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INTRODUCTION
This research examines important social and cultural aspects of domestic stove use and clean cook-
stove adoption in the State of Andhra Pradesh. Throughout India and other parts of the developing 

world, rural villages are participating in programs that distribute cleaner cookstoves to households in 
order to promote rural development and improved health, living and environmental conditions for local 
residents. Insights from this study were generated in order to better understand the practices, needs 
and priorities of households in Andhra Pradesh as they encounter these stove-based development 

projects and as they transition from traditional to improved stoves. 

Much of the existing research on clean cookstoves focuses on emissions testing, public health ben-
efits, or local economic effects. There has been considerably less attention given to the nuances of 
individual cooking behavior, fuel collection activities and village/domestic social dynamics that may 
influence household compatibility of new cookstoves and, ultimately, the success of these projects. 

More detailed knowledge of cooking and fuel collection practices can help NGOs and financiers better 
measure actual fuel/emissions savings, as well as understand subtle cultural barriers to stove uptake, 

thus improving the use and efficacy of improved stoves. 

While the findings presented here by no means cover all social and cultural factors, study results are 
illustrative of important household nuances and reflect the need for greater fine-grained analysis of 

specific project sites – locations that each present their own unique ecological, spiritual, demographic, 
cultural, labor and socio-economic characteristics. We hope this study will (a) provide useful findings 
that demonstrate both successes and challenges with stove distribution in Andhra Pradesh and (b) 
spur similar place-based and household-focused studies in other locations to improve the outcomes 

of future improved cookstoves projects for household members and participating organizations.
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STUDY BACKGROUND

This research was conducted through a partnership between the Laya organization (Andhra 
Pradesh, India) and American researchers from the University of Colorado Denver (Denver, Colo-
rado, USA). The project was funded through the National Science Foundation, a US government 

institution which funds independent academic research in the United States and abroad (Geography 
and Spatial Sciences Program, Award Number: 1539746). The head of the American research team 

is Dr. Gregory L. Simon, who has considerable experience in India conducting social science re-
search on the promises and challenges of clean cookstove projects. He has served as an advisor to 
the United Nations Foundation Global Alliance for Clean Cookstoves Finance and Investment Work-
ing Group (2010-2012). Dr. Simon is an Associate Professor in the Department of Geography and 

Environmental Sciences at the University of Colorado Denver. This research was also carried out by 
five graduate students in the Masters of Geography and Applied Geospatial Sciences Program at 

the University of Colorado Denver. 
 

The majority of the data was collected through a detailed, 170 question survey about the cooking 
habits, daily routines, and fuel collection practices of household receiving clean cookstove, as well 
as a control group not receiving an improved stove. These surveys were designed by the American 

researchers, but conducted in village households by Laya field staff. Most participants live in the 
villages surrounding Paderu in Andhra Pradesh where Laya works directly with thousands of house-

holds on a variety of local development projects. Altogether, 680 surveys and 109 control surveys 
were collected between June 2016 and September 2017. In addition, the American research team 
coordinated 5 open-ended focus groups with female stove users in order to enhance insights from 
the surveys. Interviews were also conducted with Laya employees who install stoves and manage 

projects in order to better understand the challenges of stove implementation.
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OVERVIEW OF SIGNIFICANT FINDINGS

According to stove users, clean cookstoves do save noticeable 
amounts of time and fuel.

Although total time savings are often small, they can still change and 
improve women’s daily routines by allowing multitasking while cook-

ing and making time to socialize.

Because the stove can burn smaller pieces, improved stoves reduce 
the distance women must walk to collect fuel. 

The time saved collecting fuel allows women to collect other forest 
items, improving their livelihoods and perhaps their income. 

Cookstove projects may help households become exposed to other 
types of projects that increase their resiliency to climate change, such 

as sustainable agriculture. 

Stove users can and do adapt their ritual practices to the new, im-
proved stoves. Hence, in this area cultural practice around stoves is 

not a major barrier to stove uptake.

Many stove users note that the stoves are not large enough for certain 
occasions like festivals when women must cook for dozens of people. 
So more or larger burners which can accommodate larger families may 

be important for better stove compatibility. 



FUEL COLLECTIONS
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INTRODUCTION
Because of their greater heat efficiency, improved or clean cookstoves significantly reduce 

the amount of fuel required to boil water or cook a meal. These fuel savings can have many 
benefits for individual households as well as for the local environment. These results demon-
strate that improved cookstoves do indeed save time and energy for women by reducing the 

frequency of fuel collection, the amount of time it takes to collect on each outing, as well as the 
distances they must walk to locate fuel. While these actual time savings may only amount to a 
few hours a week for many women, the stove does add meaningful conveniences to women’s 
daily routines and improve their quality of life by giving some extra time to work in their fields, 

rear their children, socialize with friends, and watch television. 

The improved stove makes it significantly easier to locate fuel because smaller pieces like 
branches can be used instead of logs which are more scarce and take more effort to procure. 

This means women spend less time and effort collecting fuel, and are able to locate viable 
pieces much closer to their homes. The use of smaller pieces almost certainly means that 

women have to cut down less live trees, instead using small twigs from the ground and branch-
es, putting less stress on local vegetation.

Moreover, our results provide strong evidence that fuel savings allow women to spend more 
time collecting other items from the forest, which can enhance their quality of life as well as 

their income, as many women do sell these products at market. We also discovered that fuel 
collection is very much a social activity among women, as they not only help one another cut 
and lift wood pieces but also have the opportunity to gossip, joke, an relax with one another. 
This indicates that although fuel savings may only save a moderate amount of literal time, it 

can improve women’s quality of life in nuanced ways. 

In addition, an inventory of fuel types used by households in these villages illustrates that every 
household has a diverse and unique set of fuel types and fuel sources. In trying to understand 

the effects of fuel collection on the local vegetation, as well as the emissions produced by 
stoves, attention to variability in fuel choice is very important. This further reiterates the idea 

that most women very much value having customizable choices in fuel---NGO’s will likely have 
to account for this desire for choice in their project management. Overall, stove users report 

that the improved stove has in fact saved them a significant amount of time and fuel compared 
to the old stove, and they are very much pleased with their improved stove. 
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 While respondents confirm that they do indeed spend less time col-
lecting fuel since receiving the improved stove, many people note that the 
time savings are only moderate, not immense or life changing (this is cor-
roborated by our focus groups). Most say that they save 1-2 hours at most, 
which is significant but won’t necessarily alter one’s livelihood in a substan-
tial way. 
 When asked what they do with their new free time, women tended to 
describe finishing other chores, working in the fields or neighbor’s fields, 
gossiping with friends, or taking care of their children, rather than more 
entrepreneurial or income generating activities. Therefore, we should recon-
sider what time savings actually mean for women and the different ways that 
free time might be utilized by women. 

Now we have 
much extra time 

to use as we 
choose, whether 
NRGS, for agri-
culture, or what-

ever, it’s our 
time (Female 
Stove User).
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Nearly everyone confirms that they 
indeed save fuel with the new im-
proved stove, which indicates that 
stoves likely do reduce the amount 
of fuel extracted from the local envi-
ronment and may make households 
less vulnerable to fuelwood scarcity. 

One change is that the wood 
size has decreased, so we 
travel less distance to col-

lect wood because the type 
of fuel that we collect can be 
smaller more like twigs and 
things, so it is much easier 
to find near my village. Now 

then I have more time for 
myself and with my family 

(Female Stove User).
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These questions indicate that seasonality is important for fuel collection habits—no one 
collects wood during the monsoon, much preferring to collect when it is dry and stock-
pile for the wet season. While this may seem obvious, it gives a few interesting insights: 
1) time and labor spent on fuel collection is not uniform across the year the way labor for 
cooking is, it changes and thus the daily routines of women have a dynamic, shifting com-
ponent through the year, and 2) fuelwood scarcity may be influenced by these seasonal 
dynamics; the monsoon might be a time when people begin to run out of fuel or have to ra-
tion it because they were not able to stockpile enough due to scarcity. Therefore, fuel sav-
ings also allow stockpiles to last longer and can reduce vulnerability to fuel scarcity during 
the wet season. This is an example of how stoves might help people adapt to changes in 
climate and vegetation. 
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This graph indicates that people are forced to walk very long distances and spend a large chunk 
of the day just walking to get to good fuel collection sites. 40% or respondents perceive them-
selves as walking very far to collect fuelwood, whereas 55 report walking ‘somewhat far’. 

This graph describes how people do in fact have to walk less distance to find fuel upon receiving 
the improved stove. From further inquiry during focus groups, it emerged that the improved stoves 
make fuel collection easier not only because they require less fuel, but because they can effec-
tively burn smaller pieces of wood which are significantly easier to find and carry. This information 
confirms that fuel savings can indeed reduce the time and tedium around fuel collection, requir-
ing less long distance walking and thus opening up time for other things, perhaps representing a 
major quality of life improvement). 
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Many people say they have experienced greater difficulty in finding fuelwood in recent 
years, which confirms that scarcity is an issue and thus improved stoves make life 
easier. However, many others actually say that it has become easier to find fuel due to 
the introduction of coffee plantations, from which they can use trimmings. This suggests 
that fuel scarcity is not straightforward or uniform---people in the same village but with 
different circumstances (owning a plantation or not) may experience fuel availability in 

At that time we used 
to spend up to 12 

hours to collect wood, 
we had to walk a very 
great distances, now 
this has changed, we 
spend only one hour 
because we are col-
lecting fuel from our 
own fields (Female 

Stove User).
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Non-Timber Forest Prod-
uct (NTFP) collection:
These questions indicate a 
few interesting things:

1) The majority of people 
spend a fair amount of time 
(3-6 hours) collecting items 
from the forest other than 
firewood, suggesting that it is 
important to their livelihood 

2) Many women report 
spending increasing 
amounts of time collecting 
other forest items due to the 
fuel savings of the improved 
stove. So, while women 
may spend the same 
amount of time out collect-
ing, now they can collect 
less fuel and more of these 

3) It is possible that the 
cooking and fuel collection 
time saved by the improved 
stoves may allow people 
to spend more time collect-
ing NTFPs, enhancing and 
diversifying their livelihoods. 
Some women during focus 
groups suggested that they 
collect more items and sell 
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People Collect
Adda leaves
Adda Seeds 

Tubers
Creepers

Leafy Vegetables
Goose Berries
Broom Stick

Bamboo sticks
Ethapallu( Fruits)

Nalla Zedi
Paremipallu

Koval Gammu

These are the most common types of fuel that people use, 
which is important for understanding the relationship between 
cooking and local land cover as well as cooking and emissions. 

Not only do very few people in this area use charcoal on a regular basis, 
the reason they do not use it is because they simply prefer burning wood--
-while one might expect a lack of availability or too great an expense, per-
sonal preference in cooking and taste tends to be an important factor in fuel 
selection. 
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This results indicates that many people do use fire for diverse purposes, includ-
ing lighting and heating their home, drying seeds, and warding off insects. There-
fore, improved stove designed need to take into account those important uses 
other than cooking. Does the improved stove still meet these needs? Is it pos-
sible to account for these needs in stove design? 

 The results indicate that most 
people indeed walk long distances and 
spend a considerable amount of their 
time collecting firewood. Hence the 
results confirm the idea that this is a 
major part of women’s labor routine and 
that fuel savings will in fact save time. 

 90% of stove users report that the 
amount of time they spend collecting 
firewood has decreased with the im-
proved stove because the require less 
fuel. 
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These results indicate that many households also actively plant and cultivate trees, not 
only cutting from the forest. This shows that tree planting is an important source of fuel 
and income for some households. 



TIME SAVINGS
DAILY ROUTINE

SOCIAL NETWORKS
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INTRODUCTION
Due to their ability to burn fuel more efficiently and at higher temperatures, clean cookstoves reduce 
the amount of time women spend on cooking. Since time savings is commonly thought to facilitate 

women’s economic empowerment by allowing them to pursue entrepreneurial or educational oppor-
tunities, it’s important to understand how a reduction in cooking time might impact their daily routines. 
While our results indicate that the amount of time saved by the clean cookstoves is minimal, and the 

way women use their extra time is highly variable and rarely entrepreneurial, that small amount of 
extra time still has a generally positive impact on women’s lives. It allows them to spend more time 

socializing with friends, tending to other household chores, or working longer hours in the fields. 

Socializing with friends may not seem like a very important aspect of daily life, and certainly some-
thing not easily quantified, however its importance is reflected in our survey results and in the focus 
group discussions. Having a little extra time to spend with friends in the community to gossip or chat 
or even watch television serials was clearly something the women valued, and something they were 
able to enjoy because they spent a little less time cooking during the day. The women also reported 

that since getting a clean cookstove, they were able to spend more time attending to other household 
chores. Rather than opening up extended periods of free time to do other chores, however, the time 
saved by using the new stove often took the form of increased multi-tasking abilities while cooking. 

The improved heat efficiency of clean stoves means that the fire will stay lit without being tended to—
this allows women to complete other tasks while food is cooking. With their old stoves, the women 

would have to keep a very close eye on the flame and keep feeding in fuel and blowing on it to make 
sure it didn’t burn out. Their new stoves burn fuel more efficiently and stay lit for longer, therefore al-

lowing them time to do other activities while the food is cooking.

One exception to the multitasking scenario was roti. With the new stoves, the flame is more concen-
trated, so unless the roti is constantly flipped, it will burn. The attentiveness required of the roti making 

process prevents the women from multitasking, but the hotter pan ultimately makes it faster, which 
saves time. Less cooking time also frequently allows the women to leave earlier for work in the fields, 
or, rather than using extra time for personal endeavors, free time might be collectivized (i.e. people 

may not perceive time as an individual resource, but more as a collective village resource which can 
be shared). This means that people will distribute time savings to neighboring households by helping 

friends, family, or neighbors in their fields or with other tasks. 

Time savings alone are obviously not enough to generate conditions of empowerment, however, 
cookstove programs bring NGOs into close, intimate contact with the communities in which they work. 

Many of the survey respondents reported learning of other NGO projects through their participation 
in the cookstove program, illustrating the importance of this particular effort in furthering the crucial 

development work of the NGOs. 
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The results indicate that 
a majority of respon-
dents spent a lot of time 
using their stove for 
various activities prior 
to getting the new cook-
stove, but spent much 
less time doing those 
same activities after 
getting the new stove. 
This suggests that are 
time saving benefits to 
the new stoves.
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Most respondents indi-
cated that the amount 
of time they spend 
cooking since getting 
their new stoves has 
decreased, suggesting 
that time savings is a 
real benefit of the new 
stoves.
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A majority of the 3% of respondents who said they spend more time on cook-
ing since getting the new stove said they only spend a little more time, or 15-60 
minutes cooking a day.
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These questions were used to gauge the amount of time savings generated from the 
new stove. The ordinal response options were used in case the respondents weren’t 
used to talking about time in minutes or hours. Most people reported spending only 
a little to somewhat less time cooking, or 15-30 minutes. This time savings is not 
extraordinary, but it is beneficial as it allows the women to multitask, leave for work 
earlier, do extra chores, or spend more time socializing.
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In the following charts respondents indicated that their time spent on these 
activities had increased since getting the new stove. The time savings may not 
be all that significant, but the women are reporting some benefits, and perhaps 
a slight change in routine. 
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In our life, cooking food is 
the main thing. Because 

this is much faster we are 
spending more time with 
our families and in the 

village, but cooking is our 
primary work so we only 
go out to do other things 
when this is finished (Fe-

male Stove User).
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A majority of respondents reported an increase in the amount of time they spend doing chores 
since getting the new stove, which suggests a “chore displacement”: Less time engaged in one 
chore just means more time to engage in other chores. This could also be related to increased 
multitasking, possibly due to the faster cooking speed and efficiency of the new stoves.

 These are the most 
common types of 
chores people engage 
in, which is important 
for understanding their 
daily routines.
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Gauging how much time people spend working outside the home is also important for understand-
ing their daily routines and how those routines might be impacted by the introduction of a new 
cookstove.

Other:
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While a majority of people are paid in rupees for their work outside of the home, they are also oc-
casionally paid in a portion of the crop harvest. 
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A majority of respondents reported an increase in time spent working outside the home, and sub-
sequently also reported an increase in income. While the increase wasn’t exceptional, it is ben-
eficial. Though impossible to discern from the survey alone, the focus group discussions support 
our speculations that time saved from cooking rarely (if at all, in some villages) results in entre-
preneurial activities. Rather it often means doing additional chores or leaving earlier to work in the 
fields.
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These questions indicate that there was a shift in project/program participation after cookstove 
implementation. They show which NGO specific programs the women participated in before 
and after getting a new stove. The results indicate that while the cookstove itself may not be life 
changing, the cookstove program is likely a conduit to participation in other beneficial programs. 
This is supported by the fact that a majority of respondents said that they had learned of other 
NGO projects through the cookstove program.
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COOKSTOVE COSTS & 
BENEFITS
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INTRODUCTION
Because they often have primary responsibility for domestic tasks that depend on cookstove 
use, such as cooking or boiling water, women are necessary participants in clean cookstove 
projects.  They are also directly impacted by household dynamics such as cultural practices, 
religious beliefs, and interactions between daily domestic routines and the conceptualization 
of time.  Introducing new cookstoves into households thus provide women with various costs 
and benefits, some of which are intangible and not easily assessed via standard quantitative 

metrics.  Such costs and benefits together play a significant role in whether or not clean cook-
stove projects are successfully implemented.

When and how a new stove is introduced into a household can be culturally significant.  Most 
families had personally installed or constructed their old stoves - and may not only be wary of 
a new stove installed by someone else, but also want to keep their old stove.  Stove projects 
funded by carbon offset programs often require that old stoves be destroyed before a family 

receives a new stove.

Part of the reason that families have such strong personal feelings about their stoves is that 
traditionally, there is a spiritual significance to the daily ritual of cooking.  Because stoves are 
part of the process of producing food for a family, they are considered to act as an interface 

with the Divine. This belief is present in most households regardless of religion, and is simply 
expressed through differing rituals.  If such beliefs are not respected, new stoves might not be 
welcomed. But if they are respected, families show great openness to transfer their existing 

rituals to new stoves.

Cleaning, decoration and prayer rituals have common elements, but vary by family, commu-
nity, village, etc.  Stoves are commonly cleaned and maintained using a water and cow dung 
mixture. The cow dung is a necessary ingredient for many families, because the cow (like the 
stove) is a source of food, and thus can have a religious or simply traditional significance.  In 
many Hindu households, stoves might receive a daily cleaning, decoration with flowers and/
or religious symbols, and ritual candle lighting and prayer.  A tribal household might routinely 
clean and decorate its cookstove (but not follow any religious rituals), with the aim of keeping 

the cooking area looking neat and tidy.

With the old stove, maybe I had more control.  I 
built it myself, and could control when and where 
it was built as I may be superstitious about this.  I 
saw how it was built and know how it was built, 
in the way my family has built stoves for many 
years, it was a tradition.  Suddenly this foreign 

thing comes and I don’t have as much control over 
the process, and so perhaps my trust and feelings 
towards the stove change, perhaps my relationship 
to the deity then changes (Laya staff explanation of 

stove users perspective).
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Research shows that most stove users have 
adapted their cooking habits to the new stoves. 
82.5% of survey respondents prefer to cook 
using their new cookstove. Only 17.5% prefer 
using their old stove for activities such as boil-
ing water or preparing ragi malt, curries, rice, 
and tea.

If Yes, which foods?
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Survey results indicate that 
many family, friends, and com-
munity members spend less 
time in the cooking area with 
the new stove, as compared 
with the old stove.  In some 
cases, these same groups 
of people (especially female 
friends or community members) 
are spending more time around 
the new cookstoves.
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According to our survey, almost all respondents consider their 
cookstoves to be sacred. The top reason given by far for this belief 
was: Fire god or other deity exists in the cookstove (78% of re-
spondents).
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If Yes, why?
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Almost all survey respondents 
report decorating or purifying 
their cookstoves for the purpose 
of keeping the household clean 
and tidy.  In addition, the use of 
decoration and purification rituals 
is unchanged between old and 
new stoves. These observations 
highlight not only the willingness 
of project participants to adapt 
cultural traditions for new tech-
nologies, but also the importance 
of including such cultural con-
siderations in clean cookstove 
implementation projects in order 
to increase new stove adoption 
and retention rates.

If Yes, why?
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Regardless of religion (Hindu or Tribal), almost all respondents view 
their stoves as possessing some aspect of sanctity.  A noticeably 
smaller number of respondents do prayer with their stoves, and within 
that group, respondents of Tribal religion use prayer rituals the least.



CLIMATE CHANGE
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INTRODUCTION
Climate change questions were focused on two components 1) Perceptions of climate change, 

and 2) Perceptions of modernity in relation to improved cookstoves. Perceptions of climate change 
revealed significant awareness of climate change education. In particular, respondents indicated 

significant changes in both weather patterns, and the connection of climate change to burning fossil 
fuels. Fossil fuels in this case were strongly associated with the old cookstoves, rather than the new 
and improved ones. Furthermore, it was also revealed that there is a sociality at work when it comes 

to individual respondents, and how others in their community view themselves, and others with 
improved cookstoves. Respondents viewed other community members with improved cookstoves in 

high regard.

Laya has given us many 
things, like seed mate-
rial for agriculture, solar 

lanterns, saplings for fruit 
bearing trees, chickens, 
and the slow sand filter 
(Female Stove User).
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There is a lot of 
change in the weather, 
recently we have not 
gotten very good rain 
(Female Stove User).
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Climate change education is being communicated at 
the time of improved cookstove installation, to a very 
successful degree. 
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The forest has re-
duced in the last 15 
years, there is less 
jackfruit and mango 

in the forest, as there 
are less of these 

trees now (Female 
Stove User).

Respondents indicate an over 90% response rate that reveals 
that old traditional cookstoves release more harmful pollution 
than newer stoves. Respondents also recognize that improved 
cookstoves contribute to less deforestation. 
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Household dynamics indicate a positive attitude toward owning 
an improved cookstove. Households tend to view other house-
holds with improved cookstoves in high regard. 
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80% of Respon-
dents see them-
selves differently 
when using an im-
proved cookstove.  



WATER FILTER



CU Denver, 2018Dr. Gregory Simon 50

We like the water is 
clean, clear, drinkable. 
The water is very good 

once it is filtered.  It 
happens in all season 

and doesn’t matter what 
type of water it is.  We 
like the type of water it 
comes out of it.  Even 
in summer the water is 
cool, it is nice to drink 
(Female Stove User).

Over 95% of respondents who have a bio-sand water filter report that the 
amount of time they spend using their stove has decreased since receiving 
the filter, as they spend less time boiling water. In addition, 100% of re-
spondents say that the amount of fuel they require during certain seasons 
is decreased due to the water filter. During those times, users say they 
might save 30-60 minutes per day by not having to boil water. 
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These questions give 
insight into the seasonal-
ity of water quality, and 

indicate during what times 
and how frequently differ-
ent families have to boil 
water. This information 
is a proxy for how much 
annual fuel/ emissions or 
time savings we can ex-

pect from the water filter. It 
is clear that water quality 
is worst during the mon-

soon, and best during the 
dry months of the sum-

mer. Most families report 
only 1-2 months during 

which they must boil wa-
ter for drinking, but during 
that time they have to boil 
water at least once a day 

to use for drinking. 
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According to a majority of respondents, the 
greatest benefit of the filter is the improved taste 
of the water, a notable benefit in quality of life. 
However, many also emphasize better digestive 
health, time savings from boiling water, and less 
exposure to smoke as important benefits of the 
filter. 

Water is more of a 
concern for us than 
smoke. Smoke is 

also is a concern, but 
the focus for us is 

clean water (Female 
Stove User).
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The strong majority of people who received a water 
filter report that the filter has decreased concern 
about water quality and water born disease in their 
village. They say that before receiving the filter, 
they were very concerned about water quality, and 
now the overwhelming majority indicate that they 
are no longer concerned about water. 

All but two of the respondents say that before receiving their fil-
ter, potable water was a more significant health concern in their 
household than smoke from their cookstove. Similarly, when 
asked if they would prefer to have their biosand filter or their clean 
cookstove, respondents unanimously answered that the filter is 
more important to them. These results illustrate that water quality 
is an enormous concern for people in these areas, and that water 
filters may be a more important health benefit for them than the 
improved stoves. 




