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Abstract 
 

 demand for kerosene is growing at the rate 5.6% per annum.
and population growth are determining factor that can directly affect the demand for 

sehold kerosene fuel in Ethiopia. Kerosene consumption is a log log (double 
rithm) non linear function of per capita income through time. It is an ideal demand 
tion. The demand for 

elasticity coefficient is 8.9 in Ethiopia. This indicates that as income increase 
sene consumption increases, a 1% increa

8.9% increase in total kerosene consumption, i.e. more than a proportionate increase 
emand for kerosene. Urban population is a limiting factor for kerosene 

sumption in Ethiopia. Urban pop
urban population growth at the rate of 4.1% per annum during the last 15 years. 

The study tries to forecast demand for kerosene in 2005–2020. Between 1991– 2004, 
sehold kerosene demand has been 

Forecasting of the demand for kerosene was based on econometric model. The total 
n kerosene demand will be 275,470 m3 in 2006, 346,

in 2015 and 594,166 m3 in 2020. The Addis Ababa kerosene demand will be 111,420 
n 2006, 134,930 m3 in 2010, 168,400 m3 in 2015 and 204,030 m3 in 202

study attempts to overview the demand and supply of household fuels in Ethiopia, in 
eral, and commercial fuels, in particular. We will also comp

nominal prices and the amount of energy per unit cost for important fuels. Even 
gh fuel wood has the lowest quality, it is the cheapest energy so

household fuels and that is why poor households preferred to consume it. Kerosene 
omes the most expensive fuel than wood as well as charcoal. W

ol

 
1 The final version of this article was submitted in November 2006. 
2 International Livestock Research Institute, P.O. Box 5689, Addis Ababa, Ethiopia 
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1. Background 
 
The study provides a brief overview of kerosene demand in Ethiopia. The country has 
experienced many changes in its energy consumption patterns both in quantity and 
qualitative terms since the introduction of kerosene as household fuel. This can be 
explained using two factors. The first factor is based on population growth and 
demographic changes in household size and age groups. The second factor is the 
change per capita income and in economic development. Household kerosene 
energy consumption is expected to increase as economy develops, rise in per capita 
income and change in life style. The pattern of household energy consumption 
represents the stage of economic development.  In Ethiopia, energy consumption per 
capita is much lower than many developing countries. As economy develops, more 
and clean energy is consumed. It is natural for people to pursue a better life, which 
often means improve their proper cooking, heating and lighting source of energy to 
modern commercial fuels.  
 
In addition to population growth and economic development, household also change 
their choice of energy source due to different reasons, such as rise in energy price, 
availability and convenience. Energy consumption of individuals also increases with 
increase in disposable income. Households with better income consume greater 
quantity and more convenient forms of energy. 
 
The recent rise in kerosene price is the largest shift in price which have occurred 
during the last 20 years, before kerosene was not that much popular as household 
energy fuel in Ethiopia. Recently kerosene price has increased by 37 percent over the 
past few years to 4.12 (Ethiopian Birr) ETB per litre from its recent price of 3.00 ETB 
per litre. The increase was made in two consecutive periods. Initially it has increased 
by 5 percent and in the second round adjustment was made by increasing 32% to 
4.12 ETB per litre on August 27, 2006.  
 
The first impact on the households is it reduces real income. Further higher inflation 
rate will lower the purchasing power of the poor who have fewer instruments to hedge 
against the kerosene price increase. The biggest impact will be on poor households, 
which used kerosene for cooking and lighting. It is not well known whether the 
pressure of higher price will lead to significant switch in energy consumption from 
kerosene to biomass (fuel wood, crop residue and dung). High energy prices should 
be viewed as a signal to reduce the heavy reliance on kerosene and make use of 
alternate clean energy resources. And more substitutions are likely if it continues its 
upward shift. 
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.1 Objective of the study 
 

he main aim of this study is to forecast the demand for urban kerosene consumption 
based on per capita income. Most o ed in subsequent analysis is based 

n population census and population forecasted by Central Statistics Authority (CSA). 
as will 
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Ker nometric 
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e primary factors which influence modern energy consumption in Ethiopia ar
els of per capita income and population growth. However, a significant change 

nsumption has occurred as a result of change in urbanizatio
rowth. 

 
1

T
f the data us

o
B ed on population growth, it is estimated that kerosene demand in Ethiopia 

w at the rate of 5.6 % annually from 2006–2020. 

 study does not take into account the use of commercial energy mix. Howev
l production of alternative fuels like ethanol has been recommended as
stitute fuel for kerosene. 

 Methodology 

osene demand has been projected using econometric models. Eco

 explanatory variables. Time series of kerosene consumption has been sourc
 Ethiopian Petroleum Corporation (EPC). 

osene consumption is a log log (double logarithm) non-linear function of per cap
me through time as indicated above. Such fitting represents higher explanat
er of the demand on population. The kerosene demand extrapolation equatio

 presented below for urban and Addis Ababa, respectively. 

)()( ncomepercapitaibLnaKeroUrbanLn t +=  

)()( ncomepercapitaidLncKeroAALn t +=  
 

 
ral 

, Kerourban and KeroAA is the urban and Addis Ababa 
erosene household consumption, and per capita income in urban and Addis Ababa 

population, respectively. The above extrapolation equations explain that as per capita 
income increases the demand for kerosene increases. 

where, a, b, c and d are parameters to be estimated by the model. Ln is the natu
logarithm function, t is time
k
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l, macro-economic indictors like Gross Domestic 
roduct (GDP) per population has been taken to be the primary explanatory variable. 

he most striking feature of the Ethiopian energy sector is over consumption of low 

uel energy is heavily dependent on 
aditional biomass. Biomass provides more than 94% of the total energy 

nsumption is essentially linked to urban 
opulation growth rather than rural population. Almost 95% of kerosene consumption 

h is low grade household energy (wood, dung and crop residue) will be 
placed by commercial energy sources. Kerosene and electricity are grouped under 

modern energy. The share of kerosene was the least among other energy sources in 

In forming econometric mode
P
An increase in per capita income will lead to an increase in the demand for kerosene. 
Urban population structure reflects the degree of urbanization. Similarly an increasing 
rate of urbanization will lead to an increase in demand for kerosene. These variables 
are technically referred as robust variables. They indicate the pace and composition 
of economic progress. They also capture the underlying structural changes in the 
various economic sectors of the economy. The demand for kerosene projection has 
been developed based on assumption regarding the future path of the Ethiopia 
economy. In the extrapolation, GDP is assumed to grow at the rate of 6% per annum. 
 

2. Overview of household energy consumption in 
Ethiopia 

 
T
grade traditional energy sources and under consumption of high quality modern fuels 
(electricity, liquid petroleum gas (LPG) and kerosene). Despite the poor 
documentation on production and consumption of wood fuel, (EFAP 1994) estimated 
that wood provided 78% while dung and crop residue provided 16% of household 
energy requirement in 1992. The country’s f
tr
consumption in the country and only 6% of household energy is dependent on 
commercial fuels in 1992.  
 
Household fuel consumption is significantly dependent on location. There is a 
difference in energy consumption between rural and urban households. In urban 
areas energy expenditure constitutes a significant portion of the total household 
expenditure. Growth in kerosene co
p
is in urban areas. EFAP (1994) estimated that kerosene replaced woody biomass 
mainly for cooking in urban areas, which used to be only 8% in 1992 (see Table 1). 
Urban households still rely on non-commercial energy, biomass fuels. Wood provided 
62% while dung and crop residues provided 27% of the energy requirement in 1992. 
Electricity constituted 3% of the household energy requirement in 1992 and it is 
mainly used for household light energy.  
 
The forecast of urban household energy use in 2014 is very surprising; almost 35% of 
biomass, whic
re
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ievement in terms of substituting low grade traditional energy 
ources to more modern and commercial energy sources. This indicates that as 

ption is growing faster than biomass.  

nd crop residues provided 20% of 

wer investment for a new installation of electricity in 
ption of modern energy in rural areas is still very low 

ear 2014 the consumption of electricity and kerosene is 

Rural (%) 

1992, however, its demand has expected to rise tremendously and replace lower 
grade energy sources in the future. Kerosene consumption will reach 20% of the total 
energy consumption and the use of electricity will grow to 15% in 2014. There is a 
very significant ach
s
urbanization increases kerosene consum
 
Rural households rely largely on non-commercial energy, bio-fuels. EFAP (1994) 
estimated that in rural areas fuel wood provided 66% while dung and crop residues 
provided 34% of energy requirement in 1992 (see Table 1). The importance of 
biomass energy in rural sector will continue at least in the near future and it is unlikely 
to provide significant amount of modern energy to rural areas of Ethiopia. It is 
rojected that wood fuel provided 68% while dung ap

the energy required in rural areas in the year 2014. The percentage consumption of 
fuel wood forecast as well as commercial fuels in 2014 does not show much change 
in rural areas, however, there will be a significant increase in the consumption of 

odern fuels and increase in pom
rural areas. Projected consum
compared to biomass; in the y
5% and 2%, respectively. The forecast of kerosene and electricity in rural areas is 
mainly used for light energy. 
 
Table 1:  Household fuel energy consumption in Ethiopia 

Urban (%) 
Source of energy 

1992 2014 1992 2014 
Wood /charcoal  62 42 66 68 
Dung 16 8 20 13 
Crop residue 11 5 14 7 
Electricity  3 15  0 5 
Kerosene  8 20 0 2 
Other 0 10 0 5 
Total 100 100 100 100 

Source: EFAP (1994). 
 

he household sector accounts for 90% of overall energy consumption in Ethiopia. 

 

T
This indicates that Ethiopia is at low level of industrial development and country’s 
industrial kerosene consumption is still lower than the household energy consumption 
for kerosene. Strong correlation exists between energy consumption and per capita 
income as well as population growth, the development of infrastructure and the 
availability of biomass energy in the area.  
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994). Fuel wood is mainly consumed for cooking and heat. In addition to these uses, 
a

wood nuously during the night to avoid darkness. Per capita 
sum d differs from place to place both in rural and urban. The 

but the projected supply will reach 21.8 million with 

hes. The average volume per hectare for 
3 3

2.1 Biomass fuel 
 
Almost more than 95 % of the fuel wood is consumed in rural areas. It is estimated 
that total per capita energy consumption is 2.1 kg of wood fuel equivalent per person 
per day (CEPPE 1987). In 1990, Amibara Irrigation Project II estimated similar result 
and consumption of fuel wood was 15 kg/household per day or 2.5 kg/person per 
day. 
 
About 24 million m3 of wood is produced annually of which 90% is used for household 
fuel consumption and only 10% is used for industrial and building purposes (EFAP 
1
there re also villages where fuel wood is also used as light. Such villages let fuel 

burning conti
ption of fuel woocon

average estimated consumption of fuel wood per household was 440 kg per annum 
Consumption of firewood energy in the household mainly depends on household size. 
There is a high positive correlation between household size and total domestic fuel 
use.  Fuel wood consumption for cooking and making ‘injera’ is very common in 
Ethiopian cities and peri-urban areas. In big towns where electricity is available, 
significant households use kerosene for cooking and electricity for making ‘injera’ 
substituting fuel wood. 
 
The projection of sustainable fuel wood supply from all forest types is 8.8 million m3 
without any intervention 
intervention scenario by 2014 (EFAP 1994). The woody supply from trees outside 
forests is mainly fuel wood for the rural population, wood for fencing and construction. 
The supply of fuel wood from farm homesteads was estimated at 80 thousand tonnes 
per year (FAO 2001). 
 
The available supply of forest does not exceed more than 14 million hectares in 
Ethiopia. From this about 5 million hectares is shrub land and other 5 million hectares 
is bush land. Wood land and plantation cover only 2000 and 255 hectares, 
respectively (EFAP 1994). 
 
The wood supply from woodlot land mainly derived from two major sources, i.e. farm 
forestry and the woody vegetation patc
closed high forest is estimated to range from 30–120 m  per hectare and up to 50 m  
per hectare for open forest. The annual incremental yield from all available forest was 
estimated at 14.4 million m3 while the demand was 47.7 million m3 for the year 1992 
(EFAP 1992). 
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 cover 16% of the land area in the early 1950s were reduced to 3.6% in the early 

he wood scarcity is a manifestation of much deeper and rooted problem of poverty. 
n from which household 

canno  (Loughram tt 1996). If fuel wo tituted by 
dung , there is de off b  using c sidue an g as 
in re and burning  a fuel. Thi ternative en y sources m have 
s tial financial costs as well pportunity c ts. Dung is used for cookin  rural 
p a but it is also an ortant source of fertilizer,  using it for n 
h e effects on soil fertilit t is why h energy sources will vanish  their 
e ough time. If wood is tituted by dern and co ercial ener  poor 
h olds may not afford such fuels. 
 

al household fuels in Ethiopia  

and now it dominates commercial cooking 

Fuel wood shortage is becoming a serous problem in Ethiopia. The main cause of 
this shortage is population pressure. In 1984 the population of Ethiopia was 42.2 
million and growing at 2.95 per annum. In 1990 it was estimated at 50.6 million out of 
which 89% lived in rural areas. It grew to 61.7 million in 1999 out of which 85% lived 
in rural areas (CSA 1998). Fuel wood collection took an hour or two a generation ago 
while today it takes the whole day (Eckholm 1975). The forest resource that was used
to
1980s and further declined to 2.7% in the early 1990s (FAO 2001).  FAO (2001) 
compiled forest assessment report and indicated the forest resource available for fuel 
wood supply remains only 14 million hectares. The total area of natural forest is 
expected to decline at the rate of 62 thousand hectares per year (FAO 1990). 
 
This condition can be easily described using the trend observed between fuel wood 
supply and demand. The fuel wood demand and supply projections documented by 
EFAP (1994) indicated that the demand for fuel wood was 58 million m3 whereas the 
supply was 11 million m3 indicating the deficit was more than four times the supply. 
The same document had shown a deficit projection of 55 million m3 in 2004, 65 
million m3 in 2008 and 80 million m3 in 2014. The projection made for the year 2020 
indicated that the demand will reach to 100 million m3 against a supply projection of 
7.7 million m3 envisaging a deficit of 92.3 million m3 (EFAP 1994). 
 
T
Actually, firewood is an important input to household consumptio

t easily substitute
 and crop residue

and Pritche od is subs
 a tra etween rop re d dun

puts for agricultu  as s al erg ay 
ubstan as o os g in
arts of Ethiopi  imp and fuel ca
ave advers y. Tha suc  in
nergy use thr  subs  mo mm gy,
ouseh

2.2 Commerci
 
Modern household fuel consumption in Ethiopia is dominated by kerosene. This 
change in energy consumption pattern can be more easily understood if one looks 
closely at fuel switch by end use. The cooking energy source has gradually changed 
since kerosene is introduced in Ethiopia. With rapid urbanization, kerosene as 
household fuel has been expanded rapidly 

el.  fu
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ommercial energy is consumed in urban areas. The per 
apita modern fuels consumption in Ethiopia is about 0.02 tonnes of oil equivalent 

asing power of the poor is the main problem.  

ot only triggers changes in the type and form of energy used but also implies a much 

portant determinants of demand. Prices may be depressed by subsidies. Due to 

In Ethiopia, the major part of c
c
(TOE) or 20 kg/year (UNDP 1995), among the lowest modern energy consumption in 
the world. The low level of modern energy consumption is caused by both supply and 
demand side problems. On the supply side, low electricity generation, shortages in 
foreign exchange, inefficiency of service providers, imperfections in energy markets 
and lack of infrastructure are some of the problems. On the demand side, low 

urchp
 
A more profound examination of the potential for increasing the consumption of 
modern fuels requires an understanding of the overall energy demand of urban 
households. As the population moves from rural communities to increasingly crowded 
urban cities, their energy use patterns change towards modern fuels (Barnes 1995). 
Most of the potential additional demand for modern energy in urban households will 
come from substituting for biomass fuels. 
 
The consumption of commercial energy and the standard of living are positively and 
non-linearly correlated (Goldenberg and Johannson 1995). This implies that with 
economic growth, especially at the lower level of development, we expect rapid 
growth in the demand for commercial energy. Accessibility and affordability of modern 
fuels will be still in question and affected by costs, especially for poor households.  
 
Many researches indicate that the pattern of urban energy demand generally reflects 
the prediction from the ‘energy ladder’ hypothesis that states share of traditional fuels 
use decreases with economic development while those of modern fuels increase. 
This implies electricity and kerosene replaces wood as the primary cooking fuels. The 
three stone fire is abandoned and charcoal and kerosene stoves and LPG cook 
stoves become the cooking devices of choice. The population growth in urban areas 
n
higher demand for energy. Per capita use of energy increases significantly as the 
population moves from rural communities to urban (Karekezi 1999). 
 
Energy prices in general and the relative prices of different fuels in particular are 
im
the subsidized prices of electricity and kerosene in Ethiopia, consumption was 
increased tremendously. Poor households generally expend proportionally more on 
energy than richer households and hence higher energy costs will have a larger 
budgetary implication for the poor (Bereket et al. 2002). Compared to the poor, the 
non-poor households expend relatively more on modern forms of energy and less on 
traditional forms. 
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 Addis 

gnificant growth in 

2.3 Kerosene 
 
Kerosene is used as a main source of cooking fuel in urban areas and used as a 
source of light in rural areas. Ethiopians cook tea, vegetable soup or ‘wat’ to eat with 
‘injera’, as well as boil water, make coffee and other purpose several times a day. 
Many urban dwellers cook ‘wat’ with kerosene or charcoal stove and bake injera on 
an open fire or electric stove. Kerosene is becoming a primary source of fuel energy 
for cooking in urban areas although wood and charcoal continue to be widely used. 
Daily household energy consumption in Addis Ababa estimated at 63.8 mega joule 
(MJ) and the daily per capita energy consumption amounts to 11.5 MJ or 0.81 kg air-
dried wood equivalent (CEPPE 1985). The frequent use of different fuels in
Ababa is presented in Table 3. In 1985, kerosene was used as a backup fuel by 37% 
of the household in case fuel wood is not available while wood was used frequently. 
However, in 1994, the situation became different; kerosene has become a primary 
source of cooking fuel. Kerosene was used as cooking fuel in 80.2% of households in 
Addis Ababa.  
 
The frequent use of charcoal and wood has declined in the same time period. In 10 
years period kerosene has displaced 43% of biomass users and obliged to switch 
their energy consumption to commercial fuel. This shows a si
supply of kerosene between 1985–1994. Like wise, 10% of households switched their 
energy source to electricity. This also leads to a steady growth in demand for electric 
stove in Addis Ababa. 
 
Table 3: Change in Addis Ababa household energy demand and frequency of 

use for cooking during 1985 and 1994 
Fuel % use in 1985 % use in 1994 Difference 

Kerosene 37.1 80.2 43.1 
Charcoal 91.4 79.0 -12.4 
Wood 93.5 64.7 -28.8 
Electricity 21.0 31.1 10.1 

-3.5 
Others 0 2.4 2.4 
LPG 13.1 9.6 

Source: EELPA (1987); EPC (1995).  
 
There is close correlation between income level and energy consumption. A study 
reveals that poor households are the least consumers of modern energy and shows 
that total energy increases with income (Sonkona 2005). Households with higher 
socio-economic status and level of education consume more energy and are better in 
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nsumption in Addis Ababa. The 
verage per capita household energy consumption in 1986 dropped to 12.1 MJ after 

ok the place of charcoal as primary source 
f cooking fuel in 1988. 

a position to acquire modern energy such as electricity. Energy source serves as an 
indicator of the level of poverty of the household. 
 
The evolution of kerosene consumption in Addis Ababa is quite interesting. The 
average per capita household energy consumption was 21.4 MJ in 1978. Wood was 
a primary source of fuel in Addis Ababa and it was providing 65% of fuel consumption 
in 1978. Modern fuels were only providing 16.2%. Kerosene was providing quite very 
low proportion and it was only 6.6% of energy co
a
wood fuel has become increasingly unavailable and expensive in Addis Ababa. In 
1986, the dominance of biomass fuel is slightly reduced and the introduction of 
commercial fuels has been increased from the level of 16.2% to 20.6% in Addis 
Ababa (see Table 4). At this time charcoal was a primary source of cooking fuel in 
Addis Ababa.  In 1986, charcoal consumption is slightly higher as compared to 
kerosene (17.3% and 14.3%). Kerosene to
o
 
Table 4:  Average per capita household energy consumption in Addis Ababa 

Fuel type 
Consumption 

1978* 
MJ 

Share in %  
1978 

Consumption 
1986** 

MJ 

Share in % 
1986 

Biomass     
     Wood 13.9 64.9 4.2 34.7 
     Charcoal 3.4 15.9 2.1 17.3 
     Wastes 0.6 3.0 3.2 26.4 
Modern fuels     
     Kerosene  1.4 6.6 1.8 14.3 
     Electricity 0.6 2.8 0.8 6.3 
     Others 1.4 6.7 0 0 
Total 21.4 100.0 12.1 100.0 

Source: * CSA (1985); ** CEPPE (1987).  
 
In 1991, kerosene constitutes 46.6% of household energy demand for cooking in 
Addis Ababa. The total share of commercial fuels is close to 58% of energy demand 
for cooking. Charcoal is the second source of cooking fuel particularly used for coffee 
making and occupies 22% of the total energy demand for cooking in Addis Ababa in 
1991 (Table 4). Kerosene consumption grew to 48.5% while electricity for injera 
making grew to 14.6% in 1994. This shows that total substitution effect of commercial 
fuels for cooking household energy has reached to 63% in 1994. The effect of 
substitution is very fast and the diffusion is much higher in the latter years. 
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 455 thousand tonnes of woody biomass in 1992 (EPC 
995). Kerosene’s substitution effect grew to over 640 thousand tonnes of woody 

Kerosene displaced over
1
biomass in 1994, an increase of 50%. Fuel switching is equivalent to yield of 288 
thousand m3 of wood, representing the sustainable yield of 19 thousand hectares of 
prime eucalyptus plantation. This represents a major source of fuel substitution in 
urban areas which undoubtedly has reduced pressures on woody biomass in the 
country side. 
 
Table 5: Change in Addis Ababa household energy demand and use for 

cooking during 1991 and 1994  
Fuel use 1991 1994 % share in 1991 

Bio-injera 147,432 183,441 15.1 
Electric-mitad 111,137 194,024 11.3 
Charcoal 215,458 248,141 22.1 
Kerosene 455,400 642,192 46.6 
Others 47,130 56,342 4.8 
Total 976,557 1,324,139 100.0 

Source: EPC (1995). 
 
This positive environmental effect has been one of the major reasons for importing 
kerosene and substituting it for domestic use since 1980s. The major rationale 
underpinning kerosene imports was to offset woody biomass demand and reduce 
deforestation. Petroleum imports that were close to 142 million ETB in 1991 grew to 
1.4 billion ETB in 1996, and climbed to 2.174 billion ETB in 2000. Petroleum import 

1986. Ker e to rise dramatically and imports 
represen  thousand st ove n in 199
 
In Ethiopia, the proportion of households which co e kerosene is n the 
middle income class. As inc creases to h level, the con tion of 
k eclines. Electricity accounts for a larger share of energy req ent as 
in  increases. In Ethiopia, Kebede (2001) classified urban househol to five 
in roups and found that 47.7% of the househol ere very poor an or, and 

n household income. On the other hand, 41.2% of 
e rich and very rich households controlled up to 77.7% of the urban household 

 

was close to 2.674 billion ETB in 2003. In the beginning of 1990s, Ethiopia spends 
over USD 20 million per annum on household kerosene compared to USD 3 million in 

osene imports for household use continu
t 125 tonnes which co r USD 35 millio 4.  

nsum higher i
ome in igher sump

erosene d uirem
come ds in
come g ds w d po

control only 15% of the overall urba
th
income. Typical activities of the average urban resident is usually more modern and 
energy intensive than the activities of a rural resident. Consequently, the ongoing 
rural–urban demographic shift is expected to result in a large increase in modern 
energy consumption (Karekezi 2002). 
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st source of energy in rural areas. 
erosene is not yet being introduced in countryside as a source of fuel for cooking. 

.4 Electricity 

Electrification f de hro ntr  
used tion with  urban are r resident and manu ing. 
Only 57.4% and 2.7% of u  households used electricity for lighting and cook ng in 
1996, respectively. While only 0.7% of rural seholds us ctricity for lighting, 
n  with it. Apa m this inefficiencies, the reliability and ava ty of 
e lled electric ystem is ve w. Howeve ational figu how 
c nal varia nsumption demand patte s of 
e s could due to the varying demand in gions an ts of 
s ernative en  sources wh also have large influence  
c n pattern and  of ene consumption i the regions. A ther 
r  could be the leve estment p  undertaken e regions. 

lectricity is the primary source of light in urban areas. Electricity accounts for a 

In rural household, kerosene consumption is very low as compared to urban. This is 
because fuel wood is more available and cheape
K
However, 73% of the household use kerosene for lighting, only 0.7% from electricity 
and 26.3% use other traditional lighting mechanism mainly ‘Chakma’ seed3 in the 
northern part of Ethiopia in 1996. 
 
More options exist in urban areas even for the poor as compared to their rural 
counterparts. For instance, while the budget share of electricity is the highest for the 
non-poor; firewood occupies that position for poor households. As a more efficient 
source of heat compared to firewood, policy may have to take charcoal as an 
important energy source for urban poor in the short run. Moreover, poor households 
expand the same amount of their energy budget on kerosene as on charcoal 
underscores the possibility that kerosene is realistic substitute for biomass fuels even 
for the poor in urban areas in the long run. 
 
2
 

 is at an
 in associa

 infant stage o
 larger

velopment t
as fo

ughout the cou
ial use 

y and largely
factur

rban i
hou ed ele

one cooked rt fro ilabili
xisting insta ity s

tion in both supply and co
ry lo r, n res s

onsiderable regio rn
lectric power. Thi  be  the re d cos
upplying alt ergy ich  on the
onsumptio  the level rgy n no
eason l of inv rojects  in th

 
E
larger share of energy requirement as income increases. Mostly the upper income 
class consumes electricity for cooking.  
 
More than 98% of electric power is generated through hydropower energy while 2% 
from thermal energy. The main hydropower energy sources are Finchaa power 
station which accounts for 48.9% of the total electric power generation and the two 
Tis Abay stations generate 25.6%, the three Awash stations 10% and the Melka 

                                                 
3. Chakima is a seed of ‘Gloziet’ tree and used for light purpose in rural areas. The seed contains oil like 
substance after extraction and has similar characteristics like that of kerosene.    
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Wakena station 15.5% (NBE 2002). The supply of hydroelectricity is somewhat 
constrained by capacity limitations for many years in 1980s and 1990s and supply 
has now started to increase after 2000.  
 
Table 6:  Electric power generation in Ethiopia in 2000–2003 

Year 
Electric 
power  

(× 106 kwh) 

Urban 
population 

(× 103) 

Total 
population 

(× 103) 

Kwh per 
person  
(× 103) 

Total per 
capita 
(× 103 

kwh/person 
2000/1 54,022 200 36.8 1,992 9,473 
2001/ 2,130 9,886 5 21

2,142 10,307 207 37.6 
2,311 10,747 215 39.6 

2 5,458 5 38.4 
2002/3 56,913 
2003/4 58,382 

S tional Bank of Ethio . 
 
The total electric power supp 1,992 million 000/01 and gr o 2,311 
million kwh in 2003/04, indicating 16% increa ly between 2000–03. This 

ration has met only 1.791 million urban households’ energy 
quirement. Per capita modern energy consumption has been increasing over the 

eas without 
dequate access to electricity. Introduction of electricity tends to change the energy 

ource: Na pia (NBE)

ly was kwh in 2 ew t
se in supp

electric power gene
re
last few years in Ethiopia and it is expected to increase further as investment in 
hydropower generation increases in the future. However, the current per capita power 
generation is very low in Ethiopia compared to other least developing countries. The 
average per capita power generation is close to 38 thousand kwh/annum per person 
between 2000–04. If the per capital power generation is calculated only for urban 
population, it amounts to 209 thousand kwh/annum per person. This is very low 
compared to other developing countries. 
 
The use of kerosene, wood and charcoal seems to predominate in ar
a
consumption pattern as demonstrated after connection to electricity, the use of 
kerosene, wood and charcoal decreased, with the largest drop being in the use of 
wood because it is also used for cooking injera and lighting. 
 
2.5 Liquidized petroleum gas (LPG) 
 
LPG is used mainly for cooking in the urban household. The demand for LPG has 
declined over the last ten years (1994–2004). This is because LPG is becoming the 
most expensive cooking fuel in Ethiopia. The supply of LPG also dropped significantly 
due to decline in demand. The highest total LPG supply was 8,227 m3 in 1994 and 
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ince the major LPG consumers are higher income 
roup, they switched to electricity. 

 m  in 1991 and has increased to 244 
ousand m  in 2004. While the international price of kerosene doubled within the last 

sene which was USD 269/m3 in 2002/03 it is USD 418/m3 

sumption 

now dropped to the level of 700 m3 in 2000. Over the same period, LPG demand 
declined at the rate of 23% per annum.  
 
Unlike kerosene, the demand for LPG is price elastic for higher income groups. This 
implies an increase in price would persuade customers to alter their behaviour 
towards other source of energy. S
g
 

3. Household kerosene demand projection  
3.1 Trend analysis 
 
Kerosene supply in Ethiopia has more than tripled over the period between 1991–
2004. During the same period kerosene supply4 grew at the rate of 6.8% per annum. 
The total supply of kerosene was 71,634 3

3th
five years, the price of kero

5.  in 2004/0
 
The household sector remains the dominant kerosene consumer in Ethiopia and most 
of the future demand growth comes from the household sector. Household kerosene 
demand in Ethiopia has also tripled over the period 1991–2004. Between 1991–2004, 
household kerosene demand5 has been growing at the rate of 5.9% per annum. The 
total household demand for kerosene was 100,668 m3 in 1992 and has reached 
219,605 m3 in 2004. Non-household consumption of kerosene was insignificant 
during the period 1991–99 and below 5% of the total consumption. Major non-
household kerosene consumers are construction, agriculture, EELPA and defence 
sector. We have noticed that non-household kerosene consumption has increased to 
10% during the period 2000–04. This is due to an increased investment in the 
construction sector. EELPA has also significantly increased kerosene con
during the last five years. Industry has reduced its kerosene consumption by 80% and 
probably it may have been switched its energy consumption to other alternative 
sources. 
 
The demand for kerosene has significant variation in regions and location appears to 
be as an important determinant. Only three regions consume 75% of the total 
household supply in Ethiopia. Addis Ababa, Central and Eastern part of Ethiopia have 

                                                 
4 (-. Kerosene supply follows an exponential trend and can be represented by a regression equation:  Y = e
123.1+ 0.068t), where, Y and t  are kerosene supply and time, respectively. 
5. Kerosene demand follows an exponential trend and can be represented by a regression equation: 
 X= e(-106.6+0.059t), where, X and t are kerosene demand and time, respectively. 
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oreover, the regional distribution of kerosene consumption in the country has shown 
17.5 and 9.8% of 

kerosene was co  in Addis Ababa, Oromi Na  
Nati es Peop P) in ctiv , th  Add a 
decli 9% the a, A and rn 
Peoples' Regions increased to 25.7, 11.6 and 11.5%; respectively, in 1996
 
T ply of hous kerosene gro the rate .9% per m 
in the last 15 years in Addis A erosene  has al  doubled e 
p 991–2004. The availabl 3 91. It g to 

 trend analysis shows the supply of kerosene 
as been close to 60% of the total household supply in early 1990s and has slowly 

iopia has also shown significant increase in 
991–2004. The supply of household kerosene has been growing at the rate of 9.5% 

jections 
 

the lowest was in 1998 and amounts to 90%. 

consumed 40, 21 and 14% of the total household consumption in the period 1996–
1999, respectively. 
 
M
significant shift. Kerosene retail sales across regions show 61.8, 

nsumed
le (SNN

 .On the o

a and Sout
ely. In 1996

hern 
e share of

 

tions and
is Ababonaliti

ned to 4
 1992, respe
r hand, the share of Oromi mhara Southe

. 

he sup ehold  has been wing at  of 4  annu
baba. K  supply most  in th

eriod 1 e supply was only 41,572 m in 19 rows 
close to 98 thousand m3 in 2004. The
h
dropped to 40% in late 1990s. Indicating the share of other regions has increased 
significantly. 

 
Available kerosene supply in central Ethiopia has shown significant growth in the last 
15 years. Kerosene supply was close to 15% of the total household supply in 1991 
and has slowly grown to 22% in 1998. On the average, kerosene supply in central 
Ethiopia accounts for 21% of the total household supply in the period 1996–99. The 
supply of household kerosene has been growing at the rate of 8.6% per annum in the 
last 15 years. Kerosene supply is estimated to be 51,200 m3 in 2004. 
 
Available kerosene supply in Eastern Eth
1
per annum in the last 15 years. The supply was close to 5.8% of the total household 
supply in 1991 and has slowly grown to 15% of the total supply in the late 1990s. On 
average, kerosene supply in Eastern Ethiopia accounted for 14% of the total 
household supply between 1996–99. Kerosene supply has reached the level of 34 
thousand m3 in 2004. 
 
3.2 Household kerosene demand pro
 
The total urban kerosene consumption is divided into household and non-household 
consumption. The total household kerosene consumption accounts for almost 90–
99% during 1991–2004 depending on a particular year. The highest proportion of 
kerosene consumption was in 1997 which was 99.2% of the total consumption and 
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higher than the national population growth. 
his rapid growth in the urban population has major implications on the consumption 

l consumption. Therefore we only extrapolate the 
rojection of household consumption particularly used for cooking in urban areas. 

wing fast at the rate of 3.0% per annum and reached 
ban population alone is expected to reach over 21 

illion in 2020 from the current 11.6 million. There has been a change in the annual 

ead and electricity consumption affected kerosene consumption and 
ese factors were positively correlated with kerosene consumption, both at the 

The demand for kerosene is highly correlated with urban population. The rate of 
urban population growth in Ethiopia is 
T
of energy, particularly modern energy. The total kerosene demand projection is highly 
dependent on urban population rather than rural. This is because rural population 
consumes kerosene only for light and the amount of kerosene consumption for light 
purpose is less than 5% of the tota
p
 
The population of Ethiopia is gro
over 72 million in 2003. The ur
m
population growth rate from 2.18% between 1955 and 1960 to 2.43% between 1975 
and 1980. Even if it is not included in our model, income, prices, and household size, 
other socio-economic characteristics of households may also affect the demand for 
kerosene. Habtamu (2001) analysed determinants of kerosene consumption in 
Ethiopia and shows that family size of the household, education level of the 
household h
th
national and urban level scenarios. 
 
The result of kerosene demand regression is presented in Table 7. A regression was 
fitted based on kerosene supply data collected from Ethiopian Petroleum Corporation 
(EPC) and per capita income . The specification of the demand equations is non-
linear and log log function as many literatures indicated. Both Addis Ababa and urban 
demand regressions are well behaved and the proportion of explained variation or 
coefficient of determination (R2) is high: 0.88 and 0.75 for Addis Ababa and urban 
demand regressions respectively. The t-value for per capita income demand elasticity 
coefficients is highly significant at 99% confidence probability. The standard errors of 
the coefficients are very small and indicating reliable. 
 
Table 7: Regression results of kerosene demand in urban and Addis Ababa  

 Variables/ Coefficients Std error t-value Significance R2 

Urban      
Constant -48.3 15.3 -3.2***   
LN (Per capita income) 8.9 2.3 3.9*** 0.002 0.75 
Addis Ababa      
Constant -38.2 7.7 -5.0***   
LN (Per capita income) 7.3 1.1 6.4*** 0.000 0.88 

* Significant at 1% probability level. 
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n from 2005–2020. There is a difference in growth rate of urban 
opulation from town to town depending on the rate of urbanization. The rate of 

The projection and extrapolation of kerosene was done based on the CSA urban 
population projectio
p
growth of total urban population growth is less than the Addis Ababa population. In 
general, the urban population has grown on the average at the rate of 2.7% while 
Addis Ababa population has grown at the rate of 4.1% per annum during 1991–2005. 
The projection of household demand for kerosene for Addis Ababa has computed 
separately from the total urban towns because of their difference in population 
growth. 
 
Kerosene consumption is a log log (double logarithm) non linear function of per capita 
income through time as indicated below. Such fitting represents higher explanation 
power of the demand on population. The kerosene demand extrapolation equations 
are presented below for urban and Addis Ababa, respectively. 
 

)(9.83.48)( ncomepercapitaiLnKeroUrbanLn t +−=  

 
)(3.72.38)( ncomepercapitaiLnKeroAALn t +−=  

 
Where, Ln is the natural logarithm function, t is time, kerourban and KeroAA is the 
urban and Addis Ababa kerosene household consumption, and per capita income. 
The above extrapolation equations explain that the demand for kerosene is log log 
function of population and as population increases the demand for kerosene 

creases, correspondingly. The demand for total kerosene in Ethiopia is income 

baba. Such result can be confirmed by calculating the 
xponential growth rate of kerosene consumption in Addis Ababa and urban areas as 

ne in urban areas is 
e in Addis Ababa is 4.9% 

and 594,166 m3 in 2020. 

in
elastic and the elasticity coefficient is 8.9. This indicates that 1% increase in per 
capita income will result in 8.9% increase in total kerosene consumption in Ethiopia, 
i.e. more than a proportionate increase in demand for kerosene. The demand for 
kerosene in Addis Ababa is also income elastic. The elasticity of demand for 
kerosene is 7.3 and 1% increase in Addis Ababa population will result in 7.3% 
increase in kerosene consumption. This shows that the major consumption of 
kerosene is Addis A
e
a whole. The exponential growth rate of the demand for kerose
5.9% whereas the growth rate of the demand for Kerosen
per annum. 
 
Total urban and Addis Ababa kerosene demand projection has conducted based on 
EPC kerosene supply data and CSA population projection. The result of projection 
estimate is presented in Table 8. The total urban kerosene demand will be 275,472 
m3 in 2006, 346,902 m3 in 2010, 457,190 m3 in 2015 
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The predicted kerosene demand is quite impressive in terms of its accuracy and 
reliability. The total Addis Ababa kerosene demand will be 111,416 m3 in 2006, 
134,929 m3 in 2010, 168,393 m3 in 2015 and 204,028 m3 in 2020. 
 
Table 8: Ethiopian urban and Addis Ababa household kerosene demand 

projections for 2005–2020 (m3) 
Year Urban Addis Ababa 

2005 259,854.4 106,000.8 

2006 275,472.0 111,416.2 

2007 291,991.0 116,942.0 

2008 309,403.6 122,709.6 

2009 327,733.4 128,725.8 

2010 346,902.3 134,928.6 

2011 367,066.5 141,180.7 

2012 388,041.5 147,834.5 

2013 410,055.3 154,540.8 

2014 433,097.2 161,442.9 

2015 457,190.4 168,393.2 

2016 482,284.1 175,310.0 

2017 508511.4 178,540.9 

2018 535,782.4 189,643.1 

2019 564,466.9 196,821.6 

2020 594,166.1 204,027.8 

Source: Based on extrapolation and regression results. 
 
We have also able to project regions kerosene demand for 2005–2020 based on 
regions’ kerosene supply information obtained from EPC in the period 1991–2000. 

his result has presented in Table 9. Such projection could have been improved 
ast 

data w le. Despite lack of cu rm n sum n, 
kerosene projection for ons ar uite re
c y with total urban a dis Ab de figures. I is also quite 
im for b decis aking in the future. Genera
c rn regi should be en the st priority next to Addis 
A sene distributions nd investment. 
 
 

T
much better if current information on regions’ supply of kerosene and GDP forec

ere availab
 demand 

rrent info ation o
marka

 regional con
ble in terms 

ptio
of its regi e q

aba onsistenc
portant 

nd Ad mand t 
information 

entral part and Easte
usiness ion m lly, the 

ons  giv  highe
baba for kero  a
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Table 9:  Regions household kerosene demand projections for 2005–2020   
Kerosene demand projections in regions inm3 Year 

Central Eastern Southern Northern Western 

2005 54,569.4 36,379.6 25,985.4 20,788.3 18,189.8 

2006 57,849.1 38,566.1 27,547.2 22,037.8 19,283.0 

2007 61,318.1 40,878.7 29,199.1 23,359.3 20,439.4 

2008 64,974.8 43,316.5 30,940.4 24,752.3 21,658.3 
2009 68,824.0 45,882.7 32,773.3 26,218.7 22,941.3 
2010 72,849.5 48,566.3 34,690.2 27,752.2 24,283.2 
2011 77,084.0 51,389.3 36,706.7 29,365.3 25,694.7 

575.2 32,003.3 
2016 101,279.7 67,519.8 48,228.4 38,582.7 33,759.9 
2017 106,787.4 71,191.6 50,851.1 40,680.9 35,595.8 
2018 112,514.3 75,009.5 53,578.2 42,862.6 37,504.8 
2019 118,538.1 79,025.4 56,446.7 45,157.4 39,512.7 
2020 124,774.9 83,183.3 59,416.6 47,533.3 41,591.6 

2012 81,488.7 54,325.8 38,804.1 31,043.3 27,162.9 
2013 86,111.6 57,407.7 41,005.5 32,804.4 28,703.9 
2014 90,950.4 60,633.6 43,309.7 34,647.8 30,316.8 
2015 96,010.0 64,006.7 45,719.0 36,

Source: Base

 
d on extrapolation and regression results. 

and for them will significantly decline with a rise in their prices. But the 
lectricity is price inelastic. This implies electricity price increase will not 

3.3 kerosene price and price elasticity 
 
All fuels own-price elasticities are negative except that for LPG. The demands for 
firewood, charcoal and kerosene are price elastic, the one for charcoal being with the 
highest value. The demand for crop residue, dung cakes and electricity is inelastic. 
The higher price elasticity for traditional fuels like firewood and charcoal imply that 
their demand will significantly decline if their prices rise. Rise in the price of kerosene 
can lead to significant declines in consumption because of the high price elasticity. An 
increase in the price of traditional fuels is usually considered as one important reason 
pushing households towards the use of modern fuels. Cross-price elasticities indicate 
that an increase in the prices of firewood implies increase in the demand for electricity 
while that of charcoal does not affect it. 
 
Bereket et al. (2002) own-price elasticities of firewood and charcoal are high implying 
that the dem

emand for ed
change consumers’ behaviour. The recent increase in electricity tariff was not 
drastically decrease the demand for electricity. The computed cross-price elasticities 
indicate that firewood and electricity are substitutes for each other while kerosene 
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e must have a fair understanding of the substitutability and complementarities of 

former. T nd for fuel are income, own price and 
cros asticit reket e  1% increase in the price of kerosene 
decr  the c n of c nd electricity by 0.05% and 0.84%, 
respe and in  of firewood  1.14%. This indicates that kerosene is 
a sub fuel for fire d imp useholds move mainly towards 
firew a percen ase in f kerosene increases mean household 
firew endit B 2.00 t al. (2002). A removal or decrease of 
kerosene subsidy crease mainly for firewood. The argument for 
keep e subsi sene t forestation by suppressing demand for 
firew sen contex se in the price of kerosene will increase 
that arcoal a s the r electricity; a percentage increase in 
price of kerosene de penditure on electricity by ETB 1.02.  
A 1% in ase in th ctri ses the demand for firewood by 0.36% 
whil easing t coal a e by 0.23% and 2.14%, respectively. In 
terms of the abso s o ts, kerosene will be affected most; with 
a pe age inc e pric icity, mean household expenditure on 
kero ecreas  1.93 nt increase in electricity tariff probably 
decr  the con f kero  increasing that of firewood. 
 
Habtam 01) indicated nsum  charcoal is negatively correlated with 
kerosene and el onsum plying that these fuels are used as 

e for fuel wood was found to 
e positive suggesting that charcoal and fuel wood are not substitutes; they rather 

et share as well as the 
lasticity of charcoal is relatively high, the results suggested that as the price of 
rewood increases households mainly shift towards charcoal; and while the mean 
udget share of other fuels is changed by less than one ETB, that of charcoal 

and electricity are complementary. The substitution between electricity and firewood 
is mainly explained by fuel used for injera preparation.  
 
W
modern and biomass fuels, in order to gauge the potential for the expansion of the 

he main factors influencing dema
s-price el ies. Be t al. (2002) a
eases onsumptio harcoal a
ctively creases that by
stitute 

ood; 
wood an

tage incre
lies that ho

 the price o
ood exp ure by ET  Bereket e

 implies in d demand 
ing th dy on kero o arrest de
ood gives se in this t. But the ri

 of ch nd depres demand fo
creases mean h
e price of ele

ousehold ex
city increacre

e decr hat of char nd kerosen
lute magnitude f the effec

rcent rease in th e of electr
sene d es by ETB . The rece
eases sumption o sene while

u (20  that co
ectricity c

ption of
ptions, im

substitutes for charcoal. However, the correlation estimat
b
seem to be complements. A percentage increase in the price of charcoal decreases 
the consumption of firewood and dung cakes by 0.61% and 6.95%, respectively, 
while increasing that of kerosene by 2.53%; the consumption of electricity is not 
affected. When charcoal becomes more expensive, households mainly shift towards 
kerosene; a percentage rise in the price of charcoal increases mean household 
expenditure on kerosene by ETB 2.28. 
 
Bereket et al. (2002) showed a percentage increase in the price of firewood increases 
the demand for charcoal and electricity by 3.10% and 0.59%, respectively, while 
decreasing that of kerosene by 0.63%. Since both the budg
e
fi
b
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dget 
share rcoal is much h cate that the 
effects on the m els,  and , is eren n 
incre n the firew urag onsu f ele ut 
disco s the use of kerosen
 
The p olicy impo ing e atte rgy y 
chan relative price larly y an ne a o 
energy resources ve g t inte  in E ubs ls 
are m eape  to u ed o uragi e of r. 
Energy prices are ed e ve a he p  othe s 
like g down  of d on. K was licitly
but t sidy b yond city o ernm ecen e 
has sed to rnat  price ricity w 
long margi n Et owev ntly  has d 
signi y. 
 
Bere  al. ( wed e co ing e are tly 

tures for urban poor households. 
ean energy expenditure of poor and non-poor households is only 14% and 35% of 

his result is an indication that 
city is n poor household. LPG is a 

es in excess of general inflation rate.  

increases by ETB 2.68 for a percentage increase in the price of firewood. The bu
of cha igher than kerosene. The elasticities also indi

odern fu kerosene  electricity  quite diff t result; a
ase i price of ood enco es the c mption o ctricity b
urage e. 

ricing p  has an rtant bear ffect on p rns of ene demand b
ging  energy s. Particu  electricit d kerose re the tw

 with acti overnmen rventions thiopia. S idized fue
ade ch r relative nsubsidiz nes enco ng the us the forme

 subsidiz ither to gi ccess to t oor or for r purpose
slowin  the rate eforestati erosene also exp  subsidized 
he sub ecome be  the capa f the gov ent and r tly the pric
increa wards inte ional market price. The  of elect  was belo
 run nal cost i hiopia, h er, rece the tariff  increase
ficantl

ket et 2002) sho alternativ sts of us lectricity significan
higher than other fuels of mean energy expendi
M
the cost of using electricity compared to other sources. T

by far too expensive for the average urbaelectri
more expensive fuel as compared to kerosene. Kerosene not seems to be affordable 
by all urban households including the poor.  
 
3.4 Energy per unit of cost 
 
The choice of kerosene depends, among other things, on its relative cost, their 
availability and convenience. The availability of evidence indicates that kerosene 
prices have been rapidly increased as a result of international oil price crisis. In the 
past, fuel wood prices were almost comparable to those of modern fuels. Ethiopia 
was experiencing kerosene fuel price ris
 
The demand for fuels depends on their nominal price. However, 1 kg of fuel wood 
produces a lot less energy compared to the equivalent quantity of kerosene and such 
condition will entail comparison of prices based on their energy content rather than 
nominal prices. Low-quality fuels (e.g. firewood) that burn less efficiently when used, 
and so more is required to perform the same task. The purpose of evaluating the 
energy content per unit cost is to standardize the true value of household fuels.  
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 Conversion factors used to 
alculate energy content per unit of weight for each source of fuel is given below. 

In order to standardize the price to common unit we need to convert nominal price to 
energy content in MJ per unit of cost (MJ per ETB).
c
 
Basic density of wood = 500 kg/m3 
Energy content of fuel wood (air-dried) ≡ 14.5 MJ/kg 
Energy content of fuel wood ≡ 7250 MJ/m3 
Energy content of charcoal ≡ 29 MJ/kg 
Energy content of kerosene ≡ 36.7 MJ/litre 
 
Table 10 indicates that kerosene is becoming more expensive fuel than charcoal and 
fuel wood. Despite its inconvenience, fuel wood has highest energy content per unit 
of cost. The low energy costs that the poorer households spend on charcoal and fuel 
wood indicate its less cost relative to commercial fuel such as kerosene, which have 
low energy content per unit of cost. The amount of energy the household received per 
unit of ETB is declining over time in Ethiopia. In 2006 the household received 8.91 
Mega Joule per unit cost of one ETB (see Table 10). 
 
Table 10:  Nominal and energy content price of fuels in Addis Ababa  

Nominal price (in ETB) Mega Joule(MJ) per ETB 
Year Firewood 

per m3 
Charcoal 

per kg 
Kerosene 
per litre 

Firewood Charcoal Kerosene 

2001 79.88 1.00 2.00 90.8 29.0 18.4 
2002 92.76 1.06 2.00 78.2 27.4 18.4 
2003 102.65 1.45 2.00 70.6 20.0 18.4 
2004 112.85 2.15 2.00 64.2 13.5 18.4 
2005 130.21 2.10 3.00 55.7 13.8 12.2 
2006 - - 4.12 - - 8.91 

Source: CSA (2001–2005), except for EBF price.  
* User changed nominal price to energy content per unit cost using conversion factors. 
 
Quality of fuels increases from firewood, charcoal, kerosene, LPG, to electricity. But, 
the nominal price of kerosene has been increasing since last year. The local 
kerosene price has increased by 37% in 2006 due to current oil price crisis in 

ternational market. Within 2001–2005 the nominal price of wood and charcoal has in
increased by 63% and 110%, respectively. Energy content per unit cost of fuels 
declined as we go from firewood, charcoal, to kerosene. Fuel wood has the highest 
energy content per unit cost, charcoal the second and kerosene the lowest.  
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 energy received per unit cost is becoming smaller 
ver time for charcoal and kerosene. The closest gap observed was at 2005. After 

ributions and investment. 

a matter of key concern to policymakers 
use kerose easing in the international market. The 
tu  imports needs to be carefully examined in 

ght of alternatives energy sources (e.g. renewable energy). Kerosene fuel began in 

rate of 
eforestation. In this regard, renewable energy resources should be given the highest 

d for 
kerosene should be modified by practical and economic measures taken to reduce 

In general, energy content per unit cost has declined over the last five years for all 
fuels. It has declined for the last five years for fuel wood, charcoal and kerosene by 
39, 52 and 52%, respectively. The highest decline observed is for kerosene and 
charcoal. Kerosene now becomes more expensive than fuel wood as well as 
charcoal. However, the amount of
o
2006 Kerosene become the most expensive fuels among wood, charcoal and 
kerosene. Even if fuel wood has the lowest quality, it is the cheapest energy source 
among these fuels and that is why poor households preferred to consume it.  
 

4. Recommendation 
 
The demand projection has quite important information for business decision-making 
in the future. Generally the central part and Eastern regions occupy the highest 
market share next to Addis Ababa and should be given the highest priority for 
erosene distk

 
The demand for kerosene is growing proportionally with per capita income. Kerosene 
is highly income elastic commodity. Kerosene is becoming the most expensive 
commercial fuel. Kerosene is also price elastic, implying price increase will lead to a 
significant reduction in demand for kerosene. 
 
Ethiopia is heavily dependent on petroleum import. The country imports all of its 
petroleum fuels requirements. Oil security is 
beca ne price is strictly incr
oppor nity cost of increasing kerosene
li
the early 1980s as a long term means to address urban energy demand and to relief 
pressures on biomass supplies shortage has now become one of the Ethiopian major 
foreign exchange expenditure. The pattern of future demand for kerosene should be 
modified by economic measures taken to reduce the severe cost burden on the 
balance of payment without affecting the advantage of kerosene to arrest the 
d
priority for investment. One of such investment area is ethanol production from sugar 
factories. 
 
The opportunity cost of continued high kerosene imports needs to be carefully 
examined in light of alternatives (e.g. renewable energy). Renewable energy 
resources should be given the highest priority. The pattern of future deman
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he development of commercial fuels is highly capital intensive. And energy enters 
economy as a universal input. Efficient use of 

 important issues of economic 
nergy sector has to be environmentally 

sity of the economy should be 
substitution of primary non-commercial 

iomass energy by efficient commercial sources. There should be a room for 

opment. The country, however, 
ces difficulties with commercial energy supplies, particularly electricity supply. 

The government’s as gradually cutive 
in  in he en o consider the use of other fiscal 
mechanisms r to i  acc de  s pe e 
po d to satisfy future y use g  Howev is will ne with  to 
avoid introdu tructu ns into the m  Meas should be 
taken to ens  mode ergy sou are rea vailable ral area
 
Th ry o le play to the t shoul encou . Distri  of 
kerosene shall be fully open to the p  sector. Investment shall be b on 

open access to the network, balanced 

the severe cost burden of imported oil in the balance of payment and to arrest the 
rate of deforestation of forests.  
 
T
into all productive sectors of the 
resources and long term sustainability are the two
panning. Besides, future growth in the e
sustainable. At the same time, over all energy inten
designed on the account of progressive 
b
substitution of biomass by other products such as electricity, natural gas and other 
renewable source of energy. 
 
Ethiopia is reasonably well endowed with energy resources, particularly hydro-
electricity and other renewable energy sources. There are extensive rivers and 
tributaries that could provide a large hydro-electric power. These resources can play 
a catalytic role in sustaining Ethiopia’s energy devel
fa
 

 subsidy on kerosene h eroded through its conse
crease  price. T  governm t may als

ess to mo in orde ncrease rn energy ervices es cially to th
or an energ oals. er, th be do  care

cing s ral distortio arket. ures also 
ure that rn en rces dily a  in ru s. 

e ent f multip ers in marke d be raged bution
rivate ased 

economic and financial criteria considering 
domestic supply and environmental impacts. 
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