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Introduction 

 

conducted by Dalberg Global 
Development Advisors on behalf of the Global Alliance for Clean  

It is one of a series of country assessments completed by the Alliance to: 

Enhance sector market intelligence and knowledge;  
Contribute to a process leading to the Alliance deciding which regions/countries it will prioritize; 
and 
Support the Alliance in developing its strategy and approach to country level interventions. 
 

This document is meant to provide a snapshot of the cookstoves sector in India in terms of the 
overall trends in supply and demand, and emerging opportunities and challenges. It can and should 
be used in conjunction with a number of research papers, consumer surveys and other sources 

 

In this study, a team of Dalberg consultants overseen by the Alliance staff led the data collection and 
analysis in India over a period of 5 weeks conducting a combination of primary sources (through 
expert interviews and the Alliance-sponsored stakeholder consultations) and secondary research as 
well. The process was designed to build on and synthesize the research that has already been 
conducted in the sector.  
 

 
The GACC team directing the project was Amy Sticklor, Davis Broach and Radha Muthiah, The Dalberg team was directed by Gaurav Gupta, Michael Tsan, Shyam 
Sundaram and Swetha Totapally. Madhu Yalamarthi, Amit Damani, Snigdha Kumar and Rasesh Mohan all contributed to this report. For any further questions on the 
report, please contact Amy Sticklor (GACC) at amy.sticklor@cleancookstoves.org or Shyam Sundaram (Dalberg) at shyam.sundaram@dalberg.com  
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We used a combination of primary and secondary research to 
inform our findings 

This market assessment was undertaken over the course of 5 weeks. It builds on existing 
work in the sector and seeks to consolidate rather than to create and re-invent the wheel. 
 
Key sources for the market assessment include: 

 
Primary data from a variety of surveys including information on household size, demographics, 
cookstove use, fuel use, etc. Key sources included: Census of India, National Sample Survey 
Organization, WHO Demographic and Health Survey, etc.  
 
Secondary research from academic papers, dissertations, and industry briefs 
 
Interviews with stakeholders including academics, experts on the industry, and select 
manufacturers/distributors 

 

Some notes on the data and analysis: 

For a detailed understanding of the Indian market, we used the most comprehensive source of data available: the 2011 
National Census as well as the 2009 National Sample Survey Organization report. We accept that there may be errors and 
variance in this data set and this analysis can be updated with improved data if/when it comes available 
In some analyses, totals may not add up exactly (i.e., percentages may not add up to exactly 100%) due to rounding. 
All geographic maps have been taken from the Government of India.  Depiction of boundaries is not and should not be 
considered authoritative. 
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likely to slow down but will remain high at ~5-7% GDP growth 
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While progress has been  made, women in India tend to remain 
marginalized and score lower on many key development indicators 

Gender equality statistics 

UNDP gender inequality index  129 out of 146 countries (2011 index) 

% of women in national government 11% 

Internet gender gap (weighted)i 27.4% 

Rural Urban 

Sex ratio 
(Number of females per 1,000 males) 

947 926 

Adolescent fertility rate 
(births per 1,000 girls aged 15-19) 

43 20 

Infant mortality rate  
(per 1,000 births) 

51 31 

Male Female Male  Female 

Literacy rate (Age 7 & above) 79% 59% 90% 80% 

% of 
children 

attending 
school 

6-10 years 89% 86% 91% 90% 

11-13 years 88% 82% 90% 88% 

14-17 years 66% 55% 73% 71% 

Across most of India, women tend to not play decision-making roles in the household  cookstove initiatives 
should consider this when conducting marketing and awareness campaigns 

Note: (i) Internet gender gap represents the gender gap in likeliness to access internet, meaning a women is that percent less likely to have internet access than a man 
Source: Census of India 2011; Government of India; Women and the Web: a study by Intel & Dalberg; UNICEF Statistics; UNDP Gender Inequality Index; World Bank Data; 
Women in National Parliaments 2012; Inter- Work and Employment in India 2010; Ministry of Health and Family Welfare 
Statistics India 

Average age of women at marriage is 20.7; the 
figure is 20.2 in rural areas and 22.2 in urban 
areas 

Female participation in labour force remains 
low at 36% overall, and only 19% in the 
organized sector. Of the women working in the 
organized sector, 70% are employed by the 
government 

Marital status often dictates the autonomy and 
empowerment of women 

The National Policy for Empowerment of 
Women aims to bring about advancement, 
development and empowerment of women in 
all spheres of life through by: 

a) creating a more responsive judicial and 
legal system sensitive to women  

b) mainstreaming a gender perspective in 
the development process 
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The overall health landscape in India lags when compared to other 
developing countries, but it is a key priority in national policy 

Cookstove initiatives can help improve health outcomes in India, but the lack of infrastructure raises challenges 
for consumer awareness. 

While improving, key health 
indicators in India are lower than 

 
required to address these issues 

remains inadequate 
The government has made health a 
national priority area: 

Commitment to increase health 
expenditure from 0.9% to 2.5% of 
GDP by 2017, with a focus on 
chronic diseases, infrastructure and 
data management 
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~67% of overall Indian households rely primarily on solid fuel for 
cooking; in rural areas, this figure is much higher at ~85% 

Note: (i) Households d the households that do not 
cook; (ii) Individual values may not add up to total values due to rounding off  error 
Source: Census of India 2011; Dalberg analysis 

Primary fuel usage breakdown (2011) 
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~166 million 
households 
use solid 
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source 

The graphic here represents 
primary sources of fuel only  
there are many communities 

multiple options simultaneously. 
Further research on these 
practices is needed 
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Ten states account for nearly ~75% of all household solid fuel use 
in India 

Source: Dalberg analysis; Census of India 2011; Ministry of Statistics and Programme Implementation; Data.gov.in
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Number of households using solid fuels as primary source for cooking 
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using solid fuels 

90% 80% 77% 59% 80% 76% 49% 86% 44% 61% 

Per capita GDP  
(in USD)* 

419 595 1,057 1,392 714 939 1,941 894 1,670 1,327 

67% 

1,180 

Cookstove initiatives targeted at these ten states can (i) have a significant impact on improving the efficiency of 
solid fuel use in India, and (ii) help address development objectives in some of the poorest states in India 

Other 
states 

Top 10 states by number of 
households using solid fuels 

129 
(77%) 

166 

India 

38 
(23%) 

*Bolded per capita GDP figures are those which are below the Indian average 
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In the ten states with the most solid fuel users, the intensity of 
reliance on these fuels is also higher, particularly in rural areas

Breakdown of households by primary cooking fuel 
(millions of households) 

Note authority) and the households that do not cook 
Source: Dalberg analysis; Census of India 2011 
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There is a critical need for cookstove initiatives in Central and South 
India as the scale and intensity of solid fuel use is high 

Source: Dalberg analysis; Census of India  2011 & 2001  

Employing a regional approach can enable players in the cookstove sector to focus their efforts and still make 
an impact on environmental and social outcomes 

Millions of households dependent  on solid fuels: 

 >10 5-10 1-5 0.1-1 <0.1 

% dependence on solid fuels: 

 >80% 65% - 80% 50% - 65% 35% - 50% < 35% 

Distribution of solid fuel users in India 
(millions of households) 

Intensity of dependence on solid fuels 
(% of households) 

Central India has both the highest number of solid fuel 
users as well as the highest intensity of solid fuel use. 
However, low levels of income and education imply that 
cookstove initiatives would start from a low base 

Although it has lower intensity of solid fuel use, South India 
overall has a large number of solid fuel users. Households tend 
to exhibit similarities in cooking habits, have overall higher 
income levels, and there is greater private sector participation 
and better physical infrastructure. 
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use of solid fuels in rural areas should be a major focus of cookstove initiatives in the country.  

Although conversion from solid fuels to LPG and kerosene has 
been slow in rural areas, it has been significant in urban areas 

Breakdown of fuel use: rural India 
(% of households) 
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Breakdown of fuel use: urban India 
(% of households) 

% of households 
relying on solid fuels 86% 90% 84% 82% 24% 32% 23% 19% 

Others Kerosene LPG Dung cake Firewood, chips and 
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As a result of a high 
population growth at 

and low conversion rate  
to non-solid fuels, ~23.5 
million more households 
use solid fuels in 2011 
when compared with 

2001 

Solid fuels Modern fuels 
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The rate of conversion remains low in states with high usage of 
solid fuels 

Source: Dalberg analysis; GACC Stakeholder consultations; Census of India  2011& 2001; Data.gov.in 
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Rest of 
 India 

1.1% 

There are anecdotal perceptions 
that decrease is even faster in 
Tamil Nadu than data might 

suggest as the distance one must 
travel to find communities using 
primarily biomass has increased 

3-4x over the past 10 years 

Number of households  
using solid fuels (in mn): 12.4 8.2 8.0 11.6 26.3 17.0 9.5 8.3 12.0 15.4

Other states: 1.3%

Top 10 states: 0.6% 

Median: 

(by  number of solid 
fuel users) 

37.6 
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Collection of and heavy exposure to traditional fuels have significant 
health consequences, particularly for women and children 

fdsf 

hj 
In India, families spend ~5-8 hours or more 
per week, collecting fuel. Collection often 
entails carrying loads weighing 20-30 kgs of 
traditional biofuels, especially firewood, on 
the head/shoulders 

Women frequently leave the safety  of their 
communities to search for firewood and 
other traditional biomass fuels 

Observations Health impacts 

Collection of fuels 

Cooking 

Regularly carrying heavy loads for long 
durations can expose them to head and 
spinal injuries, pregnancy complications, and 
maternal mortality 

Leaving safer abodes to collect fuel from 
fields and other far locations, increases 
exposure to bites, bruises and attacks 

Chopping wood can lead  to allergies, 
chapped hands and limb deformation in 
certain cases 

Burning solid fuels causes indoor air 
pollution (IAP) due to emission of harmful 
substances such as carbon monoxide, 
particulates, benzene and formaldehyde at 
levels up to 100 times higher than the 
recommended limits set by WHO 

Women and young children spend several 
hours near cookstoves to prepare meals and 
to study/play by the weak light of an open 
flame 

Inhalation of toxic fumes emitted by 
traditional cookstoves causes acute lower 
respiratory infections (ALRI), chronic 
obstructive pulmonary diseases (COPD), 
lung cancer, cataracts and other illnesses

Burns from open fires and unsafe 
cookstoves are another risk  more than 
500,000 women suffer moderate to severe 
burns every year, primarily due to unsafe 
cookstoves .The lack of access to immediate 
medical assistance further exacerbates the 
situation. 

Source: Dalberg analysis; World Bank  Household Cookstoves: Environment, Health, and Climate Change - Trust.org; Guardian.co.uk 
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Source: Census of India 2011 

 

The health impacts from indoor air pollution are caused primarily by 
the burning of solid fuels in poorly ventilated or cramped conditions 
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Cooking location 
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For households with indoor kitchen facilities, 
the majority of them are poorly lit and 
ventilated, increasing the risk of inhaling 
harmful smoke, gases and particulates 
 
For households without indoor kitchen facilities, 
cooking is usually done in the corner of a room, 
sometimes separated by a half wall, leading to 
smoke filling the entire house and impacting 
other members of the family as well 

Yes No 

Kitchen facility: 
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Estimates suggest that at a minimum, ~360 
million people, primarily women, are directly 
impacted by IAP
 
Rationale: 
 

~150 million Indian households use cook stoves 
that cause Indoor Air pollution (IAP) 
 
Majority of the cooking activity is conducted by 
women and girl children in Indian households 
 
Each household have an average of 2.38 women 

 

 
Estimates suggest that ~48 million others, 
particularly babies, are affected by IAP as well 
 
Rationale: 
 

For every 1000 women, ~22.2 are pregnant 
 
As such, ~8 million babies are prone to ill-effects 
caused by IAP 
 
Majority of Indian women keep their children, who 
are below 5 years of age, near by them while 
cooking. Hence ~40 million additional children under 
5 are also indirectly affected  

Direct exposure Indirect exposure 

Note: (i) The ratio of deaths caused due to IAP in India to the ones caused globally is assumed to be the same in 2007 & 2012 as there is no significant decrease in number of 
people using solid fuels in India and globally (ii) Deaths to DALYs ratio was assumed to be the same in 2004 & 2012 as DALYs is a function of deaths and diseased days which in 
turn are proportional to each other 
Source: Dalberg analysis; Census of India 2011; WHO global burden of disease; UNICEF  

It is estimated that at least ~400 million people in India are exposed 
to the impacts of indoor air pollution

Indoor air pollution (IAP) is now definitively linked with causing five major diseases: lung cancer, chronic obstructive 
pulmonary disease (COPD), pneumonia and other acute lower respiratory infections (ALRI), lung cancer, loss of vision 

including cataracts, and heightening risk of cardiovascular disease IAP can cause these illnesses both directly and indirectly  
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Source: Global and Indian Burdens of Disease from Household Air Pollution - the GBD 2010 Study; HAP Expert Group and Indian Institute of Technology, 
2013 

Air pollution from households is the leading cause of DALYs in 
South Asia, causing 875K deaths annually in India 

Household 
air pollution  

from solid fuels 
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Primary causes of DALYs in South Asia  
(% of total DALYs in 2010) 

 
Estimates suggest that ~875,000 deaths and 
16.9 million DALYs occur annually in India 
due to IAP 
 

~875,000 deaths occur every year in India due to IAP 
which accounts for 1/4th of the deaths caused globally 

- ~525,000 deaths can be attributed to Acute Lower 
Respiratory Infections (ALRI) 

- ~350,000 deaths can be attributed due to Chronic 
obstructive pulmonary diseases (COPD) 

 
~16.9 million disability-adjusted life years (DALY) are lost 
due to IAP caused by use of solid fuels due in large part 
to losses in productivity due to illnesses 
 
~140,000 children under five die annually due to IAP-
induced illnesses. This accounts for ~8% of under-five 
deaths in India 
 
Household air pollution contributes to16% of OAP 
globally, therefore being responsible for an additional 
500K deaths annually 

 

Deaths and DALYs 

Despite limited awareness of the issue, IAP is a major public health concern and clean cookstoves can be a 
component in any public or private initiative to address these health issues 
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Note ase of solid fuels.  
Source Dalberg consumer segmentation database; NSSO 2004/2006 and 2009/2010 database; Census 2011;  Planning Commission of India;; IHDS; "Human Development 

Cecelski - "The role of women in sustainable energy  

Collection vs. purchase of solid fuels Time spent on cooking activities 

~63% of solid fuel users collect part or all of their fuel and all 
households spend significant time on cooking activities 

While cleaner and more efficient cookstoves can result in significant time savings when compared to existing 
cooking practices, this messaging needs to be tailored based on household distribution of cooking activities 

Total 

20 

77% 

Rural 

143 

31% 

23% 

Urban 

69% 63% 

164 
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Source of firewood 
(millions of households) 

Time spent on cooking activities (2004-05) 
(hours per day) 
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0.0 0.3
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0.3
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6.7 

3.7 

1.1 

Men 

1.1 

Firewood 
collection 

Water 
collection 

Food processing Cooking 

While cooking is done daily, 
collection activities often 
happen once or twice a week 
and can take up to 4-6 hours 

The longest cooking episode 
is typically lunch which take 
around 3-5 hours to prepare 
which is also the peak time for 
income generating activities 

Purchase Collection 
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Reliance on solid fuels is having significant impact on the 
environment, primarily through increased carbon emissions 

Note: (i) This is an average value; cost-effectiveness of coal, wood and biomass stoves can range from ~USD 7 to ~USD 12/CO2 ton equivalent; (ii) Diesel particulate filter; 
(iii) Inspection and maintenance 
Source: India State of Forest Report - 2011; Forest Situation of India - INSEDA; Global Forest Resources Assessment (FRA); Status Report on use of Fuelwood in India - 
MSSRF; Energy for Sustainable Development; Reducing Black Carbon Emissions in South Asia - US EPA; Black Carbon Emissions in Asia - USAID 

Household fuel and stove interventions are the 
most effective mechanisms to reduce CO2 
emissions per unit cost 
 
Wider use of cleaner cookstoves is estimated to 

carbon emissions 
by about 0.15 million tonnes annually -- one-third 
of the total black carbon emissions in India. 
However, black carbon is not a traceable asset 
so its reduction could not be monetized 

 
 

 
While improved cookstoves can significantly reduce India's carbon emissions in a cost-effective manner, it will likely have 

a more limited impact on deforestation rates 

Historically, procurement of fuelwood from 
forests has been a major contributor to 
deforestation throughout India
 
However, procurement of fuelwood has shifted 
from forests to non-forest areas with a lot of 
fuelwood being procured from trees planted 
along roads, canals, farmlands and wasteland 
 
Currently fuelwood is only directly contributing 
to deforestation in north-eastern Indian states 

Mitigation cost-effectiveness 
(in USD/CO2 ton equivalent) 

Black Carbon emissions Deforestation 
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Electricity: 0.2 million (0%) 

 

Nearly two-
traditional cookstoves 

While LPG use is high (28%), nearly 75% of users are in urban areas and availability is low in rural areas. Rural 
cookstove initiatives will need to focus on moving traditional cookstove users to improved cookstoves.  

Source: Dalberg proprietary ICS penetration database; Dalberg analysis 

Traditional: 
159 million (62%) 

 

Modern fuel 
80 mn households (~31%) 

Cookstove penetration by type 
(% of households) 

Solid fuel 
~170 mn households (~67%) 

Renewable fuel 
5 mn households (~2%) 

ICS: 8-12 million (4%) 
 

LPG:  
72 million (28%) 

 

Kerosene: 7 million (3%) 

Biogas:  
4.5 million (2%) 

 

Solar: 
0.5 million (0%) 
 


