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ABSTRACT 

Globally, 1.4 billion people lack access to electricity and an estimated 2.7 billion rely on 
traditional biomass – wood, charcoal, animal waste and agricultural residues – for cooking 
and space heating. Roughly one third of this population lives in rural India. Over the past two 
decades, considerable efforts have been made to introduce improved cookstoves and/or 
cleaner cooking fuels in India, but as in other countries, these interventions have largely failed 
to bring about a large-scale transition towards cleaner, more “modern” cooking technologies. 
It has been argued that a central problem with most efforts has been that they paid too little 
attention to users’ needs and cultural contexts, but rather over-emphasised technical factors 
such energy efficiency and emissions reductions.  
This study seeks to better understand the most important influences over household energy 
choices, in order to identify practical ways to support communities shifting to cleaner energy 
use. We use a qualitative “generative” research methodology to investigate energy use and 
dynamics in four villages in Haryana State. Our results indicate a range of social, cultural and 
financial factors that influence the way people make decisions about energy and cooking, 
including the availability and flexibility of traditional fuels, the type of dishes prepared, the taste 
of food, problems with smoke, the aesthetic appeal of stoves, and how users perceive 
alternatives. These findings have implications for efforts to design effective cookstove 
interventions, most notably the Indian Government’s ambitious National Biomass Cookstove 
Initiative, which aims to provide all Indian households currently using inefficient stoves with 
“next-generation” biomass stoves.   
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1.  INTRODUCTION 

Household energy, livelihoods, and environment  

Household energy consumption trends and patterns in India 
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Figure 1: Trends in household access to modern cooking fuels 

Source: Balachandra (2011).  

Health and socioeconomic impacts of household energy use patterns in India 
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)

Linking residential cooking to black carbon in the Delhi region  

 Climate and health-afflicting “brown 
air” in northern India: evaluation of sources, advice on mitigation options and advocacy for action

 

 

 

A woman cooks in an outdoor kitchen in a rural village in 
Haryana State, in northern India. 

http://www.xe.com/
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2.  GOVERNMENT POLICY MEASURES TARGETING HOUSEHOLD ENERGY  
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3.  REVIEW OF PAST IMPROVED COOK STOVE INITIATIVES  
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The need to better understand household energy dynamics in India 

4.  STUDY OBJECTIVES, RESEARCH QUESTIONS AND METHODOLOGY  

Household Energy Economic Analysis
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how much

baseline assessment of household energy options and practices

qualitative analysis of the drivers behind 
household energy practices

qualitative and quantitative assessment

Qualitative research methods
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projective constructive

 

Contextual interviews and observation of cooking practices 

A Day in the Life 

 

 

 

 

 

 

Model of generative research. Source: 
Hanington (2007). 

 

 

 

 

 

 

 

 A woman prepares tea on a chulha stove. 
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Project site, demographics and household selection  

5.  RESULTS OF HOUSEHOLD INTERVIEWS 

Profile of fuel use  

Dung cakes 

 Cow dung cakes laid out to dry. 
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Fuelwood 

Fuel combination 

  

 Agithis burn dung for slow cooking.



PUTTING THE COOK BEFORE THE STOVE        SEI WP 2012-02 

13 

Profile of stove use 

Two versions of portable chulhas. 

 

 

 

 

 

 

 

 

 

 

 

 Lighting a chulha: dung is very smoky when first lit. 
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Roti making  

 
 
 

  

 The two steps in making roti: frying (left), and baking on an open flame (right). 
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Figure 2: Stove use sequence 

 

 

Collect  wood  
and  dung  from  
storage  area  

Select  stove  
If  raining  use  
chulha  indoors  

Set  kindling  in  
chulha,  ignite  
paper  or  plastic  
used  to  set  

alight  

Add  fuel:  small  
twigs,  then  
larger  wood,  
then  dung    

Wait  for  smoke  
to  lessen.  Dung  
cakes  need  to  
smoke  for  
some  time  

before  cooking  
begins  

Place  pot  for  
cooking  on  
stove  (when  
preparing  tea  
or  vegetables)  

Sit  by  stove,  
monitor  

cooking.  Add  
fuel  as  needed  

Switch  from  
pot  to  roti  
plate.  

Cook  roti  using  
hot  plate  and  
direct  flame  
inside  the  
stove  

Let  remaining  
fuel  burn  out  

Remove  ashes;  
use  for  pot  

cleaning  or  put  
on  fields  

Repair  inside  of  
stove  by  adding  
a  new  coat  of  

plaster  

Daily cooking routine 

Energy alternatives: an LPG stove (left), electricity meter (right). 
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6.  ANALYSIS OF THE DATA 

Stage one: Clustering the insights 

Figure 3: Categories of insights  
 

Stage two: Pattern recognition 
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Incentives to change 

Table 1: Incentives to change  
Recurring insights Incentives to change  
The agithi allows women to tend to other tasks while 
cooking. 

Ability to leave the stove unattended. 

Would purchase an improved stove if it consumed less 
fuel and produced less smoke. 

Save fuel. 
Reduce smoke. 

Would be willing to cut up wood fuel into small pieces 
for use in an improved stove as long as there was on 
overall fuel saving. 

Save fuel. 

Would like to have a stove that can be used either 
inside or outside. 

Portability. 

Purchased an electric stove because heard from 
neighbours that it is fast. 

Cook quickly. 
 

If time gathering firewood could be reduced, it would 
be used for farming. 

Reduce time collecting fuel.  

The household that had tried a Biolite6 stove would be 
willing to purchase it to save time, save fuel and to 
have the ability to charge appliances. 

Save fuel. 
Reduce time spent both cooking and collecting firewood. 
Additional utility of generating electricity that could meet 
other household energy needs. 

Women report always making the stove the same way 
– if they were to make it differently, some said they 
would make it smaller and more portable. 

Small stove size. 
Portability. 

Would like to be able to use all pot sizes on the stove, 
even smaller ones.  

Able to use different pot sizes, including small pots. 

Prefer to cook outside – too smoky inside. Smoke leads 
to health problems. 

Reduce smoke. 
Ability to cook indoors. 

When it rains, need to cook inside as there is no 
shelter for the chulha.  

Portability. 

Better to cook sitting down, because “if I stand up the 
heat is directly in my face”. 

Reduced heat stress for users (e.g. via stove insulation). 

Pots become very black when using fuelwood. Cleaner fuel burning (to reduce blackening). 
“I don’t manage to gather enough fuelwood, so I also 
purchase cow dung”. 

Save fuel. 

For fast cooking firewood is used, for slow cooking 
cow dung is often used. 

Ability to regulate heat. 

A small number of households use a portable LPG 
stove for boiling water for tea.  

Cook quickly. 

The portable chulha often breaks when lifted/moved A “sturdy” portable stove. 
 

Barriers to change 

http://biolitestove.com/BioLite_HomeStove.html
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Table 2: Barriers to change 
Recurring insights Barriers to change 
Agithi is used for warming milk, heating water and 
preparing feed for the cattle. 

The current cooking technology serves many different 
needs, i.e. is versatile and meets needs of people. 

Agithi is used for preserving milk. Current technology useful for preserving milk. 
Most households use both the chulha and agithi – both 
are made by households themselves from locally 
available materials (clay and straw).  

Current stoves are not purchased. 

It would be a problem if I had to use only one fuel for 
cooking  
I use fuelwood to cook quickly and cow dung for slow 
cooking. 
Households use fuelwood and cow dung in tandem to 
regulate the heat depending on the dish is being 
prepared. 

An appreciation of multiple fuels rather than single fuel. 
Understanding that multiple fuels are better. 
Current fuel combination seen as versatile, allows for the 
necessary heat regulation for cooking specific dishes. 

My family likes the taste of food cooked on the chulha 
– they associate the taste of food cooked using LPG 
with “city life”. 

Attachment to the taste of food cooked on the chulha. 

Cow dung is less smoky than fuel wood. Perception that cow dung is cleaner than fuel wood. 
We are purchasing cow dung from our relatives. Some individuals are earning income from the sale of 

cow dung. There is some economic rationale to dung 
use. 

I get cow dung from our own cattle and fuelwood from 
the land; it is always possible to find. 

The current supply of fuels for cooking is free, accessible 
and dependable. There is some economic rationale for 
households to use dung (i.e., where they have invested 
in buffalo).  

My family likes the taste of food cooked with 
firewood/cow dung. 

Attachment to the taste of food cooked with current 
fuels. 

Cooking with cow dung is slower – I can attend to other 
tasks. 

Current fuel combination seen as versatile, allows for 
heat regulation. 

We own several chulhas – three or four in total. We 
have several “spares”. 

Cheap and easy to fabricate chulha stoves – possible to 
have “back-up” stoves in case one breaks. 

If we have guests we use more than one chulha at the 
same time. 

Existing stove use enables multiple-pot cooking if 
needed. 

I would be afraid to use a metal stove – I might get 
burned (touching the metal body). 

Fear of metal stoves – clay body of the chulha is 
perceived as being cool and safe. 

I am frightened of electricity  Fear of electric stoves, lack of familiarity.  
The electric stove cooked too quickly, so I could not 
leave it unattended to take care of other tasks; I 
couldn’t relax. 

Faster stove not necessarily useful for households. 

It’s not a good idea to use a mix of materials when 
building a stove; it leads to a weaker stove. 

Chulha is perceived as being sturdy and dependable. 

 

Household economy and willingness to pay 
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Table 3: Evidence of households’ capacity to pay  
Item Cost 
School fees IR 300 per month per child 
Electricity IR 200-1,000 per month 
Mobile phone credit IR 100-600 per month 
Roti plate IR 150-200 (lasts for 2 years before needing replacement) 
Fuel (dung) IR 400 per month  
LPG stove IR 800-15,000 
LPG fuel IR 450-700 every 3-4 months 
Buffalo  IR 40,000 (one off) 

7.  DISCUSSION 
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Other considerations when introducing a new stove 

Box 1: Key stove design parameters for meeting household needs and desires 

 The ability to regulate temperature is essential, both for preparing different dishes and to provide 
greater freedom to women to perform other tasks at the same time as cooking. 

 It would be advantageous if alternative stoves accommodated both wood and dung as fuel. 

 The stove needs to allow easy preparation of roti bread (a core part of the local diet), requiring 
access to an open flame. 

 Portability is desirable, to enable cooking indoors and outdoors. 

 The appearance of the stove is important. Women generally consider the clay Chulhas to have 
aesthetic appeal, and in some instances have painted or decorated their stoves. By contrast, those 
asked did not like the appearance of metal stoves they have seen; 

 Though a general willingness is expressed to pay for an improved stove that meets user needs, 
stove price will need to take account of the fact that households currently do not spend money on 
stoves or, in most cases, fuels.  
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Implications for India’s National Biomass Cookstove Initiative (NBCI) 

Box 2: Matrix of improved cooking stoves 
 
 
 
 
Technical 
Parameters 

Vikram

 

Harsha  Philips 

 

Oorja 
 

Must be able to use 

multiple fuels, or to 

regulate the heat 

Prepared fuelwood 

only 

Can be regulated 

Must be able to burn 

currently available fuels 
  Prepared fuelwood 

only 
 

Must reduce smoke     

Must save fuel     
Should have a large 

enough chamber to fit 

roti 

    

Should be portable     

Should be safe to leave 

unattended 
    

Preferably not require 

fuel preparation / 

specialised fuel 

    

Should resemble a 

chulha 
    

Preferably not metal     
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Balancing technical standards with real-world usability  
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8.  CONCLUSIONS AND POLICY MESSAGES 
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