CHALLENGES OF TECHNOLOGICAL APPROPRIATION:
Lessons from the project “Solar ovens in the Bolivian Amazon”

1. INTRODUCTION
Technology is a concept credited with elevated
meanings and importance, due to its visibility and
its affiliation with production and, by extension,
development. On the other end of the spectrum,
the sphere of daily reproduction is often invisible,
considered unimportant and “non-technological”.
Parallel to the technology/nontechnology dichotomy

exists that of the public/private, in which the terms
are likewise ascribed unequal importance (Cockburn,
1997).
Faced with the “mechanical” conception of
technology, there are theoretical currents such as that
of social technology (Sen, 1987): a broader notion,
comprising a wide range of social and technical
arrangements that make production possible
and that simultaneously involve two vital spheres
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(public/private, productive/reproductive). There is
also technological constructivism: the recognition
that technology implies a mixture of knowledge that
come from a very wide range of sources (research and
development, transfers, autonomous developments,
etc.), of which its form and content depend on
institutions, practices, perceptions, customs and all
types of social relationships that conduct the patterns
of generation and use, and where “flows […] occur in
various instances of the relationship between those
who produce and those who use knowledge. In fact,
rather than two clearly distinguished groups, there
is a network of social interactions with actors who
play varied and interchangeable roles in relation to
knowledge practices ”(Estébanez et al, 2016: 227).
The second group of connotations is vital to
understanding the dynamics of technology in
productive contexts of family farming, a type of
“social and economic organization characteristic of
the rural area, where the domestic and the productive
unit physically converge: the family is the main
component of the labor force used in agriculture,
which constitutes the main strategy of family life
and in which the product is aimed at both selfconsumption and the market” (Elverdín et al, 2007: 2).
The close interaction between agricultural, domestic
and community work, typical of family farming,
makes binary interpretations inadequate for analysis.
On the other hand, understanding technology as a
social phenomenon makes it possible to recognize
that its access does not entail homogeneity, because
aspects regarding gender, age, being part of an ethnic
group and socioeconomic differences influence the
relationship that people have with it. In relation to
gender differences, the specific difficulty that women
present in achieving protagonism in productive
and technological decisions, in societies organized
by family farming systems, is widely documented
(Estébanez et al, 2016). These are the product of the
different roles played by men and women, defined
by culture and context. According to the FAO (2011),
regardless of this difference in roles, the contribution
of women is far from less important, for they are in
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charge of more than 50% of agricultural work, in
addition to other reproductive roles.
With this background and within the framework of a
climate resilience program in indigenous communities
of the departments of La Paz and Beni, Practical
Action, in association with the Plataforma Boliviana
Frente al Cambio Climático (Bolivian Platform
Against Climate Change), Inti Illimani, CIPCA (in
another area of action), and with the support of
Christian Aid, has been coordinating the Solar ovens
(stoves) in the Bolivian Amazon project since 2016.
The areas where the first pilot projects were carried
out were areas exposed to constant floods, in which
carrying dry firewood was a complex job, subject
to risks, in addition to the fact that the area where
firewood was collected was increasingly distant.
This mitigation project was gradually extended, with
the objective of providing (to vulnerable to climate
change, indigenous families), low-cost technology to
replace indigenous fireplaces, in which the extensive
use of firewood causes deforestation, greenhouse gas
emissions and health issues. Given the multiplicity of
functions available, it is intended that solar cookers,
in addition to promoting climate resilience, stimulate
“the gradual access and control of technologies for
income generation”, to have an impact on poverty gaps
and local economic development (Mariaca, 2018: 41).
The modalities of using this technology […] are: stove,
oven, dehydrator and thermal box.
An innovation
in usage was that of a dryer for seeds, wood and vines
for the manufacture
of handicrafts; as well as the
drying of cocoa and bananas for the production of
pastes and
chila (banana flour), respectively
(Bequer and Cuba, 2019).

The total number of families benefited was 317, located
in 26 communities. A study by Alarcón and Zelada
(2019) concluded that 84% of these families use the
solar cooker more than three times a week. They have
reduced the use of firewood by 55% and the use of
gas by 50%. Furthermore, according to the authors’
estimates, the use of solar ovens reduced carbon
dioxide emissions by 923.4 tons per year. For its part, the

results of another evaluation, carried out in December
2019 by the research team of Practical Action/IISECUCB1, also report beneficial results that the project has
had, as well as some pending challenges regarding the
full technological appropriation of the ovens by the
beneficiary population, that are presented below.

2.TECHNOLOGICAL APPROPRIATION
as a measure of a program’s success

According to Theis et al (2018), the concepts of access,
use and appropriation are often used interchangeably
when speaking of technology. This would reflect an
assumption that removing restrictions on access to
technology is sufficient for people to incorporate it
into their daily lives. However, even if the removal
of such restrictions may increase usage rates, the
particular experience of users should not be taken
for granted. Within the households, the way and
frequency with which technology is used and how
its benefits are distributed are issues that must be
negotiated among its components and that depend
on a variety of interrelated factors.
This is why, “Rather than taking technology adoption
as an end in itself, understanding the differentiated
impacts of technology within the home can help guide
technology promotion actions to more strategically
advance towards specific development objectives”
(ibid.: 3). In this sense, at least two transcendental
moments are currently recognized in the process of
technology transfer: adoption (access and use) and
appropriation (also called “domestication”). While
the first is immediate, the second is usually slow and,
in some cases, fails to materialize.
This evaluation was conducted on December 14, 2019, in the
town of Rurrenabaque, Beni, in the framework of the project
“Measuring the impact: Tools to quantitatively and qualitatively
measure the impact of the inclusion of the gender-based
approach in productive development projects”, financed by the
Aspen Network of Development Entrepreneurs (ASPEN) and
implemented through the partnership between Practical Action
and the Bolivian Catholic University “San Pablo”.
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The insistence that there is no well-defined trajectory
produced by technological objects, but that these,
ultimately, can be considered unfinished and, thus in
principle, malleable, for the function of the artifacts is
in the hands of those who use them. (Sørensen, 1994).
Appropriation implies familiarity with technology and
active participation in its resignification. At this stage,
the technology is characterized by its interpretive
flexibility; that is, it is fully integrated into the home,
the productive or community environment in various
ways, according to the user’s preferences, habits and
perceptions regarding its usefulness (Estébanez et al,
2016).
In researching wood-saving stoves implemented
in Chiapas, Mexico, Denise Soares (2006) identifies
four types of restrictions regarding technological
appropriation, they are: climatic, socio-cultural,
economic and technical. The results are presented
here as an example, after which the particularities of
the case analyzed in this document are presented.
- Climatic: The traditional stove has a secondary
function of heating the environment of the entire
house. This implied that implemented technology
does not satisfy the full range of uses of that which it
intends to replace.
- Sociocultural: There are symbolic elements, such
as the importance of looking at the “mother fire” in
the center of the common living area; or elements of
social cohesion such as the importance of everyone
sitting down to eat around the stove, which makes
people adamant to its removal.
- Economic: It is important to take into account
the new needs that wood-saving stoves entail, for
example, replacing clay pots with a circular base, that
are used by hanging them above the traditional stove,
for ones with a flat base that are more suitable for
coming into contact with the cooker griddle. The fact
of having to buy other pots meant, in this population,
that the users did not manage to make the transition.
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- Technical: The change in the handling of firewood,
that is, going from the use of whole branches to
smaller pieces added the need to clean the appliances
in a different way, meaning more work for the users,
and thus, discouraged their use.

3. CHALLENGES IN THE
APPROPRIATION OF SOLAR COOKERS:
The need for a sociological reading of
innovation and technology

In the case of the “Solar ovens in the Bolivian Amazon”
project, some of the challenges identified by Soares did
not represent a problem. The environmental condition
of the area does not entail the need to use fire to heat
the environment. Normally, the kitchen space is a
small room or a pahuichi that is not inside the house
and does not occupy a transcendental position in
symbolic terms and, finally, the pots that are used in
the stove are aluminum, with a flat base, for so it is not
necessary to change them to be used on the cookers,
but rather, the fact that they do not burn represents
an advantage. However, there are some obstacles,
especially of a sociocultural nature, that are worth
analyzing:
Facing traditional gender roles
The conventional system of roles associates masculine
action with productive work and rationality, and
feminine action is associated with the reproductive
field and qualities of emotion and passivity. These
assignments can vary according to the cultural
context, but preserving the same principle: the sexual
division of labor, which implies the constitution of
private areas of social action (or reproductive work) as
feminine and the public spheres (or productive work)
as masculine. This implies the idea that women lack
technical competence and it is possible that some
technology transfer projects with a gender-based
approach fail because women themselves do not
perceive technology as part of their gender identity
(Estébanez et al, 2016) .
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As a result of this notion, women frequently tend
to use manual technologies, while men operate
mechanized technologies (Theis et al, 2018). If the
technologies do not have the “feminine mark”,
understood as an extension of their domestic chores,
it is more difficult for women to appropriate them

and, although they do not express direct opposition,
men provide various rationalizations for why women
do not they use technological artifacts, such as their
technical complexity, the physical requirements to
operate them, among others. According to one of the
interviewees, for example, her husband does not allow
her to perform the fumigation due to the carelessness
that she could be to blame for. “He won’t let me spray.
He says that it is dangerous, that women do not do
it, because women touch it and spray and then they
touch other things, like food. Instead, he does it
wearing gloves and is more careful”. On the other hand,
according to another participant in the workshop, a
machine like the mower, despite being light and easy
to use, is not operated by his wife because she has not
practiced and is afraid of ruining it.
Regarding cookers, automatically interpreted by the
community as “women’s” technology, they are mainly
in female hands. Even when asked if he had a solar
cooker, one of the interviewees answered: “Not me, my
wife does”. That is, despite its proven usefulness, some
do not recognize this technology as a contribution
to the productivity of the family as a whole. This is,
however, nuanced, since the novelty of solar ovens
also generates some tendencies towards a change in
gender roles, as one of the project managers relays:
The cooker, being innovative, has promoted the
participation of men in two ways, one more promising
than the other: The first and approximation of the new
generations who, out of curiosity, have experienced the
most and show there is an opportunity to demolish the
perception of the kitchen as a private space that is under
the responsibility of women. Mothers tend to entrust
their children with preparing food when they are not
around, as it happens that they are more accepting of
it than their parents. I remember John, who came from
school and made eggs in the cooker, because he had
already tried other several ways, something that his
mother still did not know. The second case is men who
take the caregiving role when the woman is not present
or is holding a position in the community, for them too
it has facilitated the process (personal communication,
April 4, 2020).

Given the evidence revealed, it is clear that the project
is successful in responding to practical gender needs,
while reducing the time women spend in the kitchen
and allowing them access to resource-generating
activities. However, its impact on strategic gender
needs is ambiguous: on the one hand, as it is a
technology that is almost entirely in female hands,
it tends to reinforce the traditional role of women
as being responsible for domestic obligations; but,
on the other hand, it offers the opportunity for a
change in roles, at least for the next generation.
Faced with this, it is important to acknowledge that
the necessary leap between gender sensitivity and
gender transformation2, this is not possible without
the integration of various actors, since these are deeprooted cultural structures that are not easily changed
in short periods of time.
User preferences
As Soares points out, highly subjective sociocultural
elements can become a problem during the process
of technological appropriation. Issues such as the
symbolic value of fire or of the hearth to the beneficiary
population, as well as its role as a part of social
bonding at meal times, or the importance of firewood
collection in daily interactions, have not been explored
in sufficient depth and they are a source of analysis
that can considerably improve the approach of this
and similar projects in the future.
One aspect that has clearly been shown to have an
influence on the frequency of the use of ovens is the
taste of food cooked on firewood. Having stated that
the solar cooker is not used more than once or twice a
week at home, one of the beneficiaries explained that
“what is cooked in solar stoves is said to have another
The difference, according to Manfre and Rubin (2012) is that
a gender-sensitive project identifies the different needs, interests
and resources that women and men possess, implement actions
and collect information disaggregated by sex; while a project that
transforms gender relations not only recognizes these differences,
but analyzes them in their profound causes and designs an
intervention plan to tackle and transform them at their foundation.
2
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taste. It is not like cooking, like, on a gas stove, or a
wood stove. Food just has a different taste, a different
flavor. ”
This is, however, an obstacle that could be overcome
over time, as recounted by an interviewee from the
San Miguel del Bala community: “At the beginning
the food had an odd smell and taste and we couldn’t
eat it; then, little by little we liked it”. In this case, the
exploration of power dynamics within homes is still
pending, and this could determine, for example, who
decides what the “acceptable” flavor is and its relative
importance compared to other solar cooker benefits.
Beyond productivity
Most of the benefits recognized by those interviewed
about the ovens had to do with productivity
improvements. They stated that the cooker saves time
(to be used on the land plot); it can be used to dry
seeds and make crafts or to dehydrate bananas and
flour, or to make pastries, among other things. At the
same time, the technology owners mentioned a few
drawbacks when carrying out these productive uses:
lack of demand, transportation difficulties, insufficient
prices to justify the amount of work and even lack of
time, since the land and the domestic obligations take
them all day. The result is that, in many cases, there are
insufficient incentives to frequently use solar cookers.
However, in addition to the productive opportunities
they provide, the benefits of ovens are numerous. An
investigation carried out by Paolisso and Ramírez
(2003) concluded that children are exposed to smoke
from an early age and are more likely to develop
chronic respiratory diseases. As for Soares, she points
out that:
”Regarding the perception of the diseases that cooking
with firewood can cause in traditional stoves (over an
open fire), women report a series of ailments, including
sore throat, cough, flu, eye diseases, headache, dizziness,
fever, abdominal discomfort and rheumatism in the
hands. The origin of these discomforts is related to at
least two variables: on the one hand, women’s contact
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with smoke and, on the other, their exposure to heat and
sudden changes in temperature. The fact that women
associate the use of traditional stoves with illnesses
sets a precedent to expect their interest in learning
about alternatives that directly affect the improvement
of their health by controlling variables of smoke and
heat ”(2006: 161).

Additionally, literature on the subject of gender and
climate change has shown that, “as a consequence of
their greater vulnerability to the degradation of natural
resources, marginalized women are more interested
than men in undertaking actions for the conservation
and restoration of forest ecosystems” and, therefore,
“women would also be more interested than men in
learning about and experimenting with alternative
technologies aimed at reducing their workload in
relation to carrying and handling firewood into the
homes” (ibid .: 152).
It is therefore necessary to place greater emphasis
on the abundant additional benefits of solar ovens
that exceed their productive importance. None of the
interviewees mentioned the reduction of smoke and
its effect on the environment or the positive impact
on their health and the health of their families;
therefore, it would be advisable to include in the
project’s implementation, in addition to technical
training, workshops on access to firewood and its role
in daily life, the health impacts derived from the use
of traditional wood-burning stoves, the medium and
long-term effects of deforestation and greenhouse
gases, etc.
What do we not know?
The response of households to the solar cooker
project is influenced by various factors such as
their circumscribed access to biofuel, their internal
organization (who cooks, who is responsible for
collecting firewood, how long it takes, who makes the
decisions), as well as subjective aspects such as
preferences, customs, tastes, beliefs, etc. Many of
these subjective aspects, despite being essential to
the process of technological appropriation, are not

commonly taken into consideration throughout the
diagnosis, design, implementation and evaluation of
projects. It is, therefore, a primary need to allocate
greater financial and human resources to the deeper
investigation of individuals and communities, in order
to implement efficient and transformative projects.

4. CONCLUSIONS
A broad conceptualization of technology inscribes it in
a matrix of social relations, thus expanding the artifact
conception, towards systemic and interactional
constructs. From this perspective, technological
adoption and appropriation are mediated, like all
social phenomena, by power relations of various
kinds, with gender relations being among the most
studied in recent years.
Among the most striking aspects of the interaction
between gender and technology are the low rates of
technology adoption observed in women and their
disposal in the medium term, which persist despite
the efforts of institutions to integrate the genderbased approach and promote equitable access to
technology options for men and women. Attempts to
explain this empirical regularity suggest focusing on
what happens inside the home after the technology
is adopted. It should be understood that there is no
simple and one single line relationship between access
to and appropriation of technological resources,
understanding “technological appropriation” as
the moment in which the person fully integrates the
new technology into their daily lives, recognize it as
their own and imprint their particular needs and
preferences into a certain way of using it; in short: they
make it their own.
Users’ perceptions of the technologies, regarding their
effectiveness, their ease of use, or their compatibility
with local ways of life and values, are key factors in
technological appropriation. The importance of
gender in the achievement of such perceptions has
also been emphasized, to the extent that women
and men experience their social, economic and
environmental reality in different ways (Murage et al,
2015). In general, we can say that providing technology
to women, even if it is adequate in terms of technical
criteria, does not guarantee that it is suitable for them
or that it automatically empowers them.

©Practical Action

7

We understand that providing innovative options is
only half the battle, considering that results do not
always go as expected and sometimes immediate
practical benefits may be lost if the use of technologies
does not lead to long-term strategic change (World
Bank, 2012). The “Solar ovens in the Bolivian Amazon”
project has shown great potential to imprint positive
changes on the well-being of its beneficiaries: time
saving, options to increase income due to its multiple
productive uses, and other additional benefits such
as the incentive to political action and leadership
training.
At the same time, the evaluation supported a number
of theoretical principles related to technological
appropriation, in particular those that reference
the vital importance of understanding, in depth, the
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perceptions and preferences of beneficiaries, as well
as the internal dynamics of their families. Hereupon,
new challenges emerge, such as raising awareness
among users of the effects of firewood use on climate
change and the harmful effects of smoke on health,
as well as the need to reconsider the effects produced
by the project with reference to gender roles and
the convenience in advocating access to markets to
promote the productive uses of cookers, along with
other possibilities.
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