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In near future, wood-based biomass energy will remain the main cooking energy for households in East Africa, especially for poor
households due to its availability and affordability. Alternative biomass fuels however exist. Economic viability of these alternatives
is important due to its potential to influence their adoption and sustained use. This research evaluates the economic efficiency of
firewood, charcoal, biogas, jatropha oil, and crop residue briquettes value chains in the rural-urban contexts of Kitui, Kenya, and
Moshi, Tanzania, using Life Cycle Costing (LCC) methodology. LCC helps to identify areas along the value chains where costs
occur and where improvements are feasible. Jatropha oil manual value chain has the highest cost. Firewood use with improved
cook stoves is cost efficient. In Moshi’s rural context, royalty fees increases cost of charcoal. Similarly, biogas in Kitui is less likely to
be economically viable. Briquettes however have a competitive advantage over charcoal.The costs are dominated by fuel provision
compared to cost of stoves. Therefore, payment schemes that improve adoption of improved stoves perceived as expensive will
substantially reduce fuel cost. Enhancing availability and accessibility of technologies such as briquette presses will enhance biomass
energy access and provide a source of income for households.

1. Introduction

Access to affordable, reliable, and sustainable energy is an
essential prerequisite to achieving social and economic well-
being as envisaged by Sustainable Development Goal 7 of
the 2030 Agenda on affordable and clean energy and the
Sustainable Energy for All Initiative (SE4All) [1]. The house-
hold energy sector in Africa mainly depends on wood-based
energy since access to modern energy is delayed. Wood-
based energy is easily accessible and affordable to themajority
of poor households who live in the rural and urban areas.
Moreover, wood-based energy can be produced locally [2]
and is an important economic sector that provides income
for the rural and urban households [3–5].

In Least Developed Countries (LDCs) and sub-Saharan
Africa, wood is a primary source of fuel used for cooking
relied upon by 85% of those who live in the rural areas [5].

On the other hand, wood provides energy for cooking for
38% and 30% of the urban population in LDCs and sub-
Saharan Africa, respectively [5]. Biomass energy provides
68% of Kenya’s overall energy requirement while petroleum
accounts for about 22%, electricity 9% and coal at less than
1% [6]. Charcoal, firewood, dung, and other traditional fuels
are the main energy sources in Tanzania, with their use
growing in absolute terms due to the increase in population
and urbanisation [7–9]. In Tanzania, more than 85% of the
population depend on wood-based energy for cooking [8,
10, 11] and generate at least one billion dollars in revenue to
the rural sector, therefore providing income and livelihoods
particularly for the rural people, transporters, and urban
traders [12].

However, the current production patterns and consump-
tion practice of wood-based biomass energy, particularly
charcoal, are considered to be unsustainable, contributing
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to degradation of natural resources, climate change, and
impacting people’s health [13, 14]. There is an urgent need to
identify alternative cooking fuels that are socially acceptable,
ecologically, and economically viable with the potential to
also mitigate indoor air pollution. Besides, more efficient
wood-based energy value chains, alternative biomass energy
options such as biogas, briquettes from farm residues, or
jatropha oil, exist [14]. However, the economic viability of
such alternative value chains has not yet been compared
systematically. Elbehri et al. [15] argue that one way to assess
economic viability of biomass energy is through identifying
production costs. The overall profitability and consequently
long-term economic viability depend on cost-reducing tech-
nological improvements and relative price competitiveness
with alternative uses of feedstock [15]. According to the
International Energy Agency-IEA Bioenergy [16], biomass
energy must be as cheap as or cheaper than energy produced
from competing energy sources. It is therefore important to
evaluate the techno-economics of the entire value chain of
biomass energy by comparing different supply chains [17].
The Life Cycle Costing (LCC) method allows the assessment
of all costs related to a product or service, from its production
to its consumption until its disposal and is a tool that can
be adequately applied to monitor and manage costs over the
product’s life cycle [18]. The LCC of biomass energy allows
understanding of the costs borne by the different actors along
the biomass energy value chain and identifying the most
cost-efficient biomass energy solutions; this is particularly
important in the context of developing countries considering
the continued reliance on biomass energy as a source of
energy for cooking. Moreover, it helps to determine areas
along the life cycle of biomass energy where highest costs
occur and where intervention(s) could be applied to help
improve the economic efficiency of biomass energy value
chains for cooking. Such insights are key for informing all
stakeholders including policy makers, the private sector, and
households.

The study compares different biomass fuels (firewood,
charcoal, biogas, jatropha oil, and crop residue briquettes)
while focusing on their production and consumption tech-
nologies in two rural-urban contexts in Kenya and Tanzania,
with the aim of identifying entry points for possible policy
measures.

2. Methodology

2.1. Study Sites. The research was carried out in Kitui County
(Kenya) and Moshi (Tanzania). An estimated 96.9% of
households in Kitui County use solid biofuels for cooking
[19]. The majority (89%) of households use firewood as their
main source of energy, while 8% rely mainly on charcoal
[20]. Firewood use dominates in rural areas, while charcoal
use dominates in urban areas. On the other hand, adop-
tion of improved firewood cook stoves remains very low
despite efforts by government agencies, nongovernmental
organisations and private sector to enhance their adoption.
In Kitui Central the adoption rate of the maendeleo stove,
Rocket stove, and envirofit stove by the rural households
who largely depend on firewood was 22%, 12%, and 4%,

respectively [21], despite their better performance related to
health impact [22] and carbon footprint of the respective
firewood value chain compared to the traditional three stones
fireplace [23, 24]. Kitui County has a population of about
one million [19], 90% of which live in rural areas. With a
population growth of about 2.1%, it is expected that biomass
energy use will increase, therefore increasing the pressure
on natural resources, thereby aggravating land degradation
[25].

Moshi, located in Kilimanjaro Region in Tanzania, has
a population of about 700,000. Similar to Kitui County in
Kenya, firewood and charcoal are the dominant sources of
energy for cooking for rural and urbanpopulations. InMoshi,
about 80% of the rural population rely on firewood while
41% of the urban population rely on charcoal for cooking
[26]. In Kilimanjaro Region, firewood, charcoal and biogas
have substantial supply potentials whereas crop residue bri-
quettes and jatropha oil have limited potentials [14]. Between
2002 and 2012, population growth in Kilimanjaro Region
was 1.8%. This is lower than the national average of 2.7%
[26], but still high enough to cause increasing pressure on
natural resources, including on wood for energy produc-
tion.

2.2. LCC Analysis

Selection of Value Chains. The study considered value chains
that differedwith regard to the fuels, the technologies used for
producing and consuming the fuels and the contexts. Fuels
included were firewood, charcoal, biogas, briquettes from
farm residues, and jatropha oil.

The selection of production and consumption technolo-
gies (Table 1) was done in two participatory workshops in
Kitui and Moshi, in June 2014. Stakeholders, ranging from
policy makers, researchers, to representatives of nongovern-
mental organisations, community-based organisation, and
the private sectors identified those technologies that were
deemed most promising in enhancing access to sustainable
biomass energy options for cooking in the two research sites.
We differentiated between the rural and urban contexts of
Kitui and Moshi.

Assessment Steps. We followed the assessment steps accord-
ing to Rebitzer and Nakamura [27] for each value chain. This
study applies a functional unit of one meal cooked while
assuming that it requires 5 mega joule (MJ) of net energy at
the pot to cook one meal [28].

(1) Identification of the life cycle stages and defining
assumptions (Table 2).

(2) Assignment of costs to the respective inputs of the life
cycle stages per functional unit.

(3) Identification of additional costs of the life cycle stages
that differ between the studied alternatives.

(4) Assignment of costs to additional processes identified
in step (3).
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Table 1: Considered biomass fuels and their production and consumption technologies in Kitui (KI) and Moshi (MO).

Energy carrier Production technologies Consumption technologies

Wood-based biomass energy

Firewood None

Unimproved stoves: Three stones
fireplace (KI, MO)
Improved stoves:maendeleo, rocket,
envirofit (KI); kuni chache, okoa (MO)

Charcoal
Unimproved kiln: Basic earth mound kiln
(KI,MO)
Improved kiln: Improved basic earth kiln
(KI, MO)

Unimproved charcoal stove (KI, MO)
Improved charcoal stove: Kenya Ceramic
Jiko (KI), Sazawa stove (MO)

Alternative biomass energy

Biogas Plastic biogas digester (KI)
VACVINA biogas digester (MO) Biogas stove (KI, MO)

Jatropha oil
Manual jatropha oil press (KI, MO)
Diesel powered jatropha oil press (KI,
MO)

Jatropha oil stove (KI, MO)

Briquettes Manual briquette press (KI, MO)
Diesel powered briquette press (KI, MO) Briquette stove (KI, MO)

(5) Calculation of the costs per life cycle stage by multi-
plying the cost per inputs from steps (2) and (4) with
the absolute quantities of the process outputs.

(6) Aggregation of the costs of all life cycle stages over the
complete life cycle.The life cycle cost results are given
with reference to functional unit, i.e., in US$/meal
cooked for Kitui and Moshi, respectively.

In the rural context, the following life cycle stages were
analysed: feedstock collection, feedstock processing, and
consumption or use. In the rural areas, collection of fuel is
mainly done by women and children who walk for hours
[29]. Therefore, transportation of cooking fuel from the
point of collection to the home using means such as bicycle,
motorcycles or vehicles is excluded for the rural context. In
this study, we however consider the time used to collect fuel
for cooking in the feedstock collection phase. In the urban
context, we analysed the use stage while considering the
market price of the biomass fuels and the technology cost.The
market price may fluctuate depending on the season and the
supply-demand situation. In this study we use the dry season
market price of the fuels which coincided with the time of our
visit to the study sites.

Source of Data. The data used for the LCC analysis is based
on field interviews with technology users (n=47, Kitui and
n=31, Moshi) on the price of technology and time used
along the various stages of the value chains. In the urban
context, data applied was also based on interviews conducted
with households to obtain the price of cook stoves and
biomass fuels. In addition, data used in modelling the life
cycle costs of the selected biomass energy was obtained from
literature sources (Table 2). However, in developing countries
this is often met with obstacles, one of which is data scarcity
and variability. In order to deal with data gaps, diverging
assessments, we sought expert knowledge from Practical
Action in Kenya and TaTEDO in Tanzania (as indicated in
the footnotes of Table 2).

3. Results and Discussion

3.1. Energy Costs per Meal Cooked in the Rural Context

Feedstock Collection. Generally, feedstock collection largely
contributes to the overall life cycle costs per meal cooked
with firewood, ranging from 87% to 100% in Kitui, of the
different value chain costs. In Moshi these costs range from
66% to 100%. The use of improved technologies and the
corresponding decrease in fuel input can help to reduce the
cost per meal substantially (Figures 1 and 2). For instance,
in Kitui there is a 30%, 55%, and 57% reduction in the life
cycle cost per meal cooked using the improved maendeleo
stove, rocket stove, and envirofit stove, respectively, compared
to the life cycle costs of the unimproved firewood value
chain. Similarly, in Moshi, the life cycle cost per meal cooked
reduces by 49% (kuni chache stove) and 69% (okoa stove) in
the rural context compared to the unimproved firewood value
chain.

Collection of firewood is done by children and women
[29] whose labour is perceived as free leading to the presump-
tion that using firewood for cooking is cheap.

Regarding the cost of wood harvesting for charcoal
production, we notice that the improved efficiency of the
kiln and the charcoal stoves [23, 24] directly translates into
a positive economic impact [30] as considerably less wood is
used for producing the same amount of charcoal [23, 31].

For biogas, the collection costs in Kitui are more than
twice as high as in Moshi. This is due to the different grazing
systems prevailing in these areas. In Kitui, we considered the
collection costs for a free-range system of cattle rearing while
in rural Moshi we assume zero grazing of cattle as is practiced
due to Moshi’s favourable agroclimatic conditions [32]. With
an average of three cows per household, we estimate that one
needs approximately 30 minutes to wash out the cow dung in
a zero-grazing system into the biogas digester.

In general, feedstock collection of the jatropha oil manual
value chain is 24% higher than the cost per meal in the
jatropha oil diesel value chain. The collection of jatropha
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Figure 1: Life cycle costs per meal cooked (US$) incurred over the different energy value chains in rural Kitui, Kenya.
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Figure 2: Life cycle costs per meal cooked (US$) incurred over the different energy value chains in rural Moshi, Tanzania.

seeds is labour intensive, contributing up to 53%of the overall
cost of jatropha oil manual value chain in Kitui and Moshi.
Therefore, application of the diesel oil press, due to its better
oil production efficiency (80%) [33, 34], reduces the labour
input needed for an equivalent amount of jatropha oil. In
general, jatropha oil manual value chain has the highest cost
per meal cooked for feedstock collection stage among the
selected biomass energy value chains inKitui andMoshi, with
that of the improved charcoal value chain being the least.

Despite the fact that collecting biomass fuel to provide
cooking energy for rural families is an unpaid burden, women
in the rural areas of developing countries devote valuable time
and effort at the expense of education and income generation,
to this work [29, 35]. This study however indicates that
when this labour is quantified and monetarised, the positive
impact of utilising improved cook stoves [30] on feedstock

collection is evident in economic terms, in addition to their
contribution in reducing carbon footprint [23, 24] and health
impacts.

Feedstock Processing. In both study sites feedstock processing
costs vary substantially. For instance, since firewood is used as
it is without any further conversion, it therefore has no cost
per meal cooked for this stage while jatropha manual press
and the unimproved charcoal value chains have the largest
feedstock processing costs per meal in Kitui and Moshi,
respectively.

In Kitui, feedstock processing contributes 70% to the
overall cost permeal in the unimproved charcoal value chain.
Labour cost has a large share of contribution in both charcoal
value chains. However, the cost of labour in the unimproved
value chain exceeds that of the improved value chain by
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up to 33%. The inclusion of the royalty fees in Moshi has
a significant influence on the cost of feedstock production
with the unimproved charcoal having a cost of 0.2US$/meal
cooked while that of the improved charcoal value chain is
to 0.1 US$/meal cooked. Of these costs, the royalty fees
contribute 80% and 74% to the overall cost of feedstock
production (charcoal production) for the unimproved and
improved charcoal value chains, respectively. 95% of the
royalty fees go to the central government while 5% of the total
royalty fees go to the local government. In the rural context of
Kitui, feedstock production stage of the unimproved charcoal
value chain has a life cycle cost of 0.04US$/meal cookedwhile
that of the improved charcoal value chain is 0.03 US$/meal
cooked. To conclude, the life cycle cost of charcoal production
in Moshi exceeds that of Kitui by up to 80%.

In the rural context of Kitui, feedstock processing for
biogas production contributes 51% to the overall cost per
meal cooked of the biogas value chain. In the context of free-
range cattle keeping system as considered for Kitui, it takes
a person an average of one hour to prepare the feedstock
and feed it into the digester. Of the overall cost per meal, the
largest cost is allocated to the labour at 92% while only 8% is
allocated to the cost of the plastic biogas digester. In the rural
context of Moshi, feedstock processing for biogas production
contributes 8% of the total life cycle costs along this value
chain, which is wholly allocated to cost of the VACVINA
digester.This is because in a zero-grazing system, it is possible
that the cattle shed is directly connected to the VACVINA
biodigester and therefore during cleaning the feedstock is
already channelled into the biodigester, thus allocating all the
labour to the feedstock collection phase. Although the cost
of installing a single biogas digester is high, posing a major
challenge to adoption of biogas technology [36], the unit of
digester per meal reduces when its lifespan, estimated at 15
years for the VACVINA biodigester, is considered.

In the rural context of Kitui and Moshi, feedstock pro-
cessing in the jatropha oil manual value chain is 47% and 44%
higher than that of the jatropha oil diesel press value chain in
Kitui andMoshi, respectively. In both cases, labour cost plays
a significant role.

Similarly, the allocation of labour in the crop residue
briquette manual value chain is quite significant: 72% and
67% in Kitui and Moshi, respectively. However, in the diesel
value chain, the contribution of labour is considerably low
compared to the manual value chain. It contributes only 4%
to the overall life cycle cost of briquette processing, while
that of the press is considerably high, contributing 72% and
73% in Kitui and Moshi, respectively. In general, feedstock
processing stage in the diesel press value chain is larger than
that of the manual press value chain by 49% and 56% in Kitui
and Moshi, respectively. Ngusale et al. [37] estimated that
the manual briquette press produces 12kg/hour compared to
100kg/hour by the diesel powered briquette press. As such the
diesel briquette press significantly reduces the labour cost per
meal cooked. However, this high labour cost of the manual
briquette press is offset by the higher cost of the diesel press
machine; 294 US$ and 1,469 US$, respectively, in addition to
the fuel costwhich contribute 23%of the feedstock processing
stage.The net effect is a higher cost of feedstock processing by

the crop residue diesel press value chain as compared to the
manual press value chain.

Use. As generally observed, the use stage in the biomass
energy value chains studied in the rural context has the least
contribution to the cost per meal cooked. This contribution
however may vary among different value chains. In this stage,
the cost permeal cooked of the selected value chains includes
the cost of the stove but excludes that of fuel. Inclusion of the
cost of fuel would amount to double counting of upstream
costs (i.e., cost of feedstock collection, feedstock processing,
and transport of the biomass energy).

In the rural context of both study sites, use of the
three stones fireplace presents the lowest cost per meal
cooked contributing <1% to the overall cost per meal of the
unimproved firewood value chain. This is also confirmed by
Afrane and Ntiamoah [38]. In some instances, households
use clay bricks since natural stones are not available. This
study indicates that even when the clay bricks are used,
the cost per meal cooked remains quite insignificant. By
contrast, the cost per meal cooked with improved firewood
stoves is higher by 83% (maendeleo stove), 90% (kuni chache
stove), 95% (rocket stove), and 97% (envirofit stove and okoa
stove) largely attributed to the higher purchasing price of the
improved stoves. Comparatively, the envirofit and the okoa
stoves have higher purchasing/installation costs than the rest
of the firewood stoves studied. For instance, at the time of
study, the average price of the envirofit was 39 US$ while the
installation of the okoa stove inMoshi required up to 138US$.

3.2. Energy Costs per Meal Cooked in the Urban Context.
In the urban context analysis, we included the cost of the
studied biomass fuels and the costs of the selected stoves.
The fuel cost adapts the market price of the fuel since
biomass fuels in the urban context are bought from the local
markets. This cost of the fuels assumes that the upstream
costs (feedstock collection, processing, and transportation)
are already included in their market price and therefore the
need to avoid double counting of costs. Therefore the urban
context analysis is based on the type of fuel and stove. For
instance, the market price of jatropha oil and briquettes is
used not considering the production technology.

Generally, the use cost per meal cooked in Kitui and
Moshi is considerably lower compared to that of the biomass
fuels (Figures 3 and 4). In the urban context of Kitui and
Moshi (Figures 3 and 4), cooking with the three stones fire
place is the most expensive among the firewood value chains.

Althoughfirewood is generally considered as the cheapest
cooking fuel [38], this study indicates that the cost per meal
cooked reduces with improvement in thermal efficiency of
the firewood cook stove. This finding is supported by the
study byAdkins et al. [39] stating that fuel savings are realised
by use of improved stoves. In Moshi market, 1kg of charcoal
retails at 500Tsh (0.23US$) while a bundle of firewood is sold
at 4,000Tsh (1.85 US$). The average weight of a headload of
firewood varies between 15kg and 26kg [29, 40, 41]. However
we apply an average weight of 17kg based on weight taken
at the site. The fuel required per meal, determined by the
stove efficiency and fuel energy content, is 2.2kg of wood
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Figure 3: Life cycle costs per meal cooked (US$) for the different energy value chains in urban Kitui.
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Figure 4: Life cycle costs per meal cooked (US$) for the different energy value chains in urban Moshi.

per meal cooked for unimproved firewood value chain while
that of unimproved charcoal value chain is 0.8kg of charcoal
per meal cooked. Use of the unimproved stoves results to
consumption of more headloads of firewood and bags of
charcoal therefore increasing household expenditure on fuel.
However, use of improved cook stoves such as the okoa stove
has the potential to substantially reduce (Figure 4) household
expenditure on cooking fuel.

Of great interest is the gradual decline of the cost per
meal cooked with improved stoves (firewood and charcoal)
when spread across the lifespan, compared to the cost of
fuel (Figures 3 and 4) as opposed to their lump sum initial
purchasing price. This is an indication that adequate cost
mechanisms or incentives have the opportunity to influence
adoption of improved biomass energy technologies that are
otherwise expensive, making them inaccessible [29, 35].
Important to note is that the economic costs of high reliance
on biomass for cooking are substantial [56]. Additionally,
continued reliance on unimproved stoves by the rural and
urban poor households would potentially lead to overex-
ploitation of biomass resources due to their limited fuel

saving capacity consequently increasing forest degradation
[57–59]. Furthermore, traditional biomass use has negative
impacts on health with approximately 600,000 lives lost each
year in sub-Saharan Africa due to exposure to biomass smoke
[56].

3.3. Overall Comparison

Life Cycle Stages

(i) The use costs are minimal (cost of stoves) compared
to the fuel costs (collection, processing, or fuel costs
in urban areas) in all sites and contexts.

(ii) Labour investments play a crucial role in cooking
energy, however, as long as this work is adequately
considered and paid.

Comparison of Fuels

(i) The most cost-efficient biomass energy source is fire-
wood, if used with improved cook stoves with higher
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stove efficiencies. In addition, use of improved stoves
potentially leads to a reduction in carbon footprints,
fuel consumption, and indoor air pollutants, thus
providing an environmental and health benefit [23,
60, 61].

(ii) Charcoal shows a very mixed picture. The context-
specific differences are crucial. The results indicate
that the royalty fee in Moshi is not visible in the
market price.This can be due to the fact that the char-
coal available in the market in Moshi is not produced
locally due to the law prohibiting charcoal production
within Kilimanjaro Region since 2012. Charcoal avail-
able in markets in Moshi is often transported from
other regions such as Korogwe and Kilindini in Tanga
region, Simanjiro and Kiteto in Manyara region etc.
(Oral interview with the Kilimanjaro Regional Natural
Resources Office and Tanzania Forest service).

(iii) From an economic point of view the results indicate
that briquettes are in a price range that makes them
competitive with charcoal. Studies have however
shown very low rates of adoption of briquettes [21, 62]
despite the fact that they can be used by households as
a supplement to other biomass fuels like wood adding
to the energymix [63]. In addition briquettes have the
potential to lower greenhouse gas emission (carbon
footprints), help alleviate environmental degradation
compared to unsustainable charcoal, and increase
access to renewable energy [64]. Enabling policy
and institutional frameworks and favourable market
structures are important in enhancing accessibility
and availability of briquette technologies and bri-
quettes [62].

(iv) The cost of biogas is however dependent on the
technology and the type of livestock herding. Among
the alternative biomass fuels, biogas is not as com-
petitive as briquettes in Kitui’s rural context due to
the constraints of dung collection, which in the long
run is not feasible in addition to other factors. As
reported by Lwiza et al. [65], the labour that sustains
the adoption of biogas is often dependent on family
members, and more so children. Absence of this
labour thus makes its adoption difficult. However in
Moshi’s rural context, adoption of the zero-grazing
system of cattle rearing could provide a desirable
source of fuel adding to the lists of options for the
population.

(v) Jatropha has the highest costs in both sites and
context, even if it is processed more efficiently using a
diesel press.

Comparison between Sites and Contexts

(i) Overall, we find a similar pattern between Kitui and
Moshi. However, the cost of charcoal in Moshi is
complicated by the inclusion of royalty fees, making
the cost of charcoal higher than in Kitui. Biogas in
Kitui is not attractive due to the cattle herding system
which requires a lot of labour. The cost of the biogas

technology also plays a role in influencing the total
cost of the biogas value chain in the rural context of
both study sites. For instance, the high unit cost of the
VACVINA biogas digester significantly contributes to
the feedstock processing in Moshi while that of the
plastic biogas digester is insignificant.

(ii) The market prices in the urban areas do not reflect
the picture of the rural area, i.e., rural costs plus
transportation cost. The explanation is more complex
as market mechanisms play a role; scarcity of supply,
origin of charcoal (in Moshi for instance charcoal is
mainly from outside the region), and taxes (both legal
and illegal) [66] which are passed on to the consumer.

4. Conclusion

Assessments of all costs of biomass based energy solutions,
including labour costs, along the whole value chain can
provide crucial information to decision-makers and practi-
tioners about the economic viability of different options and
also about entry points for reducing energy costs. Moreover,
comparing the LCC of biomass energy solutions in two
different contexts reveals the importance of context-specific
factors that can make a substantial difference in the cost
of cooking energy. Looking at the different life cycle stages,
the study shows that the costs contribution of improved
stoves to the total costs per meal are not important, since
they seldom exceed 5%. This indicates that with appropriate
payment schemes, the higher costs of improved stoves should
not be a limiting factor when it comes to their adoption.
The costs per meal are dominated by the fuel provision
(feedstock collection and processing). Bearing this in mind,
any increase in stove efficiency will have a large effect on
fuel costs and therefore reduce costs per meal (and also
environmental impact) significantly. It is therefore necessary
that relevant payment schemes to support the adoption of
improved stoves are introduced or enhanced; for instance,
introduction of a “flat rate”, where poor households receive
a modern stove (free of charge) and only have to pay a
monthly allowance for the required fuel input (which is
far less than the fuel costs associated with a low-efficiency
stove). The in-depth knowledge about the economic costs of
biomass energy solutions is certainly pertinent. However, the
energy costs are only one, even though important, factor in
determining households’ decisions about sustainable cooking
energy solutions in Eastern Africa.
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