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This study investigated the determinants of fuelwood demand,
estimated the elasticity of the determinants, and determined
changes in land use/cover and its effect on biomass dynamics.
It also documented fuelwood scarcity coping strategies. Findings
indicate that both demographic and socio-economic conditions
within the household have a bearing on fuelwood demand and
these determinants are positively and negatively elastic.
Meanwhile, the biomass stock is declining at a faster rate from
its value of 1986 owing to rapid land use/cover change (LUCC)
mainly driven by small-scale farming. This has exacerbated
fuelwood scarcity. Households have though devised coping
strategies including; the use of crop residues, improved stoves
and agro-forestry.

Key words:  Coping strategies, fuelwood demand, land use/
cover change (LUCC), Uganda

Cette étude a examiné les causes profondes de la demande en
bois de chauffe, a estimé l’élasticité de ces causes et déterminé
les changements dans l’utilisation de terre/de couverture
vegetale et son effet sur la dynamique de biomasse. Elle a
aussi fourni des renseignements sur les stratégies pour faire
face à la pénurie de bois de chauffage. Les résultats indiquent
que les conditions démographiques et socio-économiques dans
le ménage sont en rapport avec la demande en bois de chauffe
et ces causes déterminantes sont positivement et négativement
élastiques. En attendant, les stocks de biomasse diminuent à
une vitesse plus rapide de sa valeur de 1986 due au changement
rapide dans l’utilisation de terre/et de couverture végétale,
principalement conduits par l’agriculture à faible échelle. Ceci
a aggravé la pénurie de bois de chauffe. Les ménages ont
cependant conçu des stratégies de faire face comprenant
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l’utilisation des résidus de récolte, des fourneaux améliorés et
de l’agro-sylviculture.

Mots clés: Stratégies pour faire face, demande en bois de
chauffe, changement de l’utilisation de terre et de couverture
végétale, Ouganda

Fuelwood is the most significant source of energy in Uganda,
and the majority of the people employ it for domestic use (Tabuti
et al., 2003). At present, demand/consumption for fuelwood in
the country is estimated to be growing at a rate of 2.5% per
annum. According to the Food and Agriculture Organization
estimates for Uganda, fuelwood consumption grew by more
than 2 billion tons between the years 1993 and 1997 (FAO,
1999).  In Soroti District, this has resulted into destruction of
forests/woodlands, loss of some indigenous tree species,
strengthened storms and change in the micro-climate including
frequency of extreme events such as floods and drought.

There are different dimensions on what actually influences
household use of fuelwood; household size features is a major
determinant of fuelwood demand.  The rapid population growth
in Uganda will lead to increased fuelwood consumption due to
increased demand (Macht et al., 2007). Price is another
determinant but fuelwood is said to be own price inelastic
(Cooke, 2008). However, as household income increases,  people
prefer to shift to the more modern energy resources where
available and affordable (Leiwen and O’Neill, 2003).

Shifts in the determinants trigger varied consumption patterns,
the consumption patterns have a bearing on the fuelwood
extraction from the available biomass stock. Large-scale
dependence on fuelwood (99%) in addition to other land use/
cover change agents have led to rapid decline in vegetation/
biomass stock in the last few years in Soroti District. The
declining stock is exacerbating fuelwood scarcity in the area.
In the face of fuelwood scarcity, households respond by adopting
the use of economically less valuable trees, improved stoves,
socking food in water prior to cooking, retrieving half-burned
fuelwood, multiple and cost effective use of fire,  use of fuelwood
and animal dung in a synergistic fashion,  and use of agricultural
residues (Nabinta et al., 2007).

The study was conducted in Olio sub-county, Serere-county,
Soroti district in eastern Uganda. Olio is located between
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1°38’27N, 33°24’39E and 1°29’00N, 33°26’52E. The area is
entirely located in a drylands semi-arid sub-region dominated
by savannah grasslands. The North moist farmlands and North
central farm bushlands with sandy soils are the main farming
units. This area receives a bimodal rainfall with an annual
average of between 1000 to 1350 mm of which much is received
between March to May, decreasing to light showers between
June to August and again heavy rains between Septembers to
November.

A case study approach was used with a triangulation of both
qualitative and quantitative methodologies. These included:
household survey, Focus Group Discussions (FGDs), Remote
Sensing (RS) and Geography Information Systems (GIS)
techniques.

Determinants of fuelwood demand and their elasticity.
Table 1 shows the major determinants of fuelwood demand in
Olio Sub-County to include: household size, price of fuelwood,
household expenditure on charcoal, distance moved to collect
fuelwood, household expenditure on food per week and
fuelwood collection by adult females (P<0.05). These are within
the domain of the household socio-economic characteristics.
In terms of their elasticity, price of fuelwood, distance moved
to collect fuelwood, fuelwood collection by adult females, and
expenditure on charcoal were negatively elastic while household
size and expenditure on food per week were positively elastic
(Table 1).

Land use/cover change (LUCC) and its effect on biomass
stock. Table 2 shows the LUCC trends that have occurred
over the past twenty eight (28) years. In 1973, small scale
farming and grasslands vegetation occupied, respectively

Table 1.    Determinants of fuelwood demand and their elasticities.

Determinants                       Elasticities       t-Statistic       p-Value

Constant 3.972 62.691 0.000
Price of fuelwood -1.770 -11.545 0.000
Distance moved -1.594 -1.539 0.124
Household  size 4.969 8.226 0.000
Expenditure on food per week 4.656 4.783 0.000
Collection by adult females -4.269 -3.358 0.001
Household income -3.104 -2.925 0.004
Expenditure on charcoal -6.350 -1.935 0.054

R square 0.560, N =462.
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38.17% and 26.14% of the total land area in Olio sub-county.
Wetlands and large scale farming occupied 11.35% and 9.97%
respectively. Woodland savannas have been exhausted
occupying today barely 0.04% of the total land area. This led to
37.3 Gigagram of biomass for Grasslands and 0.93 Gigagram
for wetlands. By 1986, small scale farming had declined from
23.2% to 15% land utilization, leading to an estimated loss of 61
Gigagram in biomass stock. As small scale farming declined,
other land cover units gained (proportionate gains in brackets)
for example; wetlands (2.9 %), woodlands (14.06 %), bush lands
(12.71 %) and impediments (8.21 %). This led to a net total
gain of 36.2 Gigagram of biomass stock. This period represented
vegetation restoration because gains were greater than
depletions. These gains were attributed to the fact that the land
was left under fallow as civilian populations were forced to
relocate and movement restricted (Mushemeza, 2008).
However, by 2001, there was a net total loss of 47.7 Gigagram
of biomass stock owing to the gains in small scale farming by
19.38%.  In particular, bushlands lost 29.1 Gigagram, woodlands
87.3 Gigagram and wetlands 0.67 Gigagram. This affected
fuelwood supplies in the area. This was due to reductions in
coverage of woodlands by 13.99% and bushland by 12.09%
while wetlands declined by 8.2%. This trend is not sustainable
because the rate of depletion is greater than restoration rate.

Coping strategies to fuelwood scarcity.  The adaptive
responses that have evolved are broadly two; the short term
and long term coping mechanisms. At the short term and
immediate adaptation, 27.8% of the households extinguished
fire after cooking. Modification of traditional cook stoves into a
Lorena stove version was found among 14.1% households but

Table 2.  Land use/cover change trend 1973-2001.

Land use/cover types    1973         1973          1986        1986        2001         2001     % change      % change
                                       (ha)          (%)            (ha)          (%)         (ha)           (%)    1973-1986    1986-2001

Built up area 1219.7 6.8 1929.5 10.8 3745.4 21.0 4.0 10.2
Bushland 1095.9 6.2 3361.7 18.9 1207.0 6.8 12.7 -12.1
Grasslands 4660.0 26.1 3110.9 17.5 3996.3 22.4 -8.7 5.0
Impediments 238.5 1.3 1701.5 9.6 1047.8 5.9 8.2 -3.7
Large-scale farming 1776.9 10.0 0.0 0.0 598.8 3.4 -10.0 3.4
Small-scale farming 6804.4 38.2 2668.4 15.0 6123.4 34.4 -23.2 19.4
Wetlands 2023.2 11.4 2540.0 14.3 1086.8 6.1 2.9 -8.2
Woodlands 6.8 0.0 2513.1 14.1 19.8 0.1 14.1 -14.0

Total 17825.3 100.0 17825.3 100.0 17825.3 100.0 0.0 0.0
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only 1% consistently used the modified stove. Complimentary
use of low quality burning species such as Ficus platyphylla,
Ficus sycomorus, and Piliostigma thonningi with good quality
burning species such as Markhamia lutea, Tamarindus indica,
Acacia sieberiana, Combretnum collinum, and Acacia hockii
existed among the households. In addition, about 60% of the
households complimented fuelwood with crop residues of
cassava stems, maize stalks and cobs and sorghum stalks. This
is within comparable margins of 51% reported by Ebanyat
(2009) in Pallisa District within the Teso farming system. On
the other hand, agro-forestry has been adopted as a long term
coping strategy. High yielding and fast growing trees are planted
including mangoes (Kent, Tommy, Apple and Boribo varieties),
Citrus (Egyptian tang, sweet med, Washington, American
tangerine and Hamlin varieties). Trees such pines, cashew
nuts, jatropha (Ejumula), eucalyptus and Grevillea robusta
and Markhamia lutea (emiti) are also planted. These offer
opportunities for rural transformation and diversification of
livelihood sources.

Results can be used for the regeneration of drylands vegetation,
energy conservation and regenerative carbon management.

 The adaptations under use by the households need to be scaled
up especially agro-forestry and apiary which have shown both
economic viability and social acceptability. Improved biomass
energy stoves ought to be encouraged among the households
and to reduce the cost burden, women and local artisans ought
to be trained on how to construct these stoves using locally
available materials.

Thanks to the Regional University’s Forum for Capacity Building
Agriculture (RUFORUM) for their generous contribution
towards this study.
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