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Sparking Change: Ideas for Transforming 
the Clean Cooking Market in India

Introduction
Despite more than three decades of interventions, an estimated 
800 million people in India continue to use inefficient biomass-
burning stoves for household cooking. The health, socio- 
economic and environmental consequences are well docu-
mented. Given the number of potential consumers, a thriving 
“clean cooking” market would not only yield major health, 
environmental and socio-economic benefits for India but 
could also be highly profitable. Yet the market for the many 
clean cooking products available – improved cookstoves and 
cleaner fuels has failed to take off.  

In an effort to identify what has blocked the growth of the 
Indian clean cooking market, and to look for new strategies to 
stimulate it, Stockholm Environment Institute (SEI) and the 
Indian Institute of Technology Delhi (IIT Delhi) carried out a 
field-based socio-economic study of the sector in 2011-2012, 
focused on Haryana state in northern India. The study was 
part of a three-year project titled Climate and Health-afflicting 
“Brown Air” in Northern India: Evaluation of Sources, Advice 
on Mitigation Options and Advocacy for Action, funded by 
the Swedish International Development Cooperation Agency 
(Sida) with additional support from the Swedish Energy 
Agency (STEM), and implemented jointly by the Department 
of Applied Environmental Science (ITM) and the Bolin Cen-
tre for Climate Research at Stockholm University, the Indian 
Institute of Tropical Meteorology (IITM), SEI and ITT Delhi.

ITM and IITM developed and applied a precise method of 
measuring the relative contributions of fossil fuel and biomass 
burning to atmospheric black carbon (soot), a key component 
of the atmospheric brown cloud, using the signature of a radio-
active isotope, carbon-14 (14C). This project was the first 

Key Findings

• Burning of biomass accounts for around half of the black carbon particles (soot) in the atmos-
pheric brown cloud over South Asia. This black carbon has major impacts on human health, 
agriculture and the climate.

• In India, use of the traditional “chulha” stove for household cooking is a major source of biomass 
smoke. The chulha is still widely used, even in cities such as New Delhi.

• Many chulha users would be both able and willing to pay for cleaner, more efficient alternatives 
that meet their specific needs and preferences. 

• The Indian market for cleaner cooking technologies remains very small. Obstacles to its develop-
ment have included: 
 - limited legitimacy of improved cookstoves among chulha users, finance institutions and 

most government agencies,
 - failure to take into account the specific needs and preferences of chulha users in the design 

and marketing of improved stoves,
 - poor access to resources, including finance and distribution networks, for improved stove 

producers,
 - large gaps in knowledge and awareness across the sector.

The traditional biomass-burning chulha is the primary cookstove for around 
160 million households across India. 
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14C-based source fingerprinting of black carbon in the key 
source area of northern India (see Figure 1 and Box 1). The 
results show that even in a megacity like New Delhi, about 
half of the climate and health-affecting black carbon comes 
from small-scale biomass-burning sources. The widespread 
use of biomass fuels for household cooking is undoubtedly 
a major contributor.. 

The SEI and ITT Delhi socio-economic study was carried 
out in two phases. The first phase used “generative” research 
methods, including intensive interviews and observation, to 
explore rural households’ practices, needs and perceptions 
regarding cookstove use. This helped to identify household- 
level barriers to the uptake of improved stoves as well as 
opportunities to overcome them. Generative research methods 



are typically employed by product and service designers. They 
allow exploration of users’ needs, with a view to designing 
more desirable, relevant and appropriate products and services.  

The second phase was a survey of the clean cooking sector as 
a whole, looking at its structure and at the status of processes 
that typically underpin innovation and a thriving market. This 
survey was based on interviews with a diverse range of actors 
working with promoting the sector, including entrepreneurs 
(stove and fuel developers), technical research institutes, civil 
society, development agencies and the Indian Government, 
along with data from the household-level study. The findings 
were analysed using a technical innovations systems approach 
(see Figure 2).

An overview of the Indian clean cooking sector
The traditional chulha is the main cookstove for around 160 
million households across India. Chulhas are usually home-

made, from locally sourced clay, so they cost little and users can 
adapt the basic design – within limits – to their particular needs 
and preferences. Furthermore, generations of users have learned 
how to optimize the use of the chulha by, for example, mixing 
biomass fuels to regulate cooking temperature. Thus, the chulha 
has shaped food and cooking culture for millions of Indians. 
However, because they burn fuel inefficiently, traditional chul-
has produce a lot of smoke and soot, as well as wasting fuel.  

In the household-level survey, respondents were largely una-
ware of improved stoves and fuels. Those that were feared that 
improved stoves would not meet their needs and could even be 
dangerous to use. Respondents recognized some shortcomings 
of the traditional chulha and mentioned desirable features and 
functions not possible with the traditional model. Many saw 
the stove emissions as a nuisance, but not as a serious enough 
problem to motivate abandoning the traditional chulha. How-
ever, many said they would be willing to pay for a stove that 

In the field of atmospheric science, 
efforts to mitigate the environmental, 
health and climate impacts of black 
carbon have been hampered by a 
lack of firm evidence of the contribu-
tion that different combustion prac-
tices in South Asia make to black car-
bon pollution. To fill this gap, a novel 
method developed by ITM and IITM 
was used to monitor and identify the 
sources of black carbon in air pollu-
tion in the Delhi metropolitan area. 

Black carbon aerosols are fine parti-
cles formed through the incomplete 
combustion of carbonaceous materi-
als, for example burning of wood or 
straw as fuels for residential cooking 

and heating, tailpipe emissions from 
diesel vehicles, coal plant emissions, 
burning of crop residues, and wild-
fires. Black carbon directly absorbs 
sunlight and thereby affects the re-
gional climate by heating the at-
mosphere, dimming the surface and 
disrupting hydrological cycles. Fur-
ther, it has been suggested that black 
carbon could be responsible for any-
where between 10% and more than 
40% of current climate change.1 In-
halation of black carbon particles 
is associated with severe respiratory 
and pulmonary diseases, and causes 
millions of premature deaths in de-
veloping countries. The atmospheric 
loadings of black carbon are particu-

larly high over the densely populated 
Indo-Gangetic Plain (Figure 1).

The ITM–IITM study analysed air 
samples taken from the Delhi met-
ropolitan area (adjacent to Haryana) 
in November 2010–January 2011. 
It identified what share of the black 
carbon came from fossil fuel burning 
(having no 14C signature) and what 
share came from biomass burning 
(having a “live” 14C signature). The 
data suggest that around half came 
from biomass burning, underlining 
the urgency of tackling inefficient 
biomass-burning technologies in 
order to improve health and reduce 
poverty in India.

Biomass, black carbon and the brown cloud

1 On the environmental impacts of black carbon see UN Environment Programme (UNEP) and World Meteorological Organization (2011). Integrated Assessment of Black Carbon and Tropo-
spheric Ozone. UNEP, Nairobi; Ramanathan, V. and Carmichael, G. (2008). Global and regional climate changes due to black carbon. Nature Geoscience, 1. 221-227. DOI:10.1038/
ngeo156; and Bond, T. C. et al. (2013). Bounding the role of black carbon in the climate system: a scientific assessment. Journal of Geophysical Research: Atmospheres, 118(11). 
5380–5552. DOI: 10.1002/jgrd.50171.

Figure 1: Map of the optical density of aerosol pollution (the “brown cloud”) over India during November 2010–March 2011
The dotted lines in panel A show the extent of the Indo-Gangetic Plain (IGP). Panel B is an enlargement of the boxed area in panel A, showing the locations of Delhi and the socio-
economic survey sites. AOD = aerosol optical density.
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Spreading knowledge
Building and sharing knowledge are essential to a dynamic, 
innovative market. There are major knowledge gaps across the 
Indian clean cooking sector – from chulha users’ knowledge 
about the health risks up to policy level knowledge about 
users’ needs and about the structure of the sector. Better 
knowledge of actors, resources and interests could highlight 
gaps in the sector and facilitate more strategic interventions. 
The government might also open better communication 
channels with producers and civil society organizations, and 
continue to build relationships with scientific institute in the 
fields of product design and business development.

Stove producers appeared to have relatively poor knowledge 
of how households make decisions about cookstove use – 
knowledge that could help them to design more attractive, 
usable products and market them more effectively. They 
also need better access to business development, industrial 
design and technical knowledge. A new industry/business 
group for entrepreneurs could be formed to help sharing 
information and ideas. 

Supporting producers
Indian stove producers are badly hampered by the lack of 
access to various resources. The clean cooking sector has not 
gained legitimacy among commercial lenders, who are unwill-
ing to risk investing. This limits the activities of most entre-
preneurs, making it unfeasible to develop a range of product 
designs, and to take new designs to “proof of concept” stage, 
trialing new designs with users.

Distribution is also a problem. Currently, entrepreneurs mostly 
have to rely on their own limited networks to distribute prod-
ucts to villages and towns where they might be bought. Some 
government departments and civil society organizations have 
large rural networks that could be exploited to improve distri-
bution and local-level promotion of new products, particularly 
the Ministry of Rural Development. Government and non-
government actors in the health sector, along with the media, 
could also help with campaigns to raise awareness of the 
problems associated with traditional cooking practices and the 
benefits of cleaner cooking products. State governments, espe-
cially their energy departments, could also play a bigger role.

To help unlock activity within the finance sector, the govern-
ment could issue a formal directive to finance institutions – 
most of the 120 or so regional rural banks (RRBs) are publicly 
owned – that lending on clean cookstoves is to be supported. 

met their needs and preferences better than the traditional 
chulha. This suggests that, if improved stoves can gain legiti-
macy among users, there would be substantial demand.

The suppliers in the Indian clean cooking sector are over-
whelmingly small-scale, independent stove designers and 
producers. Larger companies that were once present have now 
largely pulled out. During the survey, estimates of the number 
of producers ranged from a handful to hundreds, indicating an 
alarming gap in knowledge about the sector as a whole.

The National Biomass Cookstove Initiative (NBCI) is an 
ambitious programme under the Indian Ministry of New and 
Renewable Energy aiming to promote the creation of a vibrant 
clean cooking market. Its main focus to date has been testing 
and certification of improved cookstove designs (through a 
number of centres), pilot projects on improved stove use, and 
a research and development programme. It receives technical 
support from several Indian scientific institutes.

The German international development agency GIZ is con-
ducting pilot studies to develop new business models for the 
clean cooking sector. It is also working with the NBCI to 
develop a Programme of Activities (POA) for carbon finance 
under the Clean Development Mechanism. The Global Alli-
ance for Clean Cookstoves (GACC) has so far had very little 
impact in India but could potentially play an important future 
role raising awareness and stimulating engagement in other 
parts of the government.  

Beyond the NBCI there is very little government involve-
ment in the clean cooking sector, at central, state or lower 
levels. Finance institutions and civil society are also notably 
scarce in the sector.

Stimulating demand
The current tiny demand for cleaner cooking products in India 
makes the sector unattractive to larger, well-resourced players, 
particularly producers and finance institutions. This constrains 
the growth of the sector as a whole.

For the market to grow, traditional chulha users need to see 
improved products as legitimate, desirable and superior alter-
natives to the traditional chulha. One way to achieve this could 
be to raise their awareness of the health risks associated with 
the traditional chulha – and the potential benefits of cleaner 
and more efficient stoves and fuels. Beyond this, improved 
stoves need to be credible (underlining the importance of the 
technical testing and certification regime) and to meet users’ 
needs and preferences concerning, for example, usability, 
social aspirations and aesthetics. 

While there has been a tendency to see price as a barrier to 
demand, the evidence from interviews indicates that this over-
simplifies the picture. Comments from households and other 
respondents suggested that free or heavily subsidized stoves 
risk being seen as worthless or as charity goods. A higher 
price, perhaps combined with initial marketing to higher-
income households, could help to make improved products 
aspirational. The households surveyed generally did not view 
price as a barrier to adopting improved stoves. While this may 
not be the case in all parts of India, it at least highlights the 
importance of taking into account local variations in building 
the clean cooking market.

Figure 2: Structural elements and processes of a technical innovation system
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Policy recommendations

• Strategically located atmospheric observation programmes should be launched to provide top-down 
scientific evidence of the sources of brown cloud aerosols, for example with 14C-based source fingerprinting. 

• Technology standards and protocols for improved cookstove programmes could include “usability”, which 
could be assessed based on users’ needs and preferences.

• A pilot scheme could support collaboration between cookstove entrepreneurs and international design 
research teams, in order to demonstrate how co-creation of clean cooking products could work in practice.

• The NBCI should seek strategic alliances, both within and outside government, to access more support 
and resources for promoting the clean cooking sector. If possible, clean cooking should be made a cross-
government priority. 

• More field research is needed to determine households’ ability and willingness to pay for improved cook-
stoves and into the role and impact of price subsidies, including those resulting from carbon finance.   

• The NBCI could signal to finance institutions its support for lending on clean cookstove development, 
production and marketing.

• The GACC and other international actors could use their global networks to facilitate knowledge exchange 
between Indian and international improved cookstove experts to support technical innovation at the 
local level.
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This is not only the most likely way to change the behaviour of 
the RRBs, which are tightly controlled and averse to risk, but 
would also underline the legitimacy of the sector.

The structure of the NBCI’s financial support to the clean 
cooking sector could be reviewed. One key change could be 
a shift of emphasis away from consumer (price) subsidies 
towards stimulating the supply side and reducing external 
transaction costs for producers – e.g. through seed capital 
and support for marketing and distribution. Similarly, carbon 

finance – currently being explored as a new source of funding 
by the NBCI – should not be linked directly to the point of sale 
but could instead be seen as a single revenue source to invest 
in the sector more strategically.

Finally, given the potential benefits for India’s sustainable and 
equitable development, it is to be hoped that promoting the 
clean cooking sector will be made a cross-government prior-
ity, perhaps with the status of a National Mission under the 
next National Action Plan on Climate Change.


