoves. Stoves must 
pass a series of tests, including safety, health and environment, both 
during production and as a finished product. The CE Label is awarded 
based on testing according to the European standard EN13240.  
 

4.0 Technological Solutions: Cleaner Stoves and Cleaner Fuels 

http://www.lohberger.com/en/herde-oefen/general/awards/austrian-ecolabel-umweltzeichen
http://www.lohberger.com/en/herde-oefen/general/awards/austrian-ecolabel-umweltzeichen
https://www.umweltzeichen.at/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiJjc_EyfDTAhVMWBoKHbhfDkYQjRwIBw&url=http://www.ce-marking.com/CE-marking-logo.html&psig=AFQjCNFd0i7Dud1PdWYbw4bUHb0MOm4RRw&ust=1494892196631191
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Effective solutions to reducing emissions from stoves must take into account the entire household 
energy picture – both heating and cooking – and look at the complex interactions between different 
fuels, different stove technologies, and different user behavior. A stove that is efficient for cooking may 
not be very efficient for heating, so a household with a clean cooking system may need to continue to 
rely on burning polluting fuels on open fires or in traditional stoves for heating.  
 
In the colder regions, the same stoves that are used for cooking are frequently used also for space 
heating. This dual use – with pots simmering all day on the stove, which itself is fed regularly through 
the day – makes it difficult to quantify how much fuel is burned for heating relative to other end uses. 
This, in turn, makes it hard to determine how much the fuel used for heating contributes to household 
and ambient air pollution, and makes it difficult to design interventions. (WHO, 2016) 
 
In addition to developing cleaner burning stoves, the lifecycle impacts of fuels need to be assessed. For 
example, LPG and PNG are fossil fuels, and sources of climate-warming pollution. Their extraction, 
processing, refining and distribution can have negative environmental impacts. However, these fuels 
(LPG and PNG), according to the WHO, emit much less GHGs compared to other sectors such as 
transport, industry and power generation. Switching to these fuels away from solid fuels could provide 
net climate benefits, due to a reduction in black carbon and methane emissions. (WHO, 2016) The main 
benefit is from a health perspective and is important regardless of a likely negative impact on carbon 
emissions.  
 
Because cooking and heating are such variable, individual-specific activities, there are many complexities 
associated with reducing black carbon from cooking and heating stoves. The type of fuel and its 
moisture content, the type of stoves, the purpose for which it is used (heating vs cooking or both) and 
the manner in which the stove is used all affect the composition of emissions (USEPA.2012). Cooking 
and heating practices vary both daily and seasonally due to variation in available fuels and variation in 
fuel quality. Additionally, there may be significant variation in the efficiency and durability of stoves, 
even those that are mass produced.  
 
For cookstoves, there is currently no formal definition of what constitutes an “improved” stove. New 
stoves, primarily cookstoves, have been introduced over the last decade, most designed to reduce fuel 
use and emissions of PM2.5 and CO, but many were not designed to reduce black carbon. Some gasifier 
and forced draft (or “fan”) stoves significantly reduce BC compared to the open fire.  
 
4.1 Combined Cooking + Heating Stoves 
 
Worldwide, manufacturers of stoves have developed some combined heating and cooking solutions, 
primarily in Europe and relatively few have attempted to develop advanced dual-use stoves. This is 
especially true in high-altitude settings, where fuel is scarce, the air is thin, and the demand for space 
heating remains high all year. Developing a clean-burning, dual-use stove that satisfies both cooking and 
heating needs is a technical challenge. In rural areas, most stoves are locally-made for both cooking and 
heating. In China, which has a very large stove market, manufacturers make stoves for both cooking and 
heating, and for burning wood or coal. In Europe and North America, stoves are usually designed for 
only heating or only cooking, but not usually both, although there are some manufacturers who make 
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such stoves, and at least one is EPA-certified, and one in Austria, has achieved an ecolabel for emissions 
and other criteria.  
EPA certified cook/heatstove: http://cookstoves.net/news/epa-certified-cookstoves-ia-roby/ 
Austrian: www.lohberger.com/en/herde-oefen/general/awards/austrian-ecolabel-umweltzeichen/ 
 
Other organizations, including the World Bank, are sponsoring “improved” stove design programs for 
coal heating stoves. These programs are currently taking place in Tajikistan, Kyrgyzstan, Mongolia and 
China. (World Bank, 2017) 
 
Case study: Homemade stoves in Peru 

In the Andean regions of Peru, there have been several cookstove programs, including the Nina 
cookstove program that put in place over 2000 rocket stoves for both heating and cooking. These stoves 
-- in the Cuszco region -- were made of cement and refractory bricks. (Figure 2). It is important to point 
out that the improved cookstove used for combined heating and cooking still generates significant 
indoor pollution, because the chimneys installed in these stoves are usually poorly operated (Carvalho et 
al., 2014)) and the Nina cookstoves were designed with two open holes where cooking pots are usually 
docked in. Appendix 1 provides a more detailed case study of combined cooking and heating in Peru.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Cookstoves used for heating in the Andean regions of Peru: (a) traditional mud stoves, (b) 
improved cookstove that still generates indoor particle and black carbon emissions.  

Case study: Bukhari heating stoves and open fires in Bhutan 

A pilot field study recently conducted in Bhutan by Wangchuk et al. (Wangchuk et al., 2017) analyzed 
the influence of the usage of cooking and heating stoves on indoor air quality. In this study, at least four 
kinds of stoves produced by local and regional manufacturers associated with different applications 
were identified (Table 1).   

http://cookstoves.net/news/epa-certified-cookstoves-ia-roby
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Table 1. Types of stoves used in Bhutan. Source: Wangchuk et al. (13) 

Stoves Primary application Secondary application Location 

Metal chimney stove 
(Bukhari) 

Space-heating None Living room 

Traditional mud-stove 1 Rice cooking Space-heating while 
heating 

Kitchen 

Stone trypod stove Cooking Occasional space-
heating while cooking 

Kitchen 

Traditional mud-stove 2 Liquor distillation Space-heating and 
cooking 

Kitchen 

 

A common stove used for space-heating in Bhutan and other regions in the Himalayas are chimney 
stoves, built out of metal and concrete. These stoves are mostly used for heating, but appear to be 
similar to some old stoves made of steel or metal in Europe. In these regions, the most common forms 
of combined cooking and heating are performed in traditional cookstoves built from mud, wood and 
stove (Figure 3).   

 

 

Figure 3. Stove types and cooking activities: (a) 
chimney stove/heating in H1, (b) traditional 
mud stove/rice cooking in H2, (c) stone tri- pod 
stove/fodder preparation in H3, and (d) 
traditional mud stove/liquor distillation in H4 
(credits to Wangchuk et al.) (Wangchuk et al., 
2017). 
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Europe: In some parts of Europe and North America, stoves use coal and wood for cooking in very few 
circumstances, especially in regions where electric and natural gas is accessible for most of the 
population. For instance, in some parts of Northern Europe -- like in Scandinavia -- cooking with solid-
fuels can be found in few houses where old cast-iron cookstoves are used mainly as a beautiful piece of 
furniture in some rural settings (Figure 5). 

 

Figure 4. Cast-iron stoves found in a rural home in Jutland (Denmark): classical iron stove on the left 
hand side in a room and cast-iron cookstove in the kitchen on the right hand side (Carvalho, 2016). 

 

 

 

 

Figure 5. Fireplace found in a rural home in Portugal on the left (Carvalho, 2016) and wood stove used for 
cooking used in Northern Spain on the right (by Carvalho, 2016). 
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Currently, stove manufacturers, retailers and dealers in the Iberian countries sell stoves that combine 
heating and cooking functions. The most modern stoves commercialized in these regions are made of 
cast-iron and steel. In some parts of Spain, like in the region of León, it was reported by research 
collaborators from the University of León that many families living in rural areas burn mineral coal 
during the winter in cast-iron stoves like the one illustrated above. 
 
2   Technology Option: Advanced low-emission stoves 
 
In some middle and high-income regions, manufacturers of highly efficient wood stoves are 
commercializing different types of automatic and digitally assisted combustion devices that guarantee 
very low particle emissions due to the electronic regulation of combustion air-inlets. According to 
Carvalho et al. (2016), among the most advanced low-emission and efficient stove technologies used for 
heating are: 

 The pellet stoves produced by Solzaima in Portugal and Italian producers of pellet stoves. 
Different companies in Europe have developed stoves that burn different biofuels and are made 
of cast-iron. These stoves couple computer-aided devices to regulate air-inlets, the flame 
temperature and the mixing of burning gases;  

 Automatic wood stoves produced by HWAM and Aduro in Denmark that operate primary and 
secondary air inlets during the combustion of wood-logs in small combustion chambers, which 
are designed to increase the retention time and mixing of combustion products; 

 In the U.S., an automated stove is also on the market, made by MF Fire (https://mffire.com) 

 The two-chamber gasifier twin fire technologies developed by German engineers.  
 
Although these technologies are used for heating and not for cooking, stove manufacturers in Europe 
and overseas might be interested in coupling ovens to such stoves in a cost-effective manner, using 
residual heat that sometimes might overheat the surroundings of the stove.  
 
4.3. Coal Heating Stoves 
 
Coal is used across the world as fuel for both cooking and heating, and sometimes for both uses. 
Currently, there are active programs focused on designing and evaluating the performance of solid fuel 
stoves. The World Bank has stove programs in China, Kyrgyzstan, Mongolia, and Tajikistan, where many 
households use coal stoves, often for both cooking and heating. These countries recently gathered in 
China for a “South-South Knowledge Exchange Event”, which took place in Beijing April 17-19, 2017.  
The program is focused on developing cleaner burning, more efficient coal-heating and cooking stoves.  
 
In Tajikistan and Kyrgyzstan, the program goals are very similar, and include:  

 Identifying, testing, and selecting “efficient and clean” heating technologies that use solid fuels 

 Developing new stove protypes 

 Installing these stoves in households and some in schools 

 Monitoring and evaluating efficiency and emissions from these stoves 
 
In Tajikistan, 70% of households and public and administrative buildings use locally-made, solid fuel 
heating stoves (mostly coal stoves). According to the World Bank, a recent survey showed that rural 
households spend almost 15% of their total budget on heating during the cold season. The World Bank 
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program introduced new stoves that reduced CO2 emissions by 40-50%, but which cost 40-50% higher 
than traditional stoves. Information about emissions of PM and black carbon were not immediately 
available. (World Bank, 2017). 
 
In Kyrgyzstan, the majority of households, especially those with lower incomes, use traditional, 
inefficient and polluting coal stoves for heating. The World Bank and the Government of Kyrgyzstan’s 
pilot program focuses on low-income households that currently use solid fuels, both for heating stoves 
and combined cooking and heating stoves.  
 
An important aspect of the Kyrgyzstan program is the training provided for local stove manufacturers on 
the development of improved stove products, with the expectation that producers would adapt their 
products and develop new products that incorporated new ideas and designs. 
 
The “cleaner” stoves used by the project showed efficiencies between 70 and 75%, allowing households 
to save up to 45% to 50% in fuel consumption. According to participants in the project, the improved 
stoves provided continuous operation, homogenized fuels and homogenized combustion. Pilot 
households reported improved comfort levels inside their homes and much easier operation. The 
households reported that they only needed to refuel every 6-15 hours, rather than every 2-3 hours with 
the traditional stoves, an improvement in convenience and comfort. Households also reported that it 
took less time to heat cooking or water pots, adding to the convenience of the new stoves, especially for 
women. The report stated that the indoor air pollution (PM2.5) was reduced with the newer stove 
models, but gave no quantitative results on indoor air pollution or emissions of PM or black carbon to 
the atmosphere.  (World Bank, 2017) 
 
In Mongolia, the World Bank project implemented a follow-on to a previous project established by the 
Millennium Development Corporation to provide clean stoves at subsidized prices. In the earlier project, 
40,000 traditional stoves were switched to improved models. 
  
A Stove Emission and Efficiency Testing Laboratory (SEET) was set up and supported with equipment and 
training, and a Stove Development Center was established. New stove standards were developed in 
Mongolia, and from April 1, 2017, a ban on the production and sale of traditional stoves is in place. The 
goal is to create opportunities for local clean stove manufacturers. (World Bank, 2017) 
 
The subsidies for cleaner stoves in the beginning stages of the project were quite high. Poor households 
saw an opportunity to sell their subsidized stoves to a non-eligible household and earn some money. 
Many of the stoves were sold to homes outside Ulaanbaatar, so the impact that the cleaner stoves 
might have on the air quality of Ulaanbaatar was diluted, and the cleaner stoves from Ulaanbaatar were 
replaced with lower-cost traditional stove. Because the subsidies were quite high, consumers wanted 
the more expensive imported stoves, and suppliers provided them. As a result, the lower priced stoves 
from local producers were neglected, providing little support and growth for the local stove market. 
(World Bank, 2017) 
 
The improved stoves made a difference on the air quality in Ulaanbaatar, with the average winter-time 
PM2.5 decreasing significantly. However, in 2014, the air pollution started to increase, when the stove 
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subsidy program stopped and no new imported stoves were disseminated. (World Bank, 2017). 
Appendix 2 provides a more detailed account of Mongolia’s coal stove mitigation program.  
 
In China, the China Clean Stove Initiative (CSI) is a collaborative effort between the Chinese government 
and the World Bank. CSI aims to scale up access to clean cooking and heating stoves for the poor, 
primarily rural households, who are likely to continue using solid fuels beyond 2030. More than half of 
China’s population still relies on solid fuels (Coal or biomass) for cooking and heating. Many of these 
household, located mainly in rural areas, are likely to continue using solid fuels in the near future. 
(World Bank, 2013). Beijing, in 2016, launched a plan to replace coal in rural and suburban communities 
around Beijing with cleaner fuel. This program includes removing coal stoves from small businesses, and 
cracking down on low-quality coal. The government removed coal stoves in several districts of central 
Beijing in 2015, and plans to make all of its six districts coal-free by 2017. (China Daily. 2016) 
 
China and India have had the largest cookstove replacement programs globally, but the focus in the past  
was on reducing fuel use, and not on reducing emissions or health impacts. In China, the National 
Improved Stove Program (NISP) replaced stoves in about 200 million households. In India, the National 
Program of Improved Chuhlas (NPIC) introduced about 32 million improved biomass stoves to rural 
households. It is not clear what impact these efforts have had on PM or BC emissions. (US EPA, 2013) 
 
Poland continues to use coal for home heating. Although 80% of households in Warsaw are connected 
to district heating, the 20% who are not use low-tech heating systems. This means approximately 
150,000 households may be burning coal to heat their homes, similar to the number in the entire U.S. 
 
Krakow, by many accounts, suffers from the dirtiest air in Poland. Much of it is created by widespread 
burning of cheap coal in old home stoves. Krakow has a plan to ban the use of solid fuels such as coal 
and wood for home heating. The law is scheduled to come into force in 2018, pending an appeal. 
Krakow also has a fund, with money from the European Commission, to provide financial incentives to 
junk old coal stoves for cleaner-burning gas, electricity or Krakow’s district heating system. Krakow has 
an estimated 30,000 coal boilers, and the coal used is cheaper than the alternatives and easily available. 
(Gardiner. 2015) 
 
In the United States, coal is used by several hundred thousand households, mainly near the coal 
producing regions in Pennsylvania and West Virginia, but there is virtually no use of coal for cooking in 
the U.S. Coal stoves are still exempt from regulation, but one company, the Woodstock Soapstone 
Company in New Hampshire has been working to design an EPA-certified stove for use by Navajo 
American Indians who live on the Navajo Nation Reservation in the “Four Corners” area, where the 
states of Colorado, Utah, New Mexico and Arizona meet. The stove will be certified with wood but must 
also demonstrate significant improvement in emissions from coal. On the Navajo reservation, 
households burn wood and coal -- bituminous coal, which is mined on the reservation. Many homes 
burn wood during the day, then switch to coal at night because it burns much slower. (US EPA.2014) The 
Navajo stove is required to meet all of EPA’s current woodstove regulations for emissions of PM and CO, 
and will be used for both cooking and heating.  
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4.4 Fuel switching 
 
Switching to modern energy alternatives (electricity, LPG, natural gas, solar, wind and potentially wood 
pellets) – and away from solid fuels (coal, biomass, dung) is the most effective way to achieve clean 
cooking and heating solutions and should be encouraged. However such fuels are more expensive than 
solid fuels, and require more costly stoves and delivery infrastructure. In China, poorer rural households 
without access to affordable modern fuels and improved stoves will likely continue to depend on solid 
fuels as their primary source of cooking and heating. (World Bank, 2013) In contrast, biomass resources, 
which are relatively abundant in certain parts of the world and relatively accessible, can often be freely 
collected from the local environment or purchased for significantly less than other fuels. In some urban 
areas, including urban areas in China, cities have switched to district heating, often using natural gas.  
 
Switching fuels requires that the cleaner fuels and the infrastructure be in place, which is often difficult 
in less affluent parts of the world. Fuel switching also requires improved national energy planning 
strategies, as well as phasing out older stoves and replacing with appropriate stoves for the new fuel. 
(World Bank, 2013) 
 
Some research institutions are currently developing prototype stoves that use stored solar thermal 
energy for a variety of cooking tasks and space heating, but this is an area that requires further 
experimentation and innovation. (WHO, 2016).  
 
Financial incentives for fuel switching are now in place in Europe, and are described in more detail in the 
appendix to this paper.  
 
4.5 District Heating 
 
District heating is an option if the infrastructure and clean fuels are available and cost-effective. Some 
examples of the use of district heating (and fuel switching) are presented here. 
 
Poland has a program called KAWKA, which has provided funds to: 

 Eliminate local boiler houses and individual stoves and replace them with connections to local 
heating systems.  

 Replace coal-fired furnaces with more energy-efficient heating sources (Heat pumps, modern 
gas-, oil- or coal-fired furnaces, electric heating) 

 Extend the heating systems 

 Install solar systems 

 Provide thermal insulation of homes, making them more energy efficient 

 Purchase emission control equipment for fuel burning and emission measurements.  
 
In the 1st and 2nd phases of the KAWKA Programme, over 34,000 coal-fired boilers/furnaces have been 
replaced with connections to the local heating systems or with low-emission heating sources (gas 
boilers, heat pumps and electric heating). The Poles have reported a reduction in air pollutants from 
these incentive programs.  
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In China, district heating has, since the 1960s, rapidly developed into the primary heating method in 
urban areas. Out of the total of 668 cities in China, 286 have built district heating systems, mainly in the 
North. (The World Bank, 2013) 
 
4.6 Upgraded biofuels and transition to pellet stoves 
 
The production and supply of cleaner biomass, such as pellets and briquettes, can be scaled up if remote 
and low-income communities have access to electricity. These biofuels are made out of residues from 
different sources and can be reused to produce heat in homes at a relatively low-cost. The interaction 
between biomass energy systems based on industrial pelletization technologies can accelerate the 
transition to clean energy in households worldwide. Many programs working to transition homes from 
wood to pellets in Europe and North America have been somewhat successful for heating stoves.  

4.7 Household Energy Efficiency 
 
Increasing energy efficiency of homes reduces costs, reduces fuel use, and thus reduces emissions, along 
with providing a more sustainable lifestyle. However, there is a significant knowledge gap in many 
regions about energy efficient practices, opportunities for renovations, and the adoption of modern 
construction materials. 

 
In Europe, the Energy Performance Building Directive (EPBD) and the Ecodesign Directive (The European 
Comission, 2015) aim to regulate the energy efficiency in the sector by establishing guidelines for the 
standardization and certification of buildings and its elements, including the adoption of ecolabelled 
heatstoves. However, these regulatory approaches are being slowly implemented, due to the costs of 
certification for customers and industry. Other countries outside the EU have similar approaches, but 
these types of energy efficiency measures are mostly voluntary.  
(https://ec.europa.eu/energy/en/topics/energy-efficency/buildings)  

In the U.S., the government-run Energy Star program is a voluntary labeling program designed to 
identify and promote energy-efficient products. The Energy Star program provides technical information 
and tools that consumers can use to choose energy-efficient solutions and best management practices. 
Products include insulation and heating and cooling systems. (www.energystar.gov), but there is no 
Energy Star label for cleaner and more efficient wood or pellet heaters. There is significant opportunity 
in the energy efficiency and energy audit space for home energy professionals to inspect, repair, and/or 
replace old wood stoves in favor of heat pumps, pellet stoves, or other options.  
http://forgreenheat.blogspot.com/2012/08/wood-stoves-included-in-energy-audit.html 
  
In cold and temperate climate regions of developing countries, European experiences could inspire 
some countries to adopt certification systems to regulate the thermal efficiency of households by 
inciting more efficient building designs using local materials and concepts of bioclimatic architecture. 
Here, combined and efficient solutions of heating and cooking stoves that use local materials could be 
realistic energy efficiency measures to improve living standards in some regions. Improved heating can 
dramatically reduce the need for extra heating and thereby reduce emissions.  

https://ec.europa.eu/energy/en/topics/energy-efficency/buildings
http://www.energystar.gov/
http://for/
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4.8 Separating cooking and heating appliances/fuels 
 
In many countries and communities, heating and cooking functions are separated – homes use different 
fuels for cooking and heating, often involving electricity. But in much of the world, these options, such 
as grid-connected power, remains unavailable or unaffordable. In these areas, which include large 
portions of sub-Saharan Africa, as well as parts of India and China, biomass and coal are often the 
primary fuels for heating and cooking.  
 
Separating the cooking function from the heating function could lead to a different use pattern for the 
heating stove by, for example, reducing the frequency of cold ignitions. Separating heating and cooking 
functions opens the heating end-use to alternate fuels such as electricity and LPG. The current barriers 
to these alternatives include transmission and distribution infrastructure.  A better integration of 
combined heating and cooking stoves with other energy systems (e.g. on grid and off-grid electricity, 
gaseous fuels, district heating) may be a realistic approach towards the transition to cleaner household 
energy practices. This integration requires that countries improve their energy planning strategies. The 
transition to efficient combined heating and cooking solutions based on upgraded fuels and modern 
stoves might then be combined with low-cost electrical systems to reduce household energy demands 
and costs, and emissions.  Some examples are those power plants and grids that provide electricity, 
natural gas in many parts of the world or district heating systems in Nordic countries. The development 
of renewable sources of energy, wind, solar and geothermal, will help alleviate this issue in the future.  

 
4.9 Stove Change-Out Programs 
 
Many countries and communities have established stove change-out programs to facilitate the switch to 
cleaner stoves and cleaner fuels. For example, the World Bank programs discussed above, under coal 
stoves, provide subsidies to switch to cleaner stoves and fuels.  
 
EPA has developed a manual on how to implement a stove change-out program. ( EPA, 2014). Although 
EPA’s manual is specific to wood-burning stoves, the suggestions can be modified for a coal heat stove 
change-out program or a cooking-heating program with similar goals. Some change-out and buy back 
programs accept coal stoves. The guide outlines key steps for change-out programs.  
 
The Alliance for Green Heat has done an extensive critique of why stove change-out programs 
underperform, and list a set of best practices to ensure that future ones maximize their potential.  
http://forgreenheat.org/changeout/practices.html 
 
A case study of Chile’s successful stove change-out program is in Appendix 3.  
 



Stoves Summit:                                                                                                                                                     

Addressing Black Carbon and Other Emissions from Stoves Globally: Used for Both Heating and Cooking 

and Using Coal for Heating                                                                                                                                       

29-30 May, 2017 in Warsaw, Poland 
 

20 
 

5. Policy Instruments and Regulatory approaches 

 
There are a variety of policy instruments and regulatory approaches available to reduce emissions from 
stoves – including combined cooking and heating stoves and coal stoves. These instruments include 
emission limits, the use of best available technology, bans and other use restrictions, and regulatory 
guidelines, standards and certification.  
 
5.1 Emission Limits, Guidance and Standards 
 

 International and national agencies or organizations have issued guidance or regulations that influence 
the use of solid fuels for household use. These are in addition to the standards discussed in Section 3.0 
of this paper.  

 

 WHO Indoor Air Quality Guidelines The World Health Organization (WHO), in its 2014 Indoor 
Air Quality Guidelines, issued an official “strong” recommendation stating that “unprocessed 
coal should not be used as a household fuel,” In explaining their rationale for the 
recommendation, the WHO cited research from the International Agency for Research on 
Cancer (IARC) which concluded that indoor emissions from household combustion of coal are 
carcinogenic. IARC, in turn, cited findings that occupational exposure to coal combustion 
products has long been known to cause  lung cancer, and that products of incomplete 
combustion contain respirable particles and many organic chemicals, including known human 
carcinogens such as benzo[a]pyrene, formaldehyde and benzene. 

The WHO findings also noted that, in those parts of the world where coal is most extensively 
used as a household fuel and the evidence base is strongest, coal contains toxic elements, such 
as fluorine, arsenic, lead, selenium and mercury, which are not destroyed by combustion and 
are harmful to human health. Finally, they noted that technical constraints make it difficult to 
burn coal cleanly in households, so recommending technological fixes would not protect health 
sufficiently. (WHO, 2014) 

 US Stove Emission Limits: The Environmental Protection Agency (EPA) has authority under the 
Clean Air Act to establish emission standards for new residential wood heating sources, such as 
fireplaces, wood stoves, and hydronic heaters. These standards establish manufacturing 
requirements to limit emissions from new units. These stoves are certified “pre-sale” by the 
manufacturers, testing representative wood heaters on a model line basis. These emission limits 
were updated in 2015, tightening the standard for PM2.5 .This regulation, however, does not 
apply to heating stoves that are fueled solely by coal. The US has also ambient air quality 
standards that specify the levels of PM in the air. States and localities have to develop strategies 
to meet these standards. Some US states and cities have chosen to put extra restrictions on 
wood burning to meet these standards.  
 
Emissions from coal stoves in the U.S. are not regulated, so any actions to mitigate these 
emissions has been piecemeal. Some states in the U.S. effectively ban coal stoves, and some 
U.S. cities and counties may ban these stoves on a temporary basis. Without emission 
regulations, there is very little data on coal stove emissions and little incentive for coal stove 

http://monographs.iarc.fr/ENG/Monographs/vol92/index.php
http://monographs.iarc.fr/ENG/Monographs/vol88/index.php
http://monographs.iarc.fr/ENG/Monographs/vol1-42/mono29.pdf
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manufacturers to produce cleaner coal stoves. (Ackerly, 2017). More detail on coal stove 
regulation program is in Appendix 4.  
 

 EU Legislation and Air Quality Standards: In 2011-2013, the European Commission put in place 
the Clean Air Programme for Europe, which sets national reduction commitments for five 
pollutants: Sulfur Dioxide, Nitrogen oxides, volatile organic compounds, ammonia and fine 
particulate matter. However, the National Emission Ceilings currently remain in place until 2020. 
These require countries to meet certain air quality limits. Many countries and cities are putting 
in place cleaner stove and fuel programs to meet these limits.  

5.2 Coal bans and Burn Bans 

Coal Bans: Some local and regional governments have taken steps to prevent the use of coal in 
households. For example, Beijing outlawed the use of coal in households. (China Daily, 2016). The 
Province of Manitoba (Canada) is banning the use of coal for home heating by June 2017. 
(https://www.gov.mb.ca/sd/climate/coal_ban.html).  
 
In 1990, the sale, marketing and distribution of bituminous coal was banned in Dublin, Ireland. This ban 
was extended to Cork, Ireland in 1995 and to 10 other communities in 1998 and 2000 (Dockery et al, 
2013). A study in Ireland found that banning the marketing, sale and distribution of coal improved both 
air quality and health, and reduced deaths from respiratory and cardiovascular causes. When this ban 
was extended to other Irish cities, significant improvements in air quality were detected, as were 
reductions in morbidity and mortality, especially for respiratory outcomes (WHO, 2015). We are not 
aware of any bans on household use of coal in the U.S., however coal stoves are not allowed to be sold 
or installed any more in several states 
 
The WHO indoor air quality guidelines for household combustion strongly recommend against the use of 
unprocessed or raw coal as a household fuel. (WHO, 2014a) 
 
Bans on the sale of uncertified coal stoves could stop the spread of very basic stoves that lack pollution 
reduction technologies. Such as ban could be implemented in rural or urban areas, leading to a national 
ban on the sale of uncertified types of stoves.  
 
Temporary burn bans: “No Burn” Days: Another regulatory approach available to governments is the 
use of “no burn” regulations. These are used in many parts of the USA (and beyond) to reduce 
residential heating emissions when unfavorable meteorological conditions (low wind speed, 
temperature inversion) occur (WHO, 2015). For example, the Bay Area Air Quality Management District 
in California bans burning when “Spare the Air Tonight” advisories are issued (BAAQMD, 2017).  Denver, 
Colorado, has mandatory bans on “red” advisory days during the annual high air pollution season, with 
some exceptions. In Puget Sound, Washington, air quality burn bans temporarily restrict some or all 
indoor and outdoor burning, usually called when weather conditions are cold and still. San Joaquin 
County in southern California limits wood burning on days when air pollution approaches unhealthy 
levels.  
 
Note that these bans have been used primarily to discourage or temporarily outlaw heating with wood, 
rather than coal, partially because coal is so local to the Appalachian region where atmospheric 

https://www.gov.mb.ca/sd/climate/coal_ban.html)
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inversions are not as common as they are on the U.S. West Coast. They are used in the U.S., where other 
forms of heating are usually available, and most make exceptions or offer exemptions for households in 
which no other forms of heat are available. As such, they may not be feasible or advisable for use in 
countries or regions where other heating options are unavailable, unreliable, or unaffordable.  
 
 
5.3 Model regulatory codes and by-laws 
 
Other regulatory approaches include creating model by-laws, codes of practice, standards, emission 
limits, policies and regulations that can be adopted by governmental entities – national, local or state or 
provincial governments. In Canada, the Canadian Council of Ministers of the Environment (CCME) 
created wood-burning model by-laws for cities and counties to adopt. CCME produced a code of 
practice for residential wood burning appliances. Codes may include model bylaws that municipalities or 
provinces can adopt for regulatory purposes, as well as guidance on wood-burning curtailment in 
response to air quality advisories, emissions testing for individual sources and complaint response 
strategies (WHO, 2015). In the San Francisco Bay Area Air Quality Management District, since the mid-
1990s, when the air district released a model ordinance for local jurisdictions to use in combatting wood 
smoke problems, at least 49 local governments have adopted wood smoke ordinances around the Bay 
Area (Bay Area Air Quality Management District. 2012) 
 
5.4 Public Education Campaigns 
 
Public education campaigns are an important part of any regulatory or voluntary program to reduce 
emissions from stoves used for heating and cooking. Examples of public outreach and education 
programs for reducing emissions from stoves include:  
 

 The International Cryosphere Climate Initiative (ICCI) has a program called Burn Right, 
developed in collaboration with the Climate and Clean Air Coalition (CCAC) that outlines 
strategies to “burn right” to reduce pollution from woodstoves, including PM and black carbon 
emissions, and provides a website (www.burnright.org) and public outreach materials that can 
be adapted globally.  

 EPA’s Burn Wise campaign was launched to promote responsible wood burning and to educate 
users on the connection between what they burn, how they burn, and the impacts on their 
health and the environment. The campaign provides a website (www.epa.gov/burnwise), 
factsheets, posters, and public service announcements. EPA has coordinated with the hearth 
products industry, chimney sweeps, and other partners on the development and 
implementation of the campaign.  

 Canada implemented a “Burn It Smart” campaign that included conducting community-based 
workshops, which according to follow-up surveys, indicated that people had changed the way 
the burn or updated their stoves to cleaner-burning stoves. 

 Hungary has implemented a Heat Wise! Campaign, which was designed to enhance public 
awareness on different heating methods.  

These campaigns and others can be used as models for implementing public outreach campaigns – with 
modification for local issues and local languages.  

http://www.burnright.org/
http://www.epa.gov/burnwise
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6. Financing Options 

Despite recognition of the benefits of energy efficiency and the harmful pollution from burning solid 
fuels, residents do not easily shift habits of energy consumption. The main financial barriers to putting in 
place clean stove and clean fuels are:  

 Access to capital – the initial cost of the equipment can be a barrier either because the 
household doesn’t have access to capital or prefers investing in other household priority items. 
Replacing old equipment can be expensive, and households tend to stick to the less efficient 
one, because of lower initial costs.   

 Risk exposure – investments in energy-efficient stoves for residential use are not large enough 
and/or repayments are perceived as too uncertain for commercial bankers.  

 Payback period – A building’s lifetime usually exceeds 30 years. Benefits of improved heatstoves 
after the payback period such as an increase on health conditions, air quality, wellbeing of 
residents and other benefits are not accrued in the calculations for investors or households. This 
challenge is coupled with the absence of standardized measurements for monitoring, reporting 
and verification. In North America even where paybacks are calculated at 3-6 years, many 
consumers are still not willing to purchase a new stove. 

 Commercial banks are rarely trained on energy efficiency and environmental impacts, and 
therefore not inclined to promote funding for such projects. This translates into a lack of access 
to capital for costumers for clean equipment purchase. 

 Transaction costs are another challenge: the relatively small price of heatstoves compared to 
other equipment contribute to higher transaction costs.  

Key drivers for scaling up uptake of clean heatstoves are awareness raising, preferences, technologies 
and standards, along with innovative financing schemes. EcoLabels can also help drive sales towards 
cleaner stoves and provide incentives for manufacturers to make and distribute them.  
 
Examples of financial solutions include:  

 Financing mechanisms -- subsidies, grants, preferential loans, credit lines, loan guarantees and 
price reforms 

 Fiscal incentives -- carbon tax, energy tax, environmental tax, and tax rebates, and subsidies.  

 Delivery mechanisms -- technical assistance, audits, ESCO and third party financing. 

 Fees/fines – In the U.S., the most common mechanisms for financing programs are SEPS – 
Supplemental Environmental Programs -- paid for by companies who are fined for pollution 
violations. https://www.epa.gov/sites/production/files/documents/strategies.pdf 
 

In most cases, successful solutions combine a variety of financial solutions.  
 
Innovative financing schemes combine public financing with private sector financing, and a market-
based approach. Initial public support is often required to bring small, local businesses into an improved 
stove program, and provide the momentum for scaling up. The challenge is to determine which level of 
public funding is adequate and the timing to transition to a fully market-based commercialization 
business model. Some level of public financing is often needed for project uptake.  
 
European Union Member States have launched several programmes and instruments ranging from 
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research and development measures, public awareness actions, public investment, financial instruments 
and incentives/subsidies, to regulatory instruments1. These programs are described in Appendix 5. 
 
Carbon Financing: Carbon Financing is increasingly being used to scale up the delivery of clean 
household energy solutions. In carbon markets, a value is given to for each ton of CO2 reduced. 
Therefore revenues from carbon credits could be used to support the financing (upfront or repayment 
costs or both) and dissemination of cleaner stoves. The emissions reductions that are purchased on the 
carbon market are created only once the program is in place and the households are using the 
technology. This leaves sponsors with the challenge of identifying upfront financing. One approach, used 
in the Nepal Biogas Program, is to use carbon revenues to replenish funds initiated by donors, improving 
the financial sustainability of the program and enabling it to extend its reach.  
 
Case Study: Moldova Carbon Financing: Moldova used the Clean Development Mechanism (CDM) to 
improve heating services and efficiency of public buildings, such as schools, hospitals, and community 
centers. The program benefitted 121 communities, replacing old, inefficient coal boilers with new, 
efficient gas boilers. In June, 2016, the project has had certified emission reductions of 12,405,400 tons.  
This program pioneered climate finance in Moldova, and put in place an extensive public awareness 
campaign across Moldova on the issue of climate change. Schools and hospitals have benefited from 
higher indoor temperatures during winter, and have reduced fuel consumption for heating by 30-40%. 
The revenue received from the CDM has been reinvested by the local governments for additional energy 
efficiency improvements such as insulation and new, more efficient windows. The project also had some 
unexpected benefits: improved school attendance and health in cold winter months; access to hot water 
during the cold winter months, improving sanitation; and increased employment thanks to higher 
indoor temperatures during winter. (Drucioc, S. 2017) 
 

Using Fines and Fees to Fund Stove Change-Out Programs: Fines from an enforcement action against 
coal-fired power plants in the Four Corners area of the western U.S. are being used to fund a stove 
change-out program in the Navajo Nation. The program requires the companies to provide $3.2 million 
to sponsor a wood-burning and coal-burning appliance replacement and/or retrofit project. The project 
will replace or retrofit inefficient, higher-polluting wood-burning or coal-burning appliances with 
cleaner-burning, more energy-efficient heating appliances. This project is funding the development of 
the Navajo Stove by Woodstock Soapstone. The power generating companies will also spend $1.5 
million to sponsor a household energy efficiency project in the Navajo Nation, which will fund projects 
to reduce the use of fossil fuels and biomass. (USEPA, 2014a) 
 

                                                           
1 Major renovation programmes put in place by Members States include: Klima-aktiv Programme 2004-2012 (Austria), National 

Programme for Renovation of Residential Buildings in the Republic of Bulgaria 2006-2020 (Bulgaria), National Environmental 

Fund: “Green to Savings” 2009-2012 (Czech Republic), Renovation Fund 2009 ongoing (Denmark), No interest loans for Energy 

retrofits 2009-ongoing (France), KfW CO2 Building Rehabilitation Programme 2001-ongoing (Germany), National Energy 

Conservation Programme 2002 ongoing (Hungary), More with Less Programme 2008-2020 (The Netherlands), Thermo-

modernisation fund 1999-2016 (Poland), Programs for the thermal rehabilitation of multi-level residential buildings 2002 ongoing 

(Romania), Financial stimulation for Energy efficiency renovation and sustainable building of new buildings 2008-2016 (Slovenia), 

Support for Energy Efficiency in Buildings 2008-2012 (Spain), Carbon Emissions Reduction Target 2008-2012 (UK).  
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Results-Based Financing: The results-based financing approach, described in the World Bank’s Report on 
its China Stove Program (World Bank, 2013), focused on results that the public sector cares about and 
rewards private sector entities who can deliver them. Investment and performance risks shift from the 
public sector to the private sector. In turn, private-sector suppliers have the flexibility to innovate in 
designing, producing, and selling defined clean stoves that are eligible for targeted incentives. This 
flexibility is vital to stoves market development since stoves must fit local conditions, including 
customary cooking practices, affordability, available of local resources and after-sales service. 
To achieve success, the RBF incentive would be linked to verifiable outputs: certified clean stoves sold to 
and used by households. Also critical to success is technical assistance activities for strategy and policy 
development, capacity building, institutional strengthening, and aware-ness raising campaigns. Also 
critical is establishing standards for clean stoves and a testing and certification program.  

Financial Subsidies: the most used financing option for replacing old stoves with cleaner technologies is 
a subsidy system, where governments subsidize the replacement of older, dirtier stoves with improved 
stoves. Subsidy programs were discussed earlier in this White Paper, describing the stove replacement 
programs in China, Kyrgyzstan, Mongolia and Tajikistan.    

7. Challenges and Knowledge Gaps: Technology, Policy, Regulations, and Financing 
 
Testing Methods, Standards, and EcoLabeling:  

 Testing standards are missing for both combined cooking and heating stoves and coal stoves. 
This is important to allow stove comparison. These standards are missing for basic emissions, 
and for black carbon. A reliable method of comparing stove performance is vital to ensure 
stoves of reliably good performance are installed.  

 Testing standards need to be developed that are aimed at actual “real” emissions and real 
consumer use – they often miss the ignition phase.  

 Emission factors are needed for all emissions from these stoves, including SO2, CO2, heavy 
metals, as well as PM2.5, NOx and black carbon.  

 Fuel quality standards, testing and characterization are not available, making it difficult to 
determine which fuels are the cleanest, particularly in terms of black carbon. 

 Emissions standards, based on best available technologies, are necessary to ensure that the 
newer devices installed through a change-out or incentive program are the cleanest available in 
the marketplace. Without these standards, stove change-out programs may, in fact, be lost 
opportunities to install the cleanest available stoves, which will be in use for years to come. 

 Ecolabeling schemes for combined cooking and heating stoves and coal stoves could be 
developed, perhaps by the Global Alliance for Clean Cookstoves (GACC), by UNEP/CCAC or a 
group such as the Gold Standard Foundation.  

 Need for a better understanding of the magnitude of emissions by stove use category and fuel 
type, in order to inform health impacts and climate and other environmental impacts and 
mitigation approaches and priorities.  

  “Household system” approach is needed incorporating users, fuels, stoves, home insulation, 
etc. (FTAH=fuel, technology, application and human factor) 

 
Technological Solutions 
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 There is a need to understand more about the producer landscape and get the stove 
manufacturers engaged and involved 

 These are no mechanisms to develop more efficient and less polluting stoves and share these 
designs and testing data. This is especially true for low-cost stoves designs, which are key to 
deployment of clean technologies in developing countries.  

 
Policy Instruments and Regulatory Approaches 

 No platform to create and share model standards, policies, regulatory and fiscal approaches 
globally and regionally.  

 There are no criteria for what constitutes a successful fuel-switching program 

 Little coordination among the cookstove and heatstove communities exists. Better 
communication and collaboration would help in harmonizing these programs and learning from 
each other.  

 Need for a model “Burn Right” campaign for coal stoves.  

 Innovative financing schemes are needed for implementing cleaner cooking and heating 
solutions, particularly for the poorest communities, who are most affected.  

 Lack of monitoring and evaluation inhibits the ability to directly link program implementation to 
program results.  
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Appendix 1: Case study on the combined use of traditional cookstoves for cooking and 

heating in Peru  
 

Problem 

The rural population of Peru, especially in the areas of the high Andes and the Amazon, represents the 

most vulnerable sector of the country. Every year, during the season of freezing temperatures in the high 

Andes (-22°C) and cold snaps in the Amazon, known locally as friaje (11-22°C), the population of these 

areas suffer the negative effects of these temperatures on their lives and health. 

 

In addition to this problem, in Peru, as in many other Latin American countries, especially in rural areas, 

households use firewood as primary source of energy for cooking, heating water, and heating. To get 

warm, families place around the open fire or traditional cookstove sitting or kneeling despite the fact that 

the open fire is emitting high levels of smoke concentration (this practice is very common because the 

concentration of high levels of indoor air pollution is about one meter above floor level, thus the smoke 

emitted below this limit is tolerable). The devices used for this purpose are open fire and traditional 

cookstoves, which constitute a socially and historically built rustic heritage, reason why it is difficult to 

replace them with a clean cooking device (improved cookstove or LPG cookstove); apart from that, these 

traditional devices present a series of disadvantages as: excessive use of firewood, indoor air pollution, 

environmental contamination, health problems and global consequences.  

 

According to the National Institute of Statistics and Informatics, through the National Household Survey 

in 2015, in the rural areas of Peru, where temperatures drop drastically, 46% of households only use 

firewood as main fuel for cooking and heating. There is also a high percentage of households that use a 

combination of fuels for cooking (e.g. LPG and firewood); depending on their energy needs.  

 

Projects implementation 

In this sense, and in order to face the negative impacts of the use of open fire and traditional cookstoves, 

and especially because of the alert of the World Health Organization, which states that one in eight people 

die as a result of the exposure to atmospheric contamination or indoor pollution. Several academic and 

research institutions, NGOs, Development, International Technical Cooperation and Government 

Organizations have develop design and technological development proposal for the promotion and 

implementation of certified improved cookstoves and technological prototypes to improve households 

heating in the country. The most remarkable experiences are:  

• 2009, the campaign “Half a Million Improved Cookstoves for a Smoke-free Peru”, in order to 
replace 500,000 traditional cookstoves with certified improved cookstoves large-scale 
programmes (that meet the efficiency aspects – saving of firewood over 40%, safety and reduction 
of pollutant concentration – more than 85% with respect to the traditional cookstove).  In this 
experience, about 45 models of efficient cookstoves have been implemented. Many models were 
built with materials that radiate heat, adopted and copied. 

• 2013, EnDev with SENCICO (certifying cookstove entity) and the National University of 
Engineering  designed an improved cookstove to cook and heat rooms, which has been implement 
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in households  of the high Andes; however due to logistic and maintenance issues, it has not been 
possible to extend this experience.  

• 2015, after the experience of fixed cookstoves, through the Fund for Innovation and Development 
of portable firewood cookstoves – FIDECOP, the production of portable firewood improved 
cookstoves (PFICS) for cooking and complementary uses was encouraged: heating rooms, heating 
water and baking, depending on the needs of the population, through incentives that promote 
innovation and technological development within companies to promote de market of PFICS. In 
this context, there are 07 models of portable certified cookstoves, of which 1 is used for cooking 
as for heating rooms.  

• Academic entities such as the Pontifical Catholic University of Peru, the National Engineering 
University and other have carried researches of demonstrative prototypes of cookstoves with 
complementary uses such as heating rooms or water; however they are very little diffused or 
poorly reproducible due to the cost or materials used. 
 

Challenges 

i. Technical: carry out investigations applied to the technological innovation and development to 
increase the energy efficiency of the construction system and technological products for 
complementary uses (cooking and heating) in order to have technologies that are efficient, 
environmentally friendly and sustainable over time.  

ii. Innovation: promote an adequate technology transfer strategy (exchange of information – 
empirical with technical scientific knowledge), which results into a permanent evaluation of social 
needs, energy resources and technologies of combined use.  

iii. Political: Involve different ministries and government programmes to promote a governing body 
that manages a multisectoral and cross-cutting action for the innovation and development of 
thermal renewable energy technologies.  
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Appendix 2: Mongolian Coal Stove Mitigation Measures 

 

Summary: A variety of policy and technological solutions exist to mitigate emissions from coal stoves in 

Mongolia, but implementation remains inconsistent. Rapid urbanization also exacerbates the pollution 

problems and complicates the mitigation strategies detailed below. 
 

Policy needs and solutions – Legislation exists, but implementation is poor 

- A set standards for stoves and heating appliances needs to be set and enforced – First law on air 

pollution in 1989, but no national standards. 

- Air pollution monitoring and control - To enable participation of the citizens to the activities of air 

pollution monitoring and control, to provide the citizens with related information, and to educate 

them with consequences of air pollution.  

- Communicate and educate – To make the public aware of air quality issues, technological solutions, 

and financial support to make changes and to engage a broader range of stakeholders 

- Incentives to remain in rural areas – To manage the rapid urbanization that is exacerbating air 

pollution 

- Economic incentives - According to the “Polluter Pays” Principle, users of raw coal should pay the 

air pollution payment, but the members of parliament have made a decision not to burden the 

citizens with other payments and fees. 

- Improve living standards – to enable implementation of the “Polluter Pays” Principle, which 

would discourage the consumer from over usage of coal and other “dirty” fuels, which tend to 

be cheaper.  

Technological solutions 

- Refining of coal - To introduce technologies for coal preprocessing and refining. 

- Alternative fuel use - To enable use of alternative fuels instead of fossil fuels, to introduce other 

alternative fuel options including gas, and to stop using coals and fossil fuels. As long term 

objectives, to support investments for reliable energy sources, and to provide with renewable 

energy options (solar, wind and hydropower plants). 

- Electric power use - To use electric power as much instead of traditional stoves.  

o One near term policy strategy to reduce air pollution is to free households living in ger districts 

in Ulaanbaatar from paying for electricity during night hours (from 9 pm to 6am). The 

authorities estimate that this would reduce air pollution by 40%. 

- Stove renovation started in 1996 - To introduce clean stoves with good performance indicators, to 

improve combustion rate, and to install filters. 

o With the support of British Embassy and British Government, over 1000 renovated stoves were 

made and distributed to households in the city. Television advertisements and short videos 

were made and broadcasted on TV.  
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o In 1998, the implementation of projects on stove renovation started with the support of the 

World Bank. These stove renovations projects have been ongoing for about 20 years. 

o Stoves with good burning rates were imported from China and distributed to some households 

for use, but due to the complicated use of these stoves, people refused to use them. The 

project has since been stopped.  

o Through the Millennium Challenge Account, the US gives price incentives to citizens to 

purchase energy efficient stoves and insulation materials for gers. 

o From 2011 until today, 175,618 renovated stoves, of which 168,118 were offered with price 

incentives and subsidies by international cooperation projects and 7500 by the State Budget, 

have been distributed to 97.6% of households living in ger districts. 

 

 

 

 

 

  

 

 

As shown in Figure 2, number of people moving into Ulaanbaatar has increased by 28% from 2011 to 
2014. However, by implementing a program for using renovated stoves, PM2.5 level in Ulaanbaatar city 
has been decreased by 67%. 

- Solar panels - In recent years, some households have started using small-scale solar panels for 

power generation to watch TV and for light during night hours (Figure 3). The capacity of these 
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kinds of power generators needs to be improved and expanded in portable ways in order to make 

it feasible for heating and cooking purposes as well. 

 
  

Figure 3. Use of solar panels in gers for 

watching TV and lighting 
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Appendix 3: Chile’s Stove Pollution Mitigation Efforts  

B y :  A n d r é s  P i c a  T é l l e z ,  R o d r i g o  D i t t b o r n  C a b e l l o ,  a n d  
M a c a r e n a  L a r r a í n  M a c - L e a n  

 

Summary: The wood stove change out program is an important mechanism through which Chile works 

to control the air quality (in particular, PM2.5 concentrations) of some of its largest cities. The rate of 

installations and consumer comfort is growing, and the program has influenced stove manufacturing, 

tilting it toward cleaner, more efficient options. Challenges do remain, especially around scaling up and 

measuring the program’s impact. 

Air pollution only became an issue of concern in Chile in the 1990’s when measurements showed that 

many cities presented levels of Particulate Matter (PM) that exceeded national standards. Contaminant 

source inventories showed a greater proportion of residential sources, mainly connected to firewood 

burning for heating and cooking. Furthermore, the 2013 national Black Carbon (BC) inventory showed 

that firewood burning for cooking and heating is the main source of this short-lived climate pollutant. 

Santiago’s Air Decontamination Plan, initiated in 1997, considered Industry, Transport, and Commercial, 

Public and Residential (CPR) sectors. These Decontamination Plans were based on 4 main pillars: 

1. Firewood quality improvement: lowering firewood moisture to reduce emissions level in existing 

woodstoves. 

2. Heating systems improvement: more efficient and less polluting heating systems. 

3. Households insulation improvement: better insulation standards for new households and 

subsidies for existing ones. 

4. Education: to raise awareness about the problem and teach better practices and options. 

5. Within the context of the second pillar, the Woodstove Change-out Program was created, 

allowing people to overcome the high investment barrier of buying a new, less polluting, and 

more efficient heating appliance. It started in 2011 with a pilot program in the city of Temuco. 

Change out program design and implementation 

The Change Out Program consists of a subsidy given to citizens who want to switch their old woodstove 

for a cleaner, more efficient heating appliance. A voluntary program that people must apply to, the 

output is the installation of a new heating system with warranties that comports with the following 

requirements:  

 Woodstoves: only certified2 models and above 70% efficiency. 

                                                           
2 There is a national emission certification system for woodstoves and pellet stoves that is mandatory for selling in the national market. The 
standard for PM2.5 is 2.5 g/h for power up to 8kw, 3.5 from 8 to 12 kw, and 4.5 for more than 12 kw of power. 
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 Non-woodstoves3: Efficiency above 80%; Certified pellet stoves; Outdoor combustion gases 

emission, to avoid indoor pollution; and Thermostat, to avoid overheating and inefficient fuel 

consumption. 

Through December 2016, more than 6700 households had benefited from this program. At the 

beginning, the woodstoves were predominantly installed as the new stove, but this has changed over 

time, with pellets, kerosene, and gas heaters being used increasingly to replace older stoves as 

consumers have become more comfortable with other kinds of heating and cooking stoves beyond 

wood. 

Marketing for the program is usually done through radio advertisements; though, word of mouth plays a 

large role. A special office is also available for applicants to see the different models, ask specific 

questions regarding on the process or the heaters offered, and apply in person. 

During the process, the old woodstove is fully uninstalled, converted into junk, and then sold to a 

valorization company. This is done to effectively take the highly polluting woodstove off the market, 

guaranteeing the emissions reduction.  

The overall change out process has to be and is done in coordination with industry, because they need 

to be prepared regarding their own logistics, and, depending on the number of heaters, discounts can be 

negotiated. Most of the time, the beneficiary has to pay 80 USD as a copayment, just to assure real 

interest in obtaining a new heater. 

Moreover, several national stoves producers in Chile have adapted to the requirements of the Change 

Outs and designed new woodstoves that are in compliance. These stoves generally sell for a more 

competitive price than the ones that are imported from Japan or Europe. In this way, the program has 

positively influenced the innovation and development of Chilean companies. Furthermore, it is 

estimated that in 2016 the program generated almost 230 monthly jobs.   

In addition, it is expected that the program positively affects the air quality of the cities in which it is 

implemented, including by reducing BC emissions, but this effect has not been measured yet because of 

the small percentage of woodstoves that have been changed.  

Even though the program is new, it has grown significantly over time, reaching high rates of installations 

and affecting the local market. Consumers have also gained a good level of understanding of the ease of 

use and effectiveness of these new stoves, refuting the general thought that people would never choose 

any option other than firewood. 

Challenges 

1. Impact measurement - Despite the cost-benefit assessment done before the implementation, 

which showed good results, there has been no post-assessment about how the change-out 

program is affecting the PM2.5 concentration levels where it is being implemented.  

                                                           
3 Only since 2014 have non-woodstove heating appliances been available for the program, due the misperception that beneficiaries would not 
choose them, regarding their cultural bias. 
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2. Increasing the change out rate - by maintaining the increase of national budget, looking for 

international financing, and copayment increases.  

3. New households - Because the main focus is on existing households, new households are not 

being addressed, so they usually end up installing a woodstove, which may or may not be 

compliant with air quality standards. 
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Appendix 4: US Coal Stove Mitigation Measures  

Summary: Because emissions from coal stoves in the US are not regulated, actions to mitigate these 

emissions have been somewhat piecemeal. The emissions requirements of some states like Washington 

and Oregon effectively ban coal stoves, and some cities and counties may ban these stoves at least on a 

temporary basis. Political considerations are likely the largest barriers to broader implementation.   

Stove policy 

Coal stoves remain exempt from EPA emission regulations. Coal stoves have never had a certification 

program at the EPA or at any state level; although, the federal government and some states have 

indicated an interest in developing emission regulations. Regulation would likely drive up the cost of 

coal stoves and might reduce sales of coal stoves, but other strategies may reduce their use faster and 

more economically. Without emission regulations, there is little data on coal stove emissions from 

various types of coal stoves, and there is little incentive for stove companies to try to produce cleaner 

stoves. Tests conducted in the 1980s suggested that 80’s wood stoves emitted higher levels of 

particulate matter than anthracite stoves, but lower levels than bituminous stoves.4     

One significant policy change in 2015 was the ban on advertising dual coal/wood use in stoves unless 

the stove was certified with wood and the company also tested for coal emissions and provided that 

data to the EPA. To our knowledge, no company has done this, so no stove should advertise the ability 

to burn wood and coal any more.   

The EPA is currently funding research on coal emissions and has developed an unofficial, draft test 

method at Robert Ferguson’s lab. However, this is being undertaken only because of an EPA program to 

change out coal stoves on the Navajo Indian reservation, not because it has any apparent mandate or 

serious plan to start regulating coal stoves. 

It is highly unlikely under the Trump administration that any certification program would be initiated by 

the EPA, and the only state with enough coal stoves to justify the effort would be Pennsylvania. 

However, politically, it would be difficult for Pennsylvania to take such a move with such powerful coal 

interests in the state. 

Restrictions on the use of coal stoves 

Unlike the United Kingdom, there has never been any national effort to reduce reliance on coal stoves. 

Two states – Washington and Oregon – effectively ban them because they only allow stoves that meet 

specific emission requirements, but those states would have very little coal heating anyway.   

Many air districts that have poor air quality and high particulate matter levels employ temporary burn 

bans that apply to coal stoves as well as wood stoves. A few jurisdictions, such as Fairbanks, Alaska, offer 

homeowners financial incentives to recycle their solid fuel burning appliances (including coal stoves) or 

replace them with less polluting appliances (coal stoves are not eligible). However, most change out 

                                                           
4 Dr. James Houck, “Let’s Not Forget Coal,” Hearth & Home Magazine, December 2009. 

https://blog.epa.gov/blog/2016/06/ej-cleanstoves/
http://www.newsminer.com/news/local_news/use-of-wood-and-coal-stoves-banned-as-north-pole/article_b60b42ca-9cb1-11e6-88a1-c742cf9438c6.html
http://www.newsminer.com/news/local_news/use-of-wood-and-coal-stoves-banned-as-north-pole/article_b60b42ca-9cb1-11e6-88a1-c742cf9438c6.html
http://fnsb.us/transportation/Pages/Change-Out-Program.aspx
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programs only remove old wood stoves and do not allow coal stoves to be replaced with wood stoves.  

A Pennsylvania county offered $200 to trade in old wood or coal stoves, but that program has been 

suspended. 

Oregon is the only state where it is illegal to sell a coal stove, or any other uncertified solid fuel burning 

appliance. Oregon also requires uncertified solid fuel burning appliances, including coal stoves, to be 

removed and destroyed when a home is sold.  According to the latest (2015) Census data, only 143 

homes rely on coal for primary heat in Oregon.      

At the local level, there may be a number of cities or counties that do not allow coal stoves, but the only 

one we could find is Summit County, Colorado that forbids the installation of a coal stove (uncertified 

solid fuel burning device) in a new home or as a replacement unit for an existing non-certified stove.  

http://www.forgreenheat.org/changeout/analysis.html#f
http://www.deq.state.or.us/aq/factsheets/10aq011heatsmart.pdf
http://www.co.summit.co.us/DocumentCenter/View/8508
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Appendix 5. Overview and examples of available financing solutions for cleaner heating and cooking stoves. 

Mechanisms Description Example 

Financing mechanisms 

Subsidies  In Germany there is a requirement to exchange old oil-fired and gas fired 
boilers with highly efficient new boilers when they pass a certain age. In January 
2006 Portugal approved legislation for implementation of the EU Directive on 
the Energy Performance of Buildings (2002/9/EC) that includes mandatory use 
of solar heaters in all buildings.  
In Austria biomass combustion (in pellet or wood chip boilers) is incentivized at 
rate of EUR120/kW for 0–50 kW appliances and EUR 60/kW for every additional 
kW up to a maximum of 400 kW. A maximum of 30% of the purchase value of 
the installation may be covered by this policy.  
In the UK the Renewable Heat Incentive works in a similar way to how the 
Feed-in Tariff works for domestic renewable electricity production; households 
in this case being paid based on the amount of renewable heat they produce. 
Biomass boilers, ground source heat pumps and wood pellet stoves with back 
boilers are eligible for the domestic renewable heat incentive.  

Grants  The Warm Front Programme launched in the UK in 2000 offered grants for 
purchase of new boilers, cavity wall insulation and loft insulation for households 
with dependent children or the elderly with an envelope of GBP 50 million. The 
Affordable Warmth Scheme replaced the Warm Front Scheme late in 2012. 
Affordable Warmth offers 100% free boiler grants as well as grants for cavity 
wall and loft insulation. The programme specifically supports low income 
households. Most boilers that are 10 years old will qualify for replacement.  
Germany provides grants for buyers of wood-burning appliances, with 
incentives to guide the purchase of automatically fuelled pellet-burning devices. 
Minimum rebates are in the range of EUR 500–2,500 for pellet ovens and 
boilers, depending on the specific model.  
In Northern Ireland a grant of EUR 1,260 is available to help low-income 
households replace an inefficient boiler (at least 15 years old) with a new wood 
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pellet boiler. Between 2006 and 2011 the Greener Homes Scheme in Ireland 
paid out EUR 19 million in grants for the installation of nearly 6,000 new 
biomass boilers and stoves. The Swedish government grants up to 30% of the 
costs of the labour, materials and installations for heating with biomass for a 
maximum of 14,000 Swedish krona per househol. For apartment owners 
switching from direct electric heating to district heating systems, biomass fuels 
or a geothermal/ ground/lake heat pump, a maximum of 30 000 Swedish krona 
(USD 3150) applies. 

Preferential 
loans 

A revolving fund offers loans that can be 
repaid with the extra cash available due to 
energy savings. The repaid loans are used 
to finance new energy efficiency projects.   

Brussels Green Loan Scheme – Brussels Capital Region has developed a 
subsidies scheme and a zero-interest “green loan” for energy savings and 
reduced CO2 emissions in households. The maximum loan amount is EUR 
20,000 at zero interest rates. The grant amount isn’t linked to the energy 
performance but depends on the beneficiary’s income level: the lower the 
income, the higher is the support5. 
 

Audits  In 2009, Estonian Kredex formed a revolving loan fund with funding from the 
European Regional Development Fund (ERDF), Council of Europe Development 
Bank (CEB) and KredEx’s own funds to support the renovation of energy 
inefficient multi-apartment buildings. These funds provide two local banks with 
funding which they then lend to housing associations as loans to finance 
renovation works. Kredex provides concessional loans i.e. loans with a lower 
interest rate (4% on average) and longer duration (up to 20 years) with no 
collateral. A precondition for getting the loan is the carrying out of an energy 
audit where priority renovation works have been identified. With the loan, only 
renovation works described in the energy audit can be financed.  

Credit lines  Poland’s Thermo-modernization Programme aims to co-financing investments 
implementing thermo-modernisation and renovation measures in detached 
housing using commercial bank loans. Main objectives are to lower the energy 
required for heating domestic hot water and decrease the loss of primary 
energy in local heating networks. It also includes connections to centralized 
heating plants after the elimination of local heating systems that result in lower 
heating costs. The programme also includes total and partial shift to renewable 

                                                           
5 http://www.energy-cities.eu/db/Brussels_green_loans_infinite_2014_en.pdf 

http://www.energy-cities.eu/db/Brussels_green_loans_infinite_2014_en.pdf


 

41 
 

energy or combined heat and power sources6.  

Loan 
guarantees 

 AEDES revolving fund for retrofitting (Netherlands)  
The Energy Saving Covenant is an initiative of cooperation in energy efficiency 
between the Dutch Minister of Housing, Aedes (Dutch Association of Housing 
Organisations), Woonbond (Dutch Union of Tenants) and Vastgoed Belang 
(Private/Commercial Landlords) which aims to increase the energy performance 
of existing rental housing stock to an average energy label B by 2020. This 
scheme offers landlords the opportunity to increase the rent if the energy label 
of the housing improves. They have an opportunity to recuperate part of the 
investment costs for energy efficiency upgrades. At the same time, to get the 
needed approval of their tenants, housing associations are required to prove 
that total housing costs (energy + rent) will not increase after the investment. 
This so-called ‘housing costs guarantee’ has been an important feature in 
overcoming the split-incentive dilemma between social landlords and tenants.  

Price reform Reduced VAT rates for energy- efficient 
combined cooking and heating and coal 
heating stoves could stimulate the 
replacement of outdated devices. By 
employing relatively simple application 
procedures, such programs can be easily 
administered without engaging a large 
staff.  
 

In France, ADEME developed a program for efficient wood stoves: the French 
General Tax Code allowed energy-saving equipment and renewable energy 
production equipment to benefit from exceptional depreciation or accelerated 
digressive depreciation. 
The Green Deal (United Kingdom) - The Green Deal was a UK government 
policy designed to improve the energy efficiency of all types of buildings. The 
scheme was open to all households. Green Deal providers paid for retrofitting 
according to recommendations – so there were no upfront costs to the users – 
and attached the repayment of the retrofits to the electric meter and could be 
paid back within 5 to 25 years. The cost of making the improvements was paid 
via the electricity bill of the property as long as the estimated savings from 
making the improvements was greater than the repayment costs added to the 
electricity bill (the so called the Golden Rule). Over 40 types of energy efficiency 
measures could be funded through the scheme including heating systems7. 

                                                           
6 Source: http://www.odyssee-mure.eu/publications/national-reports/energy-efficiency-poland.pdf and https://www.energy-

community.org/portal/page/portal/ENC_HOME/DOCS/3108038/0633975AD9187B9CE053C92FA8C06338.PDF 

 
7 http://www.greendealinitiative.co.uk  

 

http://www.odyssee-mure.eu/publications/national-reports/energy-efficiency-poland.pdf
https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/3108038/0633975AD9187B9CE053C92FA8C06338.PDF
https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/3108038/0633975AD9187B9CE053C92FA8C06338.PDF
http://www.greendealinitiative.co.uk/
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The Green Deal Home Improvement Fund (GDHIF) - The Green Deal Home 
Improvement Fund, or GDHIF replaced the Green Deal cash back in 2014 and 
aimed to push, not only the number of energy efficiency measures across the 
country but also the reward available for doing so. The Green Deal Home 
Improvement Fund is the UK government incentive for installing energy 
efficiency measures through cash back obtained once the job has been 
installed.  

Fiscal incentives 

Carbon, 
energy, 
environmental 
tax 

 The French Government tax authorities reward 25% of the investment value for 
efficient boilers, insulation and energy meters and 40% of the investment value 

 for efficient heat pumps or renewable appliances. To be eligible, the new (or 
renovated) installation has to meet predetermined energy efficiency 
benchmarks, defined by the government and available to customers when 
applying for the tax credit. The limit for tax credit is EUR 8 000 per person per 
fiscal year. Non-taxable citizens are also rewarded with cash for implementing 
energy efficient refurbishment measures. 

Tax rebate Tax rebates don’t provide solutions for 
owners that can’t afford the initial 
investment. In addition, there are no 
checks on the final quality of the 
renovation works, nor any measure of the 
actual changes in energy consumption.  

Italy has put in place a generous tax deduction from the total costs for 
retrofitting in line with certain energy standards. The type of measures eligible 
for tax deductions includes replacement of inadequate heating infrastructure 
with more efficient models. The tax deduction used to amount to 55% but was 
updated to 65% in June 2013..  

Delivery mechanisms 

Technical 
assistance  

The legal and financial systems may have 
to be amended to support the operation of 
the loan programme by allowing 
homeowners associations to obtain bank 
loans without mortgaging individual 
apartments. 

The Spanish Ministry of Industry, Energy and Tourism, through the Institute for 
Diversification and Energy Saving (IDAE) launched a Programme for the Energy 
Efficient Refurbishment in the Residential Sector (PAREER) in October 2013. 
The programme provided USD 125 million in grants and funding for measures to 
improve the energy efficiency of thermal envelope, heating and lighting and to 
replace conventional energy with biomass and geothermal energy heating 
systems. A key requirement of the programme is an improvement in the energy 
rating of the building. The beneficiaries of the programme are: owners of 
residential buildings; communities or groups of owners of multi-family 
buildings; owners of hotel buildings; and energy companies. The programme 
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can offer grants and/or repayable loans which have maximum term of 12 years, 
with guarantee amounting to 20% of the loan amount.  
The Lithuanian Energy Efficiency Housing Pilot Project (EEHPP) ran from 1996 
to 2001, but the Lithuanian government transformed the repaid loans into a 
revolving fund, which became operational in 20018. The fund aims to facilitating 
energy efficiency improvements in the residential and public sectors. Funding 
comes from the Lithuanian government, the World Bank, the Danish Ministry of 
Housing and Urban Affairs and the Dutch Ministry of Economics. A multi-
sourced funding and technical support package has been used to establish the 
Energy Efficiency Housing Pilot Project and enabled households to replace their 
outdated heating systems. The Housing Advisory Agency via its regional centres 
supported homeowners and conducted numerous public awareness campaigns. 
Homeowners (and municipalities) were able to obtain soft loans to finance 
investments in technically and economically attractive packages of energy 
efficiency measures. Support was only available to groups of homeowners who 
had formed a homeowners association.  

ESCOs, third 
party 
financing  

Energy Performance Contracting (EPC) is 
financing for capital improvement that 
allows funding energy upgrades from cost 
reductions. Under an EPC arrangement an 
Energy Service Company (ESCO) 
implements a project to deliver energy 
efficiency and uses the income from the 
cost savings to repay the costs of the 
project, including investment cots. The 
ESCO will not be paid unless the project 
delivers energy savings as expected. 
 

In Italy in the region of Reggio Emilia, the intervention focused on heating and 
hot water systems: changing the collective gas boiler and switching the hot 
water supply from electric boilers to a collective boiler. The contract included a 
guarantee of 35% energy savings per year which would be sufficient to repay 
the initial investment costs, cover winter fuel bills and provide a fee for the 
ESCO, as well as provide an immediate seven per cent reduction in tenants’ 
annual energy bills. Any savings exceeding 35% during the duration of the 
contract will be evenly shared between ESCO and the residents. At the end of 
the contract, all benefits will accrue to the tenants.  
The white certificate scheme is one of the key new instruments foreseen to 
support energy efficiency improvements. A (tradable) white certificate scheme 
complements existing policies and measures and aims to help achieve current 
or newly formulated energy efficiency targets in a cost-effective way. White 
certificates have up to now been used in combination with an obligation 
scheme. Certificates can be created from projects that result in energy savings 
beyond business as usual, by target market actors or by Energy Service 

                                                           
8 https://www.bshf.org/world-habitat-awards/winners-and-finalists/energy-efficiency-housing-pilot-project 

https://www.bshf.org/world-habitat-awards/winners-and-finalists/energy-efficiency-housing-pilot-project
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Companies (ESCOs). Certificates received for savings achieved by market actors 

can be used for their own target compliance or can be sold to (other) obliged 
parties. 
 

Carbon 
revenues 

The emission reductions that are 
purchased in the carbon market are 
created only once the program is in place 
and households are using the technology. 
This leaves sponsors with the challenge of 
identifying upfront financing for the 
household energy program. 

The dissemination of improved heatstoves results in reduced greenhouse gas 
(GHG) and black carbon emissions, assuming the fuels (including biomass) are 
nonrenewable. If this activity is combined with afforestation and reforestation 
activities, even more. Revenues from carbon credits could be used to support 
the financing (upfront or repayment costs, or both) and dissemination of clean 
heating stoves. Carbon finance could be used to scale up the delivery of clean 
combined heating and cooking solutions. In order to be financially sustainable, 
carbon projects should have high volumes to lower transaction costs, generate 
sufficient amount of credits, and need standardized emissions inventories and 
calculations to be able to reliably calculate emissions reductions.  

 

 


