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Abstract

Wood fuel, charcoal, and firewood comprise over 70 percent of the national energy consumption in Zambia, as
only about 25 percent of the population has access to electricity. Replacing charcoal braziers with cookstoves
using sawdust pellets can support sustainable energy provision in urban Zambia while reducing deforestation
on the countryside. However, acceptability of pellet cookstoves remains low, while the demand for wood fuel is
increasing. The study investigated the acceptability of pellet cookstoves, in view of governmental policies, in
the Matero-George compound, Lusaka. Qualitative approaches were applied, and respondents were house-
holds, Departments of Energy and Forestry, and Lusaka City Council. Factors shaping the stoves’ acceptability
included their convenience, possibility of reusing pellets, their long-term cost advantages, and the perceived
health benefits of pellets. The barriers included limited supply of pellets, combustible pellet cookstoves, stove
size, maintenance costs, cooking traditions, and government policies for dissemination, sensitisation, and com-
munication about pellet stoves. This study demonstrated that implementation of pellet cookstoves at the local
level depends on a multitude of contextual factors, and confirms the need for relevant policy instruments if such
energy consumption is to be accepted.
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Highlights

e Adoption of pellet cookstoves is slow.

e  Acceptability is influenced by several user attributes and policies.

e Diffusion success requires a user-centred combination of interventions.
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1. Introduction

The world’s poor are continuously affected by the
low availability of sustainable, reliable energy
(Johnson and Bryden, 2012; Bailis et al., 2015; FAO
2017). Almost 2.6 billion people lack clean cooking
facilities, and over 0.8 billion people have no access
to electricity, 75 percent of whom live in Sub-Sa-
haran Africa (IEA, 2020a). Consequently, there is a
need for clean energy, as indicated by United Na-
tions Sustainable Development Goal number 7,
which aims at securing sustainable energy for all
(United Nations, 2015; Hanif, 2018).

Most Zambian households rely on wood fuel
(firewood and charcoal) for cooking and heating
(Republic of Zambia, 2019; IEA, 2020b). Charcoal
and firewood make up over 70 percent of national
energy consumption, which creates an increased
pressure on forest resources (Republic of Zambia,
2019; FAO, 2020a; FAO, 2020b). Wood fuel causes
indoor pollution and affects people’s health, espe-
cially women’s and children’s (Hanif, 2018). There-
fore, the Zambian government and private and non-
governmental organisations are promoting policies
and initiatives for accessing sustainable, reliable
clean energy, such as pellet stoves (Kachapulula-
Mudenda et al., 2018).

Globally, improved cooking stoves (ICS) have
been promoted in regions with high biomass use to
reduce the demand for wood fuel and related in-
door air pollution. Private and government actors
have been involved in efforts that include research
and development, testing, and monitoring (Bailis et
al,, 2009; Kshirsagar and Kalamkar 2014). Although
ICS and clean fuels designed to reduce air pollution
are available, their adoption is a challenge, and the
success of ICS campaigns has been mixed (Bailis et
al, 2017). Adoption of ICS remains low, while the
demand for fuelwood is high (Kulindwa et al,
2018). Hence, there is a need to find and understand
the drivers and barriers to adoption of ICS. Re-
search has identified several success factors, includ-
ing costs (Bailis et al.,, 2009; Atteridge 2013), stove
flexibility (Kulindwa et al., 2018), and knowledge
(Kulindwa, 2018; Seguin et al., 2018). However,
more understanding about influences on adoption
is needed, especially on contextual factors such as
use operations and incentive structure (Ruiz-Mer-
cado et al,, 2011, Lewis and Pattanayak 2012). To
understand ICS diffusion in domestic energy usage
(PeSa, 2017), a situated approach that encompasses
contextual aspects that may not surface in an ordi-
nary survey is required (Polanyi, 1958; van Kleef et
al, 2005, Rogers, 2003). Further research should
also investigate user perceptions and government
policies for diffusing stove use (Ruiz-Mercado et al,,
2011; Lewis and Pattanayak 2012).

This study aimed to assess the acceptability of
the pellet cookstoves in Lusaka, Zambia in view of

government policies. The research included four re-

search questions:

1. What combination of factors influences house-
holds’ preference and choice of braziers or pel-
let cookstoves?

2.  What challenges do households face in relation
to their current cooking solutions and the op-
tions available to them?

3. What knowledge do households have about
available energy options, their sustainability
impacts, and their levels of cleanliness?

4. How effective are governmental policies and
strategies in promoting new cooking technolo-
gies, especially pellet cookstoves?

2. Materials and methods

2.1 Conceptual framework

The conceptual framework for this study draws on
theories on diffusion of innovations, sustainable
livelihoods, and sustainability transition. Diffusion
of innovations explains how adoption of innovations
depends on the adopter’s financial capacity, the ac-
cessibility of benefits that lie within the innovation,
and the socioeconomic status of the system in
which diffusion is taking place (Rogers, 2003; Re-
hfuess etal., 2014). According to Rogers (2003), key
parameters for adoption success, such as ICS for
wood pellets, involve relative advantage, compati-
bility with existing practices, complexity, trialabil-
ity, and observability. The sustainable livelihoods
framework involves achieving sustainability and
households’ standards of living (DFID, 1999). In this
study, it focuses on livelihoods’ impacts based on
five parameters: vulnerability context, livelihood
assets, transforming structures and processes, live-
lihood strategies, and livelihood outcomes. Models
of policy and sustainability transitions help explain
how policy mixes influence socio-technical change
(e.g. adoption of pellet cookstoves) and how
changes in the socio-technical system use feedback
loops to shape policy evolution. It is assumed that
policy mixes aiming to foster sustainability transi-
tions such as adoption of pellet cookstoves, should
be designed to create incentives for beneficiaries to
mobilise further policy support (Edmondson et al,,
2019).

2.2 Methods

The case: Pellet stoves in Lusaka

This research was based on the LuMa Sustainable
Energy project, a partnership between Malmé Mu-
nicipality (Sweden) and the Lusaka City Council,
which began in 2007 (ICLD, 2021). It aimed to re-
duce inefficient and unhealthy charcoal use while
also reducing the impact on the forest environment.
Pellets were processed from sawdust waste in the
Copperbelt. Pellet cookstoves can replace the char-
coal braziers that have dominated home usage since

53 Journal of Energy in Southern Africa * Vol 32 No 3 * August 2021



the 1930s, and thereby reduce indoor pollution
(Pesa, 2017). A charcoal brazier can be seen in Fig-
ure 1, and Figure 2 shows charcoal repackaged in
smaller sizes for resale.

Figure 1: Charcoal brazier (stove-mbabula).
Source: Picture taken by researcher

Braziers are used to burn charcoal for cooking
and heating, and are perforated to allow combus-
tion. Charcoal is placed on the plate and lit, and the
elevation helps circulate air to feed oxygen to the
fire. As the charcoal burns, both the fire and char-
coal reduce, creating ashes; more charcoal must be
added to make the fire grow again.

Figure 2: Charcoal repackaged in smaller
packages for resale.
Source: Picture taken by researcher

Figures 3 and 4 show the pellet cookstove and
its handling. The fuel pellets can be seen in Figure 5.

Figure 3: Pellet cookstove.
Source: Picture taken by researcher

Figure 4. Researcher using a pellet cookstove
and sawdust pellets.

The pellet cookstove burns sawdust pellets for
cooking and heating, and a fan circulates air to allow
combustion. Pellets are placed into the combustion
pot and lit. As the pellets burn, the fire reduces and
the pellets turn into ashes. The ashes fall into an ash
pan that can be emptied when full. After the fire in
the stove is extinguished, it can be relit using the
pellets inside that were not previously consumed,
and does not necessarily need to have more fuel
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added. The stove has a dual battery charging sys-
tem, that is, through a solar panel or electricity, and
it can only be used when the battery is charged.

Figure 5: Pellets.
Source: Picture taken by researcher

Research approach

Due to the holistic nature of the study, a qualitative
study approach was used to understand users’ per-
ceptions, practices, preferences and expectation. In-
terviews and focus group discussions with
household representatives were conducted and
complemented with interviews with municipal and
government officers. Documents describing energy,
forests, and the dissemination project were ana-
lysed to identify the project timeline and its effec-
tiveness (Government of Zambia 2008, 2009, 2011,
2014a, 2014b, 2015a, 2015b, 2017). The interview
data covered energy use, stove type, experiences,
advantages, and disadvantages in using different
energy options, as summarised in Table 1.

The community sample comprised fifteen low-
income households of Matero-George Compound of
Lusaka, which had received and used the pellet
cookstoves through the LuMa project; and five ran-
domly selected low-income households that did not
receive the pellet cookstoves (non-beneficiaries).
Respondents were fifteen females and five males
(Table 2). The sample of government and municipal
officials consisted of five respondents from the Lu-
saka City Council, (Implementing Agency of the
LuMa project), three officials in the Zambia Depart-
ment of Energy, and two government officers at the
Department of Forestry. The municipal and govern-
ment officers were selected based on having job de-
scriptions in line with the study, so they were in
positions to provide the in-depth information that

was required in the study (Table 2). Semi-struc-
tured interviews and focus group discussions were
conducted. The interviews lasted between one to
two hours for all the participants, and were rec-
orded using a voice recorder.

Table 1. Summary of questions in interview
guides/questionnaires

Respondents Questions/topics

Household Household energy use

interviews  Experiences of energy use: cur-

and focus rent, charcoal, electricity

groups Knowledge and attitude towards
pellet stoves
Information about stove use
Factors influencing fuel selection
Economics of household energy
Barriers for adopting pellet
stoves

Interviews Policies of deforestation and ICS.

with munic-  Background and effectiveness of

ipal and ICS.

government  pgJicies’ impact on household en-

officers

ergy use

for medium- and high-income
households

Processes in the fuel value chain.
Collaboration between govern-
ment bodies.

Available subsidies for ICS adop-
tion.

Population’s attitudes towards
ICS

The interviews with local community members
were conducted at their homes, in two local lan-
guages (Bemba and Nyanja) that both the first au-
thor and the participants were familiar with. This
created trust and enabled the researcher to ask rel-
evant follow-up questions and apprehend nuances
in the answers. Government officers were inter-
viewed in English at their ministry offices. The in-
terviews and focus group discussions lasted for 1-2
hours. Notes were taken, and some interviews were
recorded and the data transcribed for analysis. The
analysis consisted of making sense of the of the par-
ticipants’ definitions of the situation and noting pat-
terns, themes, categories, and regularities (Cohen et
al, 2011; Miles and Huberman, 1994). The field-
work and study approaches followed the principles
of informed consent, privacy and confidentiality
(Swedish Research Council, 2017).
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Table 2: List of institutions and households interviewed

Interviewees Topic Number of Interview type
respondents
Households Beneficiaries of pellet 15 Individual or focus
cookstoves group
Households Non-beneficiaries of pellet 5 Individual or focus
cookstoves group
Lusaka City Council Implementing agency 5 Individual
Department of Energy Government officers Individual
Department of Forestry Government officers 2 Individual

3. Results

3.1 Factors shaping acceptability of pellet
cookstoves

Convenience

The interviewees indicated that the pellet
cookstove had several convenience advantages: It
was light and cooked food faster, similar to a gas or
electrical stove. They also liked that it could be
charged using electricity or solar energy (in case of
power outages). The pellet stoves are not affected
by wind and do not emit heat when cooking, unlike
a charcoal brazier, due to differences in the way
they are made. Further, households lauded the fan
that helped light the fire, instead of the external hol-
low pipe a charcoal brazier requires. A knob ena-
bles users to adjust and regulate the heat, and the
fuel consumption is lower than that for a charcoal
brazier. Respondents reported that, even after re-
peated uses, hands and pots remained clean - when
using charcoal braziers, hands and pots become
darkened and difficult to clean or wash. Once one
dish was finished cooking, the next dish could fol-
low without any additional load of pellets. One re-
spondent said:

For pellet cookstoves, if the knob setting is put
on the highest, you can cook many or more
dishes using one load of pellets, whereas for
charcoal you need to replenish with a number
of loads to cook a similar dish, and it is an in-
convenience. (Respondent 1, 2019)

This shows how some households thought the pel-
let cookstoves were convenient, especially when it
came to replenishing when cooking. These conven-
ience aspects made the pellet stove comparable
with electric stoves, which are also quick to light.
However, there are frequent power cuts, which
makes electric stoves less reliable.

Reuse

Users noted that pellets could be reused after put-
ting out the fire. This differentiates the stove from
charcoal, which had to be extinguished with water.
The charcoal would become wet and not reusable.

Pellets also produce less ash than charcoal. A re-
spondent said:

Charcoal is difficult to light when you put out
the fire with water. It is also scarce in the rainy
season and is mostly wet and more expensive.
Pellet cookstoves, on the other hand, work with
solar energy to charge (in case of a power cut),
as they have a solar panel and they produce its
own air with a fan made in it. It is not affected
when the wind blows, as the case with charcoal
braziers, and you just switch it on as you
please. It also has a fan and you can regulate it.
(Respondent 2, 2019).

Households mentioned that they could not cook on
electrical stoves because they were not connected
to the national electricity grid. Some households in-
dicated they cared about being able to reuse the pel-
lets even after they had been out, which they felt
was economical.

Pellet stoves are cheap in the long term

Different forms of energy have different economic
implications. According to respondents, electricity
is more expensive than charcoal and pellets. Pellet
stoves were considered cheaper in the long run due
to having a lower fuel requirement than charcoal
braziers. However, pellet stoves are expensive to
purchase. One respondent said:

[ usually use three 50-kilogram bags of charcoal
per month, compared to a pellet cookstove,
where an entire pack of pellets is used for a
month and is only 45 Kwacha (USD 2.00) com-
pared to 300 Kwacha (USD 13.50) for charcoal.
The price of charcoal has increased abnormally,
especially that it is seasonal. Both during the
rainy season and cold season it is ridiculously
expensive because people travel long distances
to produce the charcoal, and bad roads and fuel
for transportation has led to the hike in char-
coal. The pellet cookstove is also very expen-
sive, going for 1400 Kwacha (USD 63). I could
not buy the stove if | had not been given one; it
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is too expensive, even if I could pay in instal-
ments. It is just not affordable. (Respondent 3,
2019).

Health aspects

The sawdust-pellet stove was reckoned as healthier
and less polluting when compared with charcoal, al-
lowing for indoor cooking.

Charcoal usage causes lesions/cuts in the hands
with continuous touching and breaking the
charcoal when placing on a brazier. There are
risks with burns, and it emits smoke. It also
makes hands and pots dirty, unlike pellets.
Smoke from charcoal intoxicates and causes
suffocation, and you cannot sleep with a brazier
in the house, as it causes headaches. It is only
good for outdoor cooking, different from pellet
cookstoves. (Respondent 4, 2019).

Charcoal, together with fuelwood, was reported
to be the least healthy fuel, since it could cause res-
piratory problems, coughing, headaches, and even
death from carbon monoxide exposure. Respond-
ents alluded to the fact that, unlike the charcoal bra-
zier, the pellet cookstove had no perforations
emitting carbon monoxide, as it produced its own
air using the internal fan. Pellet cookstoves (like the
electric stove) were considered to be clean and suit-
able for indoor or enclosure cooking. Here is a re-
mark from one respondent:

Pellet cookstoves don’t produce smoke that
causes coughs. They can be used in indoor
cooking, without intoxication. You can cook in-
doors with the pellet stove, unlike charcoal bra-
ziers that can be problematic in the rainy
season as you cannot cook inside, despite rains.
Cooking on a pellet stove does not give head-
aches and dizziness, like charcoal. It does not
have holes like charcoal brazier, and can be
used indoors. (Respondent 5, 2019)

3.2 Factors hindering uptake of pellet cookstoves
Disadvantages with pellet fuel

One barrier to adoption was that pellets are manu-
factured in one main source in the Copperbelt prov-
ince of Zambia, which makes the supply less
reliable. Pellets are not readily available, unlike
charcoal/firewood (although these latter fuels were
also scarce in the rainy and cold seasons). Further,
respondents reported that pellets were loaded only
once, because replenishment extinguished the fire;
further pellets could not be added until the current
pellets were fully consumed. This meant putting an-
other load of pellets in the combustion pot and re-
starting the process of lighting the fire, and some
respondents thought this was an inconvenience and
a cumbersome process. One respondent said:

One barrier with the pellets, you can only load
once in the stove when cooking, and so when
the burning pellets finish, you cannot add fur-
ther pellets and continue cooking, as is the case
with charcoal, which can be replenished
throughout the cooking process. Pellet
cookstoves and pellets are not easily accessible,
which is a disadvantage, and it cannot be used
to cook certain foodstuffs, for instance roasting
meat. (Respondent 6,2019)

Some households felt that the limited supply of pel-
lets, inaccessibility, and the whole process of light-
ing the fire when the burning load finished was
cumbersome.

Pellet cookstoves were highly combustible
Households also stated that pellet cookstoves were
highly combustible and sometimes burnt the food if
not regularly checked, despite having a regulator.
Two respondents complained that the hard flame
from the pellet stove created holes in the bottom of
the pot. One of them said:

My pot got a hole in the middle where heat
from the stove was concentrated. The pellet
stove should be designed in such a way that
heat is distributed to the entire bottom of the
pot, unlike the concentrated heat on the central
bottom rendering damage / holes to the pot.
Also, to counter this damage to the pots, the
stoves’ manufacturers should introduce differ-
ent pots with different metals suitable for the
heat. (Respondent 7, 2019)

Pellet stove not big enough for some families

Yet another drawback was the size of the stove.
Larger families, institutions, and schools need big
stoves. In these cases, the pots could not fit on the
pellet stoves, and charcoal had to be used to cater
for many people. Also, pellet cookstoves could not
be used to prepare different dishes simultaneously.
A respondent reported that:

If the pot is very big, you cannot cook on the
pellet cookstove. A bigger pellet cookstove, as
opposed to the current ones manufactured,
would make more sense to cook for big families
and public institutions like the school where I
am teaching. Important considerations in man-
ufacturing the pellet stove should be made. (Re-
spondent 8, 2019)

Some households furthermore complained that
pellet stoves lacked features such as an oven.

Repairing a pellet stove not easy

Repairing a pellet stove requires specialised exper-
tise, as opposed to a charcoal brazier that can easily
be fabricated with metal, repaired, and replaced by
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tinsmiths at local markets or workshops. Respond-
ents reported that, although they were told by the
manufacturer that the pellet cookstove had a
lifespan of about ten years, problems such as mal-
functioning or damage often occurred much earlier.
The interviewees deplored the delicacy of the pellet
cookstove, saying it needed caution and care to
avoid spilling any water or oil its battery, which re-
sulted in damaged stoves and repairs. One respond-
ent pointed out that:

You need to clean the pellet cookstove just like
an electrical stove, and you do not need to spill
water on it as it can damage the stove (and bat-
tery). You must follow instructions when using
it, and, if you are poor at instructions, you will
find it difficult to use. If you do not know how
to operate it, you can easily damage the stove
and, hence, you need to understand its usage.
What is even more challenging is first-time op-
eration of the pellet stove, as it is quite difficult,
but becomes easier after you get acclimatised
to its operation. (Respondent 9, 2019)

Pellet cookstoves cannot be used to cook some foods
Households further pointed out that pellet
cookstoves, unlike charcoal braziers, could not be
used to cook certain foods, such as roasting meat,
because this would put out the fire. It was mainly
mentioned that cooking on a charcoal brazier gave
good warmth, great taste, flavour, aroma, and sa-
vour to the food. Also, in cases with both inter-
rupted electricity and no sunlight, it was not
possible to charge the battery, meaning that the pel-
let stove could not be used. However, a few house-
holds applauded the pellet stove for being able to
cook for as long as one month once it was fully
charged, without being recharged, because the bat-
tery drained slowly if used at a lower temperature
(between 0 and 1 on the regulating knob).

Public support

Lack of government policy instruments regarding
dissemination, sensitisation, and communication
strategies about the new cookstoves also affects the
adoption process. A respondent explained that:

Policy instruments don’t have any policy talk-
ing specifically about new cookstoves, but, in
the process of developing energy-efficiency
strategies, look into new cookstoves and energy
efficient lighting. The instruments on new
cookstoves are non-existent. Since they do not
have policy specifically on new cookstoves,
they do not have strategies to disseminate and
sensitise on them. The energy policy looks into
efficient energy use, for instance, efficient use
of wood fuel and efficient charcoal production.
Strategies are being developed at the moment,

and that is where there are gaps in the energy
sector. There have been challenges with identi-
fying the gaps from electricity usage, wood fuel
usage and charcoal usage; hence, the reason for
currently developing strategies to address
those gaps. (Respondent 10, 2019)

It was evident that there was a lack of supportive
government policy instruments, although improv-
ing adoption of pellet cookstoves requires address-
ing barriers relating to dissemination, sensitisation,
and communication.

3.3 Government officials’ view

According to government officials, the use of for-
est resources is regulated and anchored among
stakeholders. Conversely, there are few policy in-
struments specifically targeting cookstoves. Few
policy instruments were introduced for the dissem-
ination of ICS. Government officials that were inter-
viewed indicated that communication and
sensitisation efforts were needed to inform commu-
nities about the existence of cleaner stoves. Most of-
ficials confirmed the households’ claims that
alternatives to charcoal were too expensive for the
locals, as they were not subsidised. It was pointed
out that usually when most ICS were introduced af-
ter a year or so they disappeared, because they did
not meet households’ needs. Officials believed that
the stoves had to be made locally, like charcoal bra-
ziers, to succeed.

When asked whether policies and strategies cur-
rently being implemented were appropriate for
households to switch to alternatives fuels, a re-
spondent (an official) answered:

In most instances, households are given these
alternatives (stoves) for free as a pilot study,
but once the project or pilot is ended, they
switch to their previously-used energy and
pack the alternative stoves given to them. Most
people in middle- and low-income households
live hand-to-mouth such that even a small
amount, such as 50 kwacha (USD 2), is hard to
come by. Everything is given for free whilst the
project is running and fails to continue at the
end of the project. (Informant 1, 2019)

Another respondent pointed out that charcoal,
unlike pellets, was readily available in large bags, or
repackaged in small plastic bags (Figure 2) that
were cheap. Only well-off people would be able to
afford the alternative pellet cookstoves. Hence, it
was important to look into charcoal users’ economic
situation and their ability to pay the up-front cost of
a pellet stove. The respondent pointed out that ‘Sev-
enty percent of energy comes from wood fuel en-
ergy, and it is the consumer’s primary energy.
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Therefore, the charcoal usage could not be banned
and it was there to stay, unfortunately, whether we
liked it or not.” The responded further said that “In
some areas, such as typical rural areas, it is impos-
sible to ban charcoal unless an alternative solution
that people adopt instantly is provided. But it is im-
possible to implement that huge jump because it
has to be cost effective.” (Informant 2, 2019).

One respondent pointed out that she had a pellet
cookstove and sometimes used it to cook. She said
the pellet cookstove is designed with a battery
charging system and required the stove to be
charged before usage. It could not work if it were
not charged, unlike a charcoal brazier which did not
need a charging process. It was highlighted that the
technologies behind these stoves were designed
abroad. For instance, the pellet cookstoves could
not be suitable for local households, as they did not
have local end users in mind when they manufac-
tured those stoves.

Government officials furthermore believed that
diffusion campaigns were not well designed; a bet-
ter way would be to market pellets and pellet stoves
through the existing network of charcoal traders.
Officers argued that households should have a
range of fuels to choose among: briquettes, LPG, bi-
ogas, rice husks, and forest / agriculture waste.

Additionally, another respondent claimed that
the underlying cause of deforestation was poverty,
and that the fight against deforestation was not be-
ing won because of the following factors:

Lack of improved technology for charcoal pro-
duction and utilisation of wood fuel, lack of
training for charcoal producers in better organ-
isation and management of charcoal production
using the kiln method, lack of eagerness to
adopt other production techniques which are
more efficient and convenient to users and
which produce minimal emissions, lack of par-
ticipation of various stakeholders, such as
women'’s clubs and cooperatives, as well as
other government departments. (Informant 3,
2019).

One respondent said that charcoal was being de-
monised and blamed for deforestation, when there
were many other causes. It was pointed out that the
main causes of deforestation were agriculture ex-
pansion and infrastructural development, whilst
charcoal production was named as the fourth cause.

4. Discussion

This study has shown that some households appre-
ciate the pellet cookstove because it is hygienic,
clean, cooks food quickly, is suitable for indoor and
enclosure cooking, is easy to light, is durable, and
does not emit smoke. Drawbacks concern fuel avail-
ability, purchase price, and handling and mainte-

nance. This may point to why some beneficiaries
were still cooking on charcoal braziers (Figure 1),
despite possessing the pellet cookstoves.

The findings show that, with the current price of
1400 Kwacha (USD 63), despite subsidies and fi-
nancing mechanisms, it is almost impossible for
low-income households to afford the stoves, except
for the current beneficiaries of the pilot project.

The appreciation of pellet stoves’ cleanliness
conforms to earlier results by PeSa (2017). The fa-
vourable experiences of pellet stoves were similar
to the findings of Jagger and Das (2018) for Rwanda.
Reported drawbacks encompassing difficulties
with the pellet fuel, impact on pots, price, and
maintenance needs of the stove confirm similar
findings by Atteridge (2013).

The findings are in line with previous adoption
studies (Bailis et al.,, 2009; Atteridge 2013; Kulind-
wa et al,, 2018; Seguin et al., 2018), as well as re-
counting diffusion of innovation theory (Rogers
2003). Irrespective of its advantages, the pellet
cookstove was seen to be more expensive than the
charcoal brazier. Hence, dependency on charcoal is
linked to poverty and/or material deprivation
(Rogers, 2003). This is true despite the developers
marketing the technology to low-income house-
holds by claiming environmental, health and finan-
cial benefits upon adoption (PeSa, 2017). It is
important to note that low-income households’
purchasing power was ‘now’ and not ‘futuristic’.
This was evidenced by these households’ purchas-
ing smaller packages of charcoal in plastic bags
(Figure 2), which translated to paying a higher price
per kilogram in aggregate terms, whilst wealthier
households purchased larger quantities for a lower
price per kilogram (Pesa, 2017; Atteridge et al.
2013). Consequently, these same households are
unlikely to invest in ICS for long-term benefits.

The complexity of charcoal use and the poverty
nexus calls for multifaceted and integrated ap-
proaches on both the production and demand sides,
to diffuse cleaner cooking options. Current policies
are inadequate to address the challenge of reliable
wood fuel production and supply and poverty re-
duction. Therefore, careful thought on promoting
pro-poor and sustainability charcoal policies coor-
dinated amongst various departments, including
forestry, energy, water, and municipalities, is
needed. Structural inequities and the incapacity to
implement charcoal policy/cookstove policy and
sustainable wood-fuel production need to be ad-
dressed.

This study has some limitations because it was
confined to 20 households, targeting a few urban,
high-density low-income households in informal
employment, whose occupations involve vocational
jobs such as carpentry. The study is most relevant
for low-income urban households in Zambia. The
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rural situation may be different. The research did
not target commercial consumers and business in-
stitutions, such as restaurants. The study’s purpose
was to capture different contextual factors for
adoption - it is not a representative study.

5. Conclusion

This research sought to assess the levels of aware-
ness, adoptability, and sustainability of pellet
cookstoves in view of government policies using a
user-centred approach in Matero-George com-
pound, Lusaka. The analysis was guided by sustain-
able livelihoods, sustainable transitions, and
diffusion of innovations theories. The results sug-
gest that the awareness levels about pellet
cookstoves were low due to the lack of sensitisa-
tion, dissemination, and communication strategies,
a lack caused by the absence of coherent policy in-
struments on cookstoves. The findings indicate that
reducing household dependency on charcoal needs
coordinated, multifaceted policies for the dissemi-
nation of new cooking technologies and provision
of affordable and user-friendly alternative energy
sources for peri-urban households. The adoption of
the pellet cookstoves was attributed to its conven-
ience, cleanliness, reusability of pellets, health as-
pects, affordability, availability of crucial fuels (i.e.
pellets), cultural norms, awareness/sensitisation
levels, the low cost of competing charcoal braziers
(mbabula), and usability and efficiency drawbacks
of the cookstove.

The limitations of the pellet stove depended on
its high combustibility, small size, need for delicate
handling, its inability to cook food such as roasting
meat, its initial high cost and the scarcity of pellets.
Therefore, the motivation to switch to alternative
fuels such as the pellet cookstoves could include in-
centives such as subsiding the new technologies to
reduce their price, increasing the availability of pel-
lets, and widespread sensitisation and awareness
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