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Abstract

The demand of woodfuel shows an increasing trend mainly in urban areas of Ethiopia due
population growth, urbanization, poverty and unemployment. This causes diminishing of
natural forest resources especially acacia tree species in drylands of the country. Therefore,
the main aim of the study is to characterize the production and marketing system of woodfuel
for sustainable demand and supply side management. Data were considered from primary and
secondary sources. The primary data were collected mainly through household survey and
through snowball sampling technique. A total of 245 households were interviewed who
engaged in woodfuel production and trading in the drylands of Ethiopia. Findings indicate that
charcoal producers (51.8%) and firewood collectors (28.9%) dominate the sector, with most
households producing woodfuel year-round or during periods of cash need. Seasonal
production is primarily driven by the need to supplement income, cope with shocks such as
crop failure and livestock disease, and address household food shortages. The majority of
woodfuel products are sold in nearby towns and villages, with fewer reaching regional and
capital city markets. The study highlights the dual role of woodfuel production as a primary
livelihood and an adaptive income source, underscoring the importance of sustainable
production methods, improved market access, and policy interventions to enhance both
economic and environmental outcomes.
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Abstrak

Permintaan bahan bakar kayu menunjukkan tren peningkatan terutama di daerah perkotaan
Ethiopia karena pertumbuhan penduduk, urbanisasi, kemiskinan, dan pengangguran. Hal ini
menyebabkan berkurangnya sumber daya hutan alam terutama spesies pohon akasia di lahan
kering negara ini. Oleh karena itu, tujuan utama dari penelitian ini adalah untuk
mengkarakterisasi sistem produksi dan pemasaran bahan bakar kayu untuk manajemen sisi
permintaan dan penawaran yang berkelanjutan. Data dipertimbangkan dari sumber primer dan
sekunder. Data primer dikumpulkan terutama melalui survei rumah tangga dan melalui teknik
pengambilan sampel bola salju. Sebanyak 245 rumah tangga diwawancarai yang terlibat dalam
produksi dan perdagangan bahan bakar kayu di lahan kering Ethiopia. Temuan menunjukkan
bahwa produsen arang (51,8%) dan pengumpul kayu bakar (28,9%) mendominasi sektor ini,
dengan sebagian besar rumah tangga memproduksi bahan bakar kayu sepanjang tahun atau
selama periode kebutuhan tunai. Produksi musiman terutama didorong oleh kebutuhan untuk
menambah pendapatan, mengatasi guncangan seperti gagal panen dan penyakit ternak, dan
mengatasi kekurangan pangan rumah tangga. Sebagian besar produk bahan bakar kayu dijual
di kota-kota dan desa terdekat, dengan lebih sedikit yang mencapai pasar regional dan ibu kota.
Studi ini menyoroti peran ganda produksi bahan bakar kayu sebagai mata pencaharian utama
dan sumber pendapatan adaptif, menggarisbawahi pentingnya metode produksi berkelanjutan,
peningkatan akses pasar, dan intervensi kebijakan untuk meningkatkan hasil ekonomi dan
lingkungan.

Keywords : arang; lahan kering; kayu bakar; pasar, bahan bakar kayu

1. INTRODUCTION

Woodfuel (firewood and charcoal) is the primary source of energy in developing
countries (Derebe et al., 2025; Steel et al., 2025). In urban areas of Africa, charcoal is the
dominant source of household energy and its consumption is increasing with expanding
urbanization compared to firewood (Cerutti et al., 2015; FAO, 2017; Mensah et al., 2024).
The markets of woodfuel generally ensures the subsistence use of poor households (Gardner
et al., 2015). Beyond energy source, woodfuel supports millions of households in urban and
rural areas by a means of income generation (FAO, 2017; Girma et al., 2022). The current
evidences showed that the rate of woodfuel production and consumption is increasing due to
drivers of rapid population growth and urbanization (UNEP,2019; Gama et al., 2025).

In Sub Saharan Africa (SSA), domestic woodfuel market especially charcoal markets
linked with high population, peri-urban and urban centers (Kumeh et al., 2022). These areas
are characterized by increasing population and relatively wealthy people who can afford
charcoal (Mwampamba, Ghilardi, et al., 2013). Among Sub-Saharan Africa countries,
woodfuel is the dominant energy source that produced and consumed in Ethiopia (UNEP,
2019; Andaregie et al., 2020). Like other SSA countries, charcoal is the dominant source of
form of woodfuel mostly used in urban centers, while firewood is used mainly in rural areas
(Mendum and Njenga,2018). District, county and regional capitals and towns have been
reported as the main hubs for charcoal in Ethiopia (Kindu et al., 2015). In these areas,
charcoal is sold in bags and mostly by wholesalers. Nketiah and Asante (2018) have found
that such bags weigh between 24 — 91 kg and are classified as mini (24-55 kg), maxi (24—
82 kg) and jumbo (69-91 kg) bags. Retailers repackage charcoal from the bigger bags into
polybagsfor sale to consumers. It is estimated about 240—600 kg of charcoal is consumed
annually by a typical SSA urban household (Kebede et al., 2010). Domestic charcoal
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consumption is predicted to grow rapidly in the coming years especially in light of new
evidence that one per cent increase in urbanization results in 14% increase in charcoal
consumption in SSA (World Future Council, 2015). This causes reduced access to fuelwood
species.

Woodfuel production and marketing are vital economic activities in both rural and
urban Ethiopia, supporting the livelihoods of many households (Sola et al., 2019). These
activities involve subsistence farmers, pastoralists, and a range of traders. Charcoal, in
particular, is highly valued because it burns efficiently and is easy to transport and store. In
Ethiopia, fuelwood and charcoal trade primarily occurs in urban areas, along highways, and
near transportation routes, supporting not only domestic cooking and heating but also small-
and medium-scale businesses such as bakeries and hotels. Dryland woodlands are the
primary sources of woodfuel, and production occurs at various scales. Often, these activities
serve as coping strategies for rural households (Girma et al., 2022; Stavi & Argaman, 2024),
reflecting a common misconception about both the people engaged in woodfuel production
and the activity itself.

Charcoal and fuelwood production have been steadily increasing over the years
(UNDATA,2018). As the charcoal production and marketing in Ethiopia is illegal in the
majority of cases, who are involved in the business and why and when do practice these tasks
is not well documented, especially in the woodland areas of the country (UNEP,2019).
Further, the production of firewood and charcoal in most of the dry land woodlands are also
undertaken by refugees and these products are also informally supplied to neighboring
countries, our case in point might be Somali land. Currently, little or no official technical
support is given to charcoal production and marketing, which is a legacy of the negative
official view on charcoal production as being responsible for deforestation (Geissler et al.,
2013). There is no linkage of woodland and forest management to the production and
marketing of charcoal and firewood (Girma et al., 2022).

Information on woodfuel production and marketing is often unavailable at the
expected scope and standard, which hampers efforts to address unregulated, spontaneous,
and inappropriate woodfuel practices. Without systematic supply-side management, such
activities can place heavy pressure on woodlands while undermining producers’ economic
prospects. Currently, little or no official technical support is provided, reflecting the
perception that charcoal production drives deforestation. Woodland and forest management
are rarely linked to charcoal production for example, through long-term rotational harvesting
(20-30 years) under community supervision and licensing (Geissler et al., 2013).

Regional policies and practices vary. In the Amhara region, charcoal production and
sales are permitted only when Eucalyptus or other exotic species are used, partly due to the
opening of timber and charcoal markets in Sudan via the new Metema road. In the Afar
region, some irrigation farms invite producers to remove the invasive Prosopis tree for
charcoal, originally introduced to reduce soil erosion, provide biomass for feed, and serve as
living fences. This study aims to fill the information gap by generating evidence-based policy
options to support sustainable woodfuel production and woodland management.
Specifically, it seeks to answer: (1) Who is involved in woodfuel production and marketing?
(2) Why do producers engage in woodfuel production? and (3) How, where, and when do
they produce and market these products?
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2. RESEARCH METHODOLOGY
Study area
The study covered nine areas with a total of 249 participants. The largest share came
from Abela Abaya (38.2%), followed by Ararso (12%) and Kebribeyah (12%). Smaller
proportions were from Jigjiga (8%), Biyo Awele, Dire Dawa City, Jeldesa, and Wahil (each
6%), with JAWI contributing the smallest share at 5.6%.

Table 1. Summary of study areas

Sample study areas Number Percent
Abela Abaya 95 38.2
Ararso 30 12
Biyo Awele 15 6
Dire Dawa City 15 6
JAWI 14 5.6
Jeldesa 15 6
Jigjiga 20 8
Kebribeyah 30 12
Wahil 15 6
Total 249 100

Sampling design

The target population were firewood and charcoal producers and traders found in the
dry land woodland areas and other actors involved in the firewood and charcoal market
channels. To obtain clear picture of firewood and charcoal production and marketing, we
followed formal and informal approaches. Reconnaissance survey, Participatory rural appraisal
(PRA), Rapid Market Appraisal (RMA), Key informant interviews and direct observations
were conducted extensively. Formal survey was used to collect primary data from pastoral,
agro-pastoral and farm households and traders involved in the firewood and charcoal marketing
using structured questionnaire. Structure-Conduct-performance approach was intensively
employed to investigate the marketing system. The qualitative data was transcribed, stored and
analyzed appropriately.

To conduct the formal survey, we have selected sample households from the target
population. Regarding to the traders’ survey, sample traders were identified based on the
information obtained during reconnaissance survey.

Data collection method

For the household and traders survey semi-structured questionnaire was used. The
questionnaire contains questions related to production methods, preferences of the producers,
time of production, occupation of the producers, purpose of production, time and place of sale,
selling price, storage, transportation, packaging, institutions involved to regulate the firewood
and charcoal production and marketing, attitudes of producers and traders towards the business
and forest/environment, etc.

In the focus group discussion (FGD) the RMA was conducted to design realistic survey
instrument and capture information that is difficult to obtain using household or individual
survey. A total of four FGDs per site representing firewood producers and traders as well as
charcoal producers and traders were organized separately. Each FGDs had 8 to 12 members.
To guide the discussion checklists were prepared and used.
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In addition, Key Informant Interview (KII) was conducted to extract knowledge and
experiences from experts and officials. Selected questions to experts and officials were
prepared for this purpose. Elders, experts, NGOs, CBOs, extension agents, customs, etc were
interviewed regarding the preference of producers and traders, production and marketing
calendar, purpose and scale of production, marketplaces, the regulatory practices in place, etc.
Data analysis method and statistical tools

As the data set encompasses both qualitative and quantitative data, the analysis also
followed the same pattern(both) qualitative and quantitative approach. For the qualitative data
narratives, summarization, etc was used. For the household and individuals survey descriptive
and inferential statistical analysis were conducted. For the marketing data structures and
conducts of firewood and charcoal marketing was analyzed where market concentration,
barriers to entry, product differentiation, and pricing strategies of the products trade were
analyzed in detail. Further, the performance of the markets was thoroughly evaluated via
marketing channel and marketing costs and margin analysis.

3. RESULTS AND DISCUSSION
Demographic characteristics of sample respondents

Table 2 presents socio-economic characteristics of the sampled respondents. Of total
respondents’ majority (61.8%) of woodfuel producers and traders were male, while 38.2% of
them were female. The marital status showed that the most majority (94.4%) of participant
respondents were married. Similarly, education level showed that more than half (60.4%) of
sample respondents attained primary education (1-8 grade), while only 19.2% of them attained
secondary (9-12 grade) and 18.5% of respondents reported to having no attended any form of
education. The average age of respondents also reported about 38 years with average family
size of approximately 5 persons per household. Sample respondents also reported that they
have lived in the area about 25 years in average. The trading characteristics of sample
respondents reported that they engaged in woodfuel tared about 6 years on average.

Table 2. Demographic characteristics of woodfuel producers and traders

Variables Category Frequency Percent
Sex Male 154 61.8
Female 95 38.2
Marital status unmarried 5 2.0
Married 235 94.4
separated 3 1.2
windowed 6 2.4
Education level Illiterate 46 18.5
Primary (1-8 grade) 151 60.4
Secondary (9-12 grade) 48 19.2
Diploma and above 4 1.9
Age (years) Mean (38.23)  SD (10.30)
Year of resident in the Mean (25.21)  SD (14.49)
area(years)
Family size (number) Mean (4.95) SD (2.29)
Length of years engaged in Mean (6.27) SD (5.63).

woodfuel trade (year)
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Role of actors in woodfuel production and seasonal dependency
The study revealed that the woodfuel market is dominated by charcoal producers, who
make up 51.8% of all participants (Table 3). This large share shows that charcoal production
remains the main source of livelihood and income within the sector. The second-largest group
is firewood collectors, representing 28.9%, highlighting the continued dependence on firewood
for household energy. Together, these two groups account for more than 80% of all actors,
indicating that the market is heavily concentrated at the production level.

In comparison, retailers (10%) and wholesalers (8.4%) play smaller roles, reflecting
their limited involvement in large-scale trade or distribution. Only 0.8% of respondents
identified as distributors, showing that formal distribution networks are minimal. Overall, the
findings demonstrate that the woodfuel market is primarily sustained by producers and
collectors, with relatively few participants engaged in the commercial or logistical aspects of
the trade.

The KlIIs and FGDs participants reveal that charcoal production and marketing involve
a diverse range of actors, including subsistence farmers, pastoralists, and various traders. These
activities often serve as coping strategies for rural households facing economic challenges.
However, the market faces significant environmental and sustainability challenges. The
country relies heavily on charcoal as a primary cooking fuel, leading to over-exploitation of
forests and environmental degradation. Deforestation is a major concern, as charcoal
production contributes to soil erosion and loss of biodiversity. Additionally, the informal sector
dominates the charcoal market, often resulting in low-quality products and inefficient
production methods. This lack of regulation and quality control hampers efforts to promote
sustainable and environmentally friendly practices in the market

This pattern reflects findings from across Sub-Saharan Africa, where charcoal
production and firewood collection are key livelihood activities for rural households (Kumeh
et al., 2022; Schure & Levang, 2014; Ndegwa et al., 2016). Studies by Sola et al. (2017) and
Cerutti et al. (2015) highlight that the sector is largely informal, with limited organization and
regulation, leading to uneven income distribution and environmental pressures. Similarly,
Andaregie et al. (2020) and Girma et al. (2022) note that woodfuel producers in Ethiopia rely
on inefficient traditional methods, resulting in low productivity and high resource depletion.

Table 3. Major role in the woodfuel market

Types of actors Frequency Percent

Charcoal producer 129 51.8
Firewood collector 72 28.9
Retailer 25 10.0
Whole seller 21 8.4
Distributer 2 .8

Woodfuel production is an important source of cash income for both producers and
traders (Table 4). From woodfuel products, charcoal production is an important source of cash
income that contributes about 12,492.35 Ethiopian Birr (%) to the total woodfuel income. On
the other hand, Firewood contributes about 8,655.96 Ethiopian Birr (%). The finding showed
that charcoal production constitutes the highest of total cash income comparable to income
from firewood.
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Table 4. Income generated from woodfuel

Types of income Mean SD
Firewood business 8655.96 5179.19
Charcoal business 12492.35 9230.16

Figure 1 presents the time of households’ engagement in wood fuel production in the
dryland areas. Majorities (54.7%) of households produced firewood and 54.1% of them
engaged in charcoal production when they need money for different purposes. Likewise, 21.6%
and 17% of sample respondents engaged in firewood and charcoal production, respectively
during the dry season. Further, the result revealed that 19.5% of charcoal producers and 14.9%
of firewood producers engaged at any season, while only 9.4% of charcoal producers and 8.8%
of firewood producers participated during wet season. Our finding shows that high wood fuel
production occurs during the time of cash need.

This pattern suggests that woodfuel production serves as a key income-smoothing
strategy for rural households, consistent with the findings of Schure and Levang (2014) and
Ndegwa et al. (2016), who observed that many rural producers turn to charcoal and firewood
production as a coping mechanism during periods of financial stress or agricultural downturns.
This seasonal engagement pattern aligns with the observations of Kumeh et al. (2022) and
Girma et al. (2022), who noted that woodfuel production in Sub-Saharan Africa often increases
during off-farm periods, providing crucial income diversification.

Figure 1. Time of engagement in firewood and charcoal trading
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Figure 2 presents the involvement of sample respondents in wood fuel production
across the year. The proportion of the sample respondents producing wood fuel in a given
month varied from month to month in peak months. The three peak months of wood fuel
production were August (51%), January (63.8%), and February (66.9%) which present the first,
second and third peak months, respectively. This indicated that higher levels of selling and
buying coincide with the rainy season during food shortage and agricultural-off season. Insights
from Key Informant Interviews KlIs and FGDs support this finding, highlighting that rural
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households often engage in woodfuel production to supplement income during periods of low
agricultural activity. Our finding coincides with previous finds that showed woodfuel

production and trading fluctuate seasonally and are considered as a coping strategy (Schure et
al., 2014).

Our result agrees with the finding of Jones et al.(2016) who revealed that wood fuel
makers cover a spectrum regarding varying patterns of livelihoods, assets, and opportunities.
Income from wood fuel production is mainly a supplementary, seasonal and occasional,
especially agricultural off-season. Brobbey (2019) also came up with similar finds wherein
households were using wood fuel especially charcoal to fill seasonal income gaps when
households have no access for alternative income sources during off-agricultural season.

Figure 2. Seasonal dependency on woodfuel production and trading
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The number of months also presented in Table 5 regarding actors’ engagement in
woodfuel production and marketing. Table 3 shows the duration of household engagement in
woodfuel production. The majority of producers (47%) of firewood collectors and 40.6% of
charcoal producers—are involved year-round, suggesting that woodfuel serves as a consistent
income source rather than a purely seasonal activity. A considerable share also participates for
two to five months each year, accounting for 29% of firewood and 48.2% of charcoal
producers, indicating that some households treat it as a part-time or supplementary activity.
Only a small fraction of respondents produces woodfuel for less than two months annually,
implying limited engagement for short-term gains. Responses from KlIs and FGDs confirm
that households strategically combine woodfuel production with other livelihood activities to
buffer against income gaps during agricultural off-seasons.

These findings are consistent with Ndegwa et al. (2016) and Schure and Levang (2014),
who found that many rural households in Sub-Saharan Africa combine charcoal or firewood
production with other livelihoods, using it to fill income gaps during agricultural off-seasons.
The dominance of year-round producers supports Kumeh et al. (2022) and Girma et al. (2022),
who note that increasing market demand and rising energy prices have transformed woodfuel
from a casual income activity into a more stable livelihood option.
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Table 5. Number of months woodfuel producers engaged

Firewood Charcoal
Number of months Frequency Percent Frequency Percent
Year round 117 47.0 101 40.6
One 14 5.6 5 2.0
Two 24 9.6 36 14.5
Three 25 10.0 38 15.3
Four 16 6.4 20 8.0
Five 17 6.8 26 10.4
Six 15 6.0 10 4.0
Seven 4 1.6 5 2.0
Eight 4 1.6 3 1.2
Nine 1 04 1 0.4
Ten 2 0.8 1 0.4
Twelve 10 4.0 3 1.2

Contribution of charcoal business

Households have been motivated to engage in wood fuel production to fill the gaps of
seasonal requirements, cope different shocks, and expand their alternative cash sources (Figure
3). The survey result indicated that majority (37%) and (30%) of sampled households
motivated to produce wood fuel because charcoal and firewood were their main livelihood
activities, respectively. The seasonal gap-filling function of woodfuel showed that about 17.7%
and 15.6% of households engaged in fuelwood and charcoal production during the time of food
shortage in the household, respectively. Similarly, wood fuel production was an alternative
employment option due to the lack of other alternatives which is reported by 14.2% and 10.9%
of charcoal and fuelwood producers, respectively. About 16.3% of respondents revealed that
the reason for engagement on wood fuel production, especially fuelwood collection was used
to settle unexpected expenses resulting from shocks such as crop failure and livestock disease.
Similarly, KIIs and FGDs reinforced these findings, revealing that households strategically use
woodfuel production both as a reliable income source and as a coping mechanism during
periods of economic or environmental stress.

These results align with previous studies in Sub-Saharan Africa, which emphasize that
charcoal and firewood production function as income-smoothing strategies for rural
households facing seasonal fluctuations and economic uncertainties (Schure & Levang, 2014;
Ndegwa et al., 2016; Girma et al., 2022). Similarly, Kumeh et al. (2022) and Sola et al. (2017)
note that the woodfuel sector not only provides a primary livelihood for some households but
also serves as a flexible mechanism to cope with shocks, ensuring financial resilience in rural
economies. Overall, the findings underscore the dual economic role of woodfuel production: it
is both a core livelihood and an adaptive strategy to manage seasonal and unexpected financial
pressures.
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Figure 3. Contribution of charcoal business
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Major destination of woodfuel producers
Table 6 presents the destination of woodfuel products. The majority of firewood
(77.9%) and charcoal (53.4%) are sold in nearby towns and villages, indicating that most
production serves local or peri-urban markets. A smaller share is transported to nearby regional
cities (18.8% firewood, 32.3% charcoal) and only a minor portion reaches the capital or
neighboring regional cities (2% firewood, 10.6% charcoal). Very few products are sent to
border cities within Ethiopia (1.3% firewood, 3.7% charcoal).

These results reflect patterns observed in other studies on the Sub-Saharan African
woodfuel market, where most producers cater to local and regional demand due to
transportation costs, market accessibility, and the perishability of the products (Schure &
Levang, 2014; Nketiah et al., 2018; Sola et al., 2017). Charcoal, being more compact and higher
in value, is more likely to reach distant urban markets compared to bulkier firewood. The
findings suggest that while woodfuel production provides income across multiple scales, local
and nearby markets remain the primary outlet, emphasizing the need for improved market
access and infrastructure to expand distribution and increase producer incomes.

Table 6. Destination of woodfuel products

Firewood Charcoal
Destinations Frequency Percent Frequency Percent
Nearby town/village 116 77.9 86 53.4
Nearby city with in the region 28 18.8 52 323
Capital city and neighbor regional city 3 2.0 17 10.6
Border city with in Ethiopia 2 1.3 6 3.7
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4. CONCLUSION

The woodfuel market in the study area is characterized by a strong reliance on charcoal
and firewood production as primary or supplementary livelihoods. Households engage in
production both year-round and seasonally, often in response to cash needs, food shortages,
and other shocks, demonstrating the sector’s role as an income-smoothing strategy. Local and
nearby markets absorb the bulk of the products, while distant and border markets account for
a smaller share, reflecting logistical constraints and the localized nature of the trade. These
findings align with broader evidence from Sub-Saharan Africa, which shows that woodfuel
production remains largely informal, labor-intensive, and critical to rural livelihoods. To
enhance the sustainability and efficiency of the sector, interventions such as improved
production technologies, better market access, and supportive policies are essential. Such
measures could increase household income, reduce environmental degradation, and contribute
to the long-term resilience of rural communities.
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