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Abstract
Wood represents a form of renewable energy that is widely
available. In rural Mexico it represents the main source of
energy. It is used not only for cooking, but also to heat
houses, and to provide lighting. Most Mexican villagers
use wood via stoves, however these appliances usually
bring health hazards and are harmful for the environment.
Due to these problems new technologies, such as efficient
stoves, have been implemented to bring better
combustion, reduce amount of smoke, and overall make
the transfer of heat more efficient. However, the social
adoption of efficient stoves is non-trivial. Our study shows
how making efficient stoves follow the guidelines of
appropriate technology, we can: 1) successfully
understand the cultural and social aspects of how villagers
use renewable energy; 2) design technology that by
considering a region’s traditions, is used long term.
Keywords Design methods; sustainability; participatory
action research; traditions
Categories and Subject Descriptors K 4.2 [Computers
and Society]: Social Issues

Introduction
Wood is a type of fuel which can be used to generate
energy. Over 2,000,000,000 people use wood as their
main source of energy for cooking meals. In rural Mexico,
despite the high social media usage [4], wood still
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represents the main source of energy [1].

combustion camera which uses wood more efficiently.
This can save over 60% of the fuel, and can avoid
dissipating the heat everywhere. They also have a
chimney to push the smoke outside of the kitchen, which
reduces people’s exposure to toxics in about 70%.
However, despite the advantages that efficient stoves
bring to various sectors (social, health, and
environmental,) having people adopt and use them long
term is non-trivial. In Mexico it is still unclear what are
the factors that contribute to a better appropriation and
long term use of the efficient stove. It is also unclear
whether current stove designs are actually adequate for
their dissemination into the population [3, 2].

Figure 1: Example of a health
hazardous bonfire used for
cooking.

Figure 2: Female villager using
the old inefficient stoves based on
bonfires. Note however, that the
bonfire is made with traditional
material that the villagers
identify with.

Figure 3: Villagers from Guerrero, Mexico taking part in the
construction of our proposed participatory stoves in a dynamic
collaborative way. The stoves integrate state of the art stove
technology, as well as the community’s traditions. This helps
the stoves be more easily adopted by the villagers.

Over 25 million Mexicans use wood to cook or heat their
homes. Typically people create an open bonfire, where
energy is dissipated into the surrounding environment.
Figure 1 presents a photo of such bonfires. However,
these emissions create high levels of contamination, which
can generate critical health problems, such as breathing
problems or eye irritation [5]. Figure 2 presents a female
using these health hazardous bonfire stoves.
Numerous investigations have tried to tackle the problems
created from using biofuel combustion; resulting in several
new technologies. One of these technologies is efficient
stoves. Efficient stoves tackle the main problems that
arise from open bond fires. Efficient stoves have a closed

In this paper we study how the community of
Xalpatlahuac in Guerrero, Mexico, uses renewable energy.
We identify how renewable energy is used in a social
setting, particularly how technology mixes with the
community’s traditions and its people. Our study
highlights that for an efficient stove to be adopted and
used long term in a community, it must follow the
characteristics of appropriate technology, i.e., it must take
into account the cultural and technological traditions of a
village, be sustainable, participatory, simple, and use local
labor. We use our findings to design our own efficient
stoves, which we coin: “Participatory Stoves.” These
stoves have been successfully integrated into different
parts of rural Mexico.
This work is the result of a longitudinal field study that
began in September 2009 and finalized in February 2013,
where we studied how villagers in Guerrero interacted with
bonfire stoves and efficient stoves. Figure 3 presents
villagers collaboratively constructing these participatory
efficient stoves. Figure 4 and 5 present our finished
participatory stoves.
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Methodology
We used participatory action research [6] for our study.
This methodology generates knowledge while providing a
means to take action and transform the lives of the
subjects being studied. In this case, the methodology lets
us understand how villagers currently used renewable
energy, while giving us the opportunity to design
technology that could help the villagers.
Figure 4: Finished Participatory
Stove. This stove is built from
traditional village material,
consisting of rocks, adobe, and
polished with ashes.

Our study consisted of four parts:
1. Understand how villagers currently used renewable
energy.

stoves and other sources of renewable energy. Our goal in
surveying was to identify social patterns of energy usage.
Interviews to Active Actors. We conducted interviews
to: 1) workers of the community; 2) people that foment
social participation in the village; and 3) individuals
focused on the growth and expansion of the village.
Interviews to Efficient Stove Users. We conducted
interviews to 20 families that had efficient stoves in their
homes.
Interviews to Community Technicians. We conducted
interviews to the personnel of Red para el Desarrollo
Sostenible, a government organization that focused on
installing efficient stoves in homes and giving the stoves
distribution in the community.

2. Design new improved stoves.
3. Run a pilot study where villagers use the new stoves.
4. Use the pilot study to polish the design of the
stoves.

Figure 5: Finished Participatory
Stove in use by a female villager
who is cooking with metal
“comales,” a traditional Mexican
frying pan used to cook tortillas.

Understand Current Stove Usages
To understand how villagers use renewable energies, we
conducted a longitudinal study, using the following
research techniques:
Community Intervention. For over four years we used
participant observation to understand how villagers used
renewable energy.
Initial Survey. We conducted an initial survey with the
entire population of Xalpatlahuac, Guerrero to understand
their level of marginalization and obtain statistical
information about the community.
Survey about Energy Use. We randomly selected 50
Xalpatlahuac homes which we surveyed about their energy
use for a period of 6 months. This survey focused on
understanding how people currently made use of their

Data Analysis
We fed the results from our interviews and surveys into
the design of our participatory stoves. We ran a pilot
study of how villagers used these novel stoves. We
installed the stoves in the homes of different villages in
Mexico, and studied how people interacted with the
stoves for a year long period. We also conducted
interviews with villagers to understand their perceptions
and feelings about this new technology.

Results and Discussion
We found that in these rural communities, at least one
family member lives in the US, usually the males. The
home is run by the mother who is also in charge of the
field work, and buying or collecting the wood for the
home. Most of these homes use their stoves to prepare
tortillas and Nixtamalization. A very strong emotional
attachment for the use of wood exists. The materials that
predominantly exist in the region are sand and clay. Rural
villagers were also accustomed to using a certain amount
of wood for their cooking, this was passed down for
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Figure 6: Photo of female
villagers collaborating to build
the participatory stoves. Through
our field study, we learned that
women were who primarily
installed the stoves. This drove
us to design efficient stove that
could also be easily built by
females. We designed stoves that
used traditional material, and
were light weight in nature.
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several generations. However, the actual amount of wood
that they and their families personally needed was
different from that of their parents or grandparents.
Based on these insights we designed EE-Xalpaneca, an
efficient stove, with the following characteristics:
combustion chamber made of a clay griddle. We also
designed the stoves so they automatically partition and
spread the wood that the user puts in, without necessarily
using it all in one cooking session. We also placed 2
secondary griddles that are the size of their traditional
pots, as well as a chimney to have the smoke escape.
Finally, we place the stoves in the same space that used to
be occupied by the bonfire, thus respecting the space
these families had set for cooking within their kitchen.
The stove is also build from traditional material (clay and
sand). This improves the technological transition from the
traditional bonfire to efficient stove. The building of the
stove is also simple. it is especially designed for the
females who might have to fix and repair the stove by
themselves. We sought for the materials to not be heavy
or overly complicated. The stoves were built using the
technique of “brazo vuelta” an indigenous tradition where
the entire community comes together to help each other
build their homes. This allowed us to distribute an entire
set of stoves (75) in less than a month.
After 5 years of its implementation the EE-Xalpaneca
stove is the most accepted by Mexico’s rural communities.
This stove has replaced bonfires in almost 80% of its
tasks. By incorporating the villager’s traditions, the
technological transition of this appliance has been very
simple. Its lifetime in the communities (5 years) has
surpassed the use of the stoves disseminated through
governmental initiatives (1.5 years).
In general, designers of efficient stoves have focused on

designing stoves that are simply more energy efficient and
limit the health problems of its users. Designers have not
worried with the long term appropriation of this
technology. We exposed how understanding the traditions
and practices of a community, can aid the design of
technology that is easily adopted and used long term.
Understanding how people use technology can help us
design what is currently available in more efficient ways,
and ensure that people will adopt the new technology
instead of the old one.
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