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Using data from the Household Budget Survey 2007, this study examines two main issues: i)  the
affordability of kerosene, liquefied petroleum gas (LPG) and electricity to poor urban households,
i.e., households below the basic needs poverty line; and ii) energy expenditure patterns in poor
and non-poor urban households in Tanzania. 

Results indicate that kerosene is affordable but electricity is far too expensive for poor urban
households. Based on estimates of the upfront costs of accessing different energy sources, the
cost of electricity is found to be 1.2 times the cost of using LPG and 16 times the cost of using
kerosene. Data on household expenditure patterns show that charcoal is the single most
important source of energy in urban areas not only for poor households but also for non-poor
households. Electricity accounts for the lowest share of the household energy budget, with
households spending the minimum on electricity while spending more on cheaper sources of
energy such as charcoal. 

Furthermore, poor and non-poor households expend a similar proportion of their total income on
energy needs, hence refuting the hypothesis that poor households spend a relatively larger
percentage of their income on energy compared to well-off households. Evidence also indicates
that as income increases, households shift to efficient sources of energy such as electricity.
However, they still adopt a “mixing” strategy by maintaining charcoal as their primary source of
energy for cooking, leading to wide volatility in household energy expenditures. Significant
regional disparities exist for firewood and electricity, but less so in the case of charcoal.
Households’ dependence on charcoal in Dar es Salaam is similar to other regions. 

Abstract



Can the urban poor afford the cost of using electricity and kerosene? This question has been
consistently raised; primarily in the political arena, unfortunately less so in the academic domain.
The prominence of the issue of energy affordability comes from three major factors. First and
foremost is the persistent crisis in the affordability of kerosene and electricity (which are referred
to in the literature as modern sources of energy1). Secondly, there is ongoing environmental
concern resulting from the continued widespread dependence of households on biomass
sources of energy, especially wood and charcoal. Thirdly, in recent years, there has been
growing public dissatisfaction with the management of the energy sector in Tanzania coupled
with the Tanzania Electric Supply Company (TANESCO), the principal supplier of power in the
country, resorting to price hikes as the primary approach to bridge the gap between the
company’s operating costs and revenue, which has further limited the possibility for poor
households to access electricity. As the African Economic Outlook 2003/04 report observed, the
absence of modern sources of energy at reasonable prices is a serious poverty trap in Africa
(African Development Bank (AfDB) & OECD, 2003). All of these factors have fuelled intense
debate in recent years on the extent to which households in developing countries such as
Tanzania can afford modern sources of energy. 

In most African countries rapid urbanisation entails changes in economic and social structures
and these, in turn, alter patterns of energy use in terms of amount and type (Hiemstra-van der
Horst & Hovorka, 2008). For instance, the 2009 Human Development Report stresses that the
proportion of urban population in Tanzania will reach 26.4 percent in 2010 compared to 18.9
percent recorded in 1990 (United Nations Development Programme (UNDP), 2009)2. There are
several implications of this trend, one of them being the affordability of electricity and kerosene
for poor and non-poor urban households. Energy is crucial in satisfying basic needs; therefore,
the development process depends on the accessibility and affordability of appropriate energy
services. Poverty has a direct correlation with the types and quantity of energy used, and on the
extent to which a population can afford energy services (Karekezi & Majoro, 2008). Therefore,
affordability becomes an unavoidable issue for public policy, particularly in light of the large
differences in household incomes in urban areas. 

Energy expenditure patterns also highlight whether higher economic growth, which Tanzania has
experienced since 2000, supports a shift from non-modern biomass sources of energy to
technologically efficient sources of energy. According to the energy transition theory, as an
economy grows, households will increasingly substitute biomass sources of energy with
kerosene and electricity. In particular, the transition theory stresses that increasing income
coupled with the availability of kerosene, electricity and LPG will result in the substitution of
charcoal and firewood as primary sources of energy. 

Using data from the Household Budget Survey 2007 (URT, 2007), this study examines two main
issues: i) the affordability of kerosene, LPG and electricity for poor urban households; and ii)
energy expenditure patterns in urban Tanzania. In doing so, the research assesses whether the

1

Introduction

1 Most of the literature considers modern sources of energy to include kerosene, liquefied petroleum gas and electricity, for 
example, Meikle & Bannister (2002) and the World Energy Council (WEC) (1999). They are referred to as modern sources because
they are characterised by increased technological efficiency, decreased carbon dioxide emissions and less particles (hence less 
burden of disease), increased capital costs, time saving (easy to transport), and limited undesirable effects on indoor air quality and
efficiency. As consumers climb the energy ladder, kerosene is usually the first modern source of energy to be used, because it is
more easily transported and stored than gas. 

2 Caution should be taken when discussing the “cause” of urbanisation in Tanzania, specifically with reference to migration. According
to World Bank (2007), urban areas in Tanzania are growing but not primarily because of rural-to-urban migration. From 1988 to
2001, migration in Mainland Tanzania only contributed a net 17 percent of urban population growth, against an estimated 25
percent for Africa during the 1980s and 1990s. At the same time migration is more important in peri-urban areas than urban. Two
movements are driving population growth in peri-urban areas – inward from rural areas and outward from urban areas.
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theory of energy transition holds in Tanzania. To the authors’ knowledge, this is the first study to
utilise a nationally representative survey to assess household energy expenditure patterns in
Tanzania and to what extent modern sources of energy are affordable to urban poor households.

The study is guided by three main research questions:

i) Can poor households in urban areas afford modern sources of energy, i.e., kerosene, LPG
and electricity? 

ii) What are the main patterns of energy expenditure within urban households? 

iii) Do we see any shift to electricity and kerosene from the traditional inconvenient sources of
energy? 

To answer these questions, the research follows the methodological approach of Kebede,
Bekeleb and Kedirc (2002). Two hypotheses are made: i) the purchasing power of the poor is
not sufficient to cover the cost of accessing modern sources of energy; and ii) household income
is positively correlated with the consumption of modern sources of energy.  

The report is structured as follows: Section 2 reviews literature pertinent to the study; Section 3
describes the methodology; Section 4 presents the research results; and Section 5 discusses
policy implications arising from the findings.

2



2.1 Theoretical background and empirical testing 
Theoretical literature on household energy usage has been dominated by transition theory under
which households gradually ascend an “energy ladder.” The ladder begins with traditional
biomass energy sources (firewood and charcoal), and, as income increases, moves upwards to
commercial energy sources (kerosene and LPG), and ends with electricity. Modern sources of
energy are perceived to be normal goods while traditional sources of energy are inferior goods
(Hosier & Kipondya, 1993). The ascent of this ladder, though not fully understood, is thought to
be associated with rising income and increasing urbanisation (Vivien, 2000). Households
normally rank biomass energy at the bottom and electricity at the top based on physical
characteristics such as cleanliness, ease of use, cooking speed and efficiency (Akabah, 1990;
Eberhard, Dickson & Pouris, 1989; Hosier et al., 1993; Leach, 1988, 1992). While these
preferences are assumed to be “non-economic” (Leach, 1988, 1992), energy-switching
behaviour is seen to be regulated by household income relative to the costs of various energy
sources and their appliances (Hiemstra-van der Horst et al., 2008). Hence, climbing “up the
ladder” to more ideal forms of energy is “automatic” as income increases, or “down the ladder”
as income decreases (Akabah, 1990; Arnold, Kohlin & Pearson, 2006; Campbell, Vermeulen,
Mangono & Mabugu, 2003; Dang, 1993; Eberhard et al., 1989; Hosier and Dowd, 1987; Hosier
et al., 1993; Karekezi & Majoro, 2002; Martins, 2005; Marufu, Ludwig, Andrae, Meixner & Helas,
1997)3.

In support of the transition theory, cross-country studies have revealed a positive correlation
between rising income and increasing use of modern sources of energy (Hosier & Dowd, 1987),
and research in Asia confirmed that urbanisation and economic development were improving
usage of modern sources of energy (Leach & Mearns, 1988). Consistent with these findings,
Leach (1992) shows that replacing traditional biomass energy in Sub-Saharan Africa is a basic
feature of economic growth. However, some empirical studies have found the reality to be more
complex than what is suggested by transition theory. While Hiemstra-van der Horst et al. (2008)
found that transition theory ignored energy-use patterns at lower levels of aggregation, that study
wrongly dismissed the importance of structural factors such as relative energy prices. Barnes
and Qian (1992) as well as Hosier and Kipondya (1993) found that households tend to rely on a
range of energy sources that typically encompass at least two steps on the energy ladder. There
are several possible explanations for this behavior. First, unreliable supplies may require
households to rely on diverse sources of energy. Secondly, different energy sources are more
cost-effective for some uses than others, for instance it may make economic sense to use
electricity for lighting but charcoal for cooking (Barnes et al., 1992; Hosier et al., 1993).

2.2 Energy studies in Tanzania
Knowledge of urban energy use in Tanzania is of growing importance due to the country’s rapid
urbanisation (UNDP, 2009) in conjunction with the increasing scarcity and cost of traditional
biomass energy sources (Hosier et al., 1993). However, research on household energy
expenditure patterns and affordability in Tanzania has been limited. Furthermore, the existing
literature is old, and may not reflect changes in energy use that have taken in recent years.
Available data indicate that the household sector is the largest energy-consuming sector in
Tanzania, accounting for nearly 80 percent of Tanzania’s total final energy consumption (Hosier
et al., 1993). In comparison, the industrial sector consumes the largest percentage of electricity
(Mwandosya and Luhanga, 1985). Biomass energy in the form of firewood and charcoal is the
main source of energy in rural households with firewood dominating the overall national energy
balance (Hosier, 1993). For example, 90 percent of energy requirements of Kigoma inhabitants

3

Literature Review2

3 Mainly obtained from Hiemstra-van der Horst et al., 2008
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is derived from traditional non-commercial energy sources, including firewood, charcoal, grass
and animal manure (Fergus, 1983). Firewood is generally preferred in rural areas mainly because
it is free, while charcoal is preferred in urban areas due to its ease of transportation, distribution
and storage (Mwandosya & Luhanga, 1993). Charcoal is not only the dominant energy source,
but also the “stable” principal energy source for households in urban areas (Hosier et al., 1993).
However, it important to note that it is very rare to find a household dependent on a single
energy source, for example, electricity or kerosene alone (Hosier et al., 1993)4. 

Data to date indicate that household energy consumption responds to price5 and local
availability (Hosier et al., 1993). Hence in both the short and medium terms the dynamics of
energy demand might be more influenced by price and availability rather than a natural process
of climbing the “ladder” as income increases. However, data in Hosier et al. (1993) validate the
energy ladder hypothesis in Tanzania. A “significant” shift is found to have taken place in
Tanzania towards kerosene (both in terms of quantity and number of users) away from firewood
and while the proportion of households using electricity has remained the same, the quantity
consumed has increased. In particular, 95 percent of households in the lowest income
category use kerosene and this percentage decreases with increases in income. However, for
the highest income group, the average quantity of kerosene used first increases as income rises,
but then decreases with higher levels of income (Hosier et al., 1993).  

2.3 Energy studies in other developing countries
Consistent with evidence from Tanzania, Ouedraogo (2005) found firewood to be a “transitional
source of energy” in Burkina Faso. Firewood was also the preferred source of energy for most
urban Burkinabe households. In contrast, most urban households in Tanzania prefer charcoal.
Similar to Tanzania, access to modern sources of energy in Burkina Faso is mainly constrained
by income and accessibility. 

Empirical studies have commonly concluded that lower income groups in Sub-Saharan Africa
pay a much higher proportion of income to meet their energy needs compared to higher income
groups; the use of modern energy sources by the poor being hampered by up-front costs, e.g.,
costs of connection to grid electricity (Karekezi et al., 2002; Karekezi et al., 2008; Global
Network on Energy for Sustainable Development (GNESD), 2008)6. Evidence also shows that
poor households typically use different types of energy for different purposes. For example,
kerosene followed by electricity are the most commonly used energy sources for lighting in
Kenya’s Kabera slum, while kerosene is the predominant energy source for cooking followed by
charcoal (Karekezi et al., 2008). 

4 For an overview of patterns of energy use, see Mwandosya & Luhanga, 1985; for policy, institutional and strategic issues, see
Mwandosya and Luhanga, 1993; and for future energy development in Tanzania see Hosier et al. (1993).

5 As discussed by Hiemstra-van der Horst et al. (2008), the role of relative price has been a subject of intense debate. Some studies
have shown price as a limiting factor on the movement up the energy ladder; others have indicated that the ability of price to limit
energy usage is only relevant along with other factors such as availability. Yet other studies have considered income as the most
important factor rather than price volatility. However, the dominant underlying position has been that price differentials serve not to
influence consumer preferences or active decision making but to reduce the range of affordable choices, preventing the poor from
using “more ‘decent’ sources of fuel supply like LPG, biogas, kerosene, etc.” (Akabah (1990) quoted in Hiemstra-van der Horst et
al., 2008).

6 For a general overview of the energy sector in Africa see, for example, Karekezi (2002) and GNESD (2008).
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Karekezi et al., (2002) and International Council for Science (ICSU) (2007) both provided a
regional perspective by consolidating findings from various country-level studies in Africa. Some
of the common characteristics of energy consumption in urban areas in Africa were as follows:

a) Per capita energy consumption in urban areas is much higher than in rural areas. 

b) As major consumers of energy, urban areas either directly or indirectly contribute to
energy-related environmental problems, for instance, indoor and ambient air pollution. Some
of these environmental problems are specific to urban areas, for instance transport-related
emissions.

c) The urban energy-consumption spectrum ranges from energy-intensive industries (formal
sector) to low-income households with low-to-medium energy-consumption levels (informal
sector). Furthermore, regional disparities in Africa in terms of households’ energy
characteristics are large. Access to electricity in Sub-Saharan Africa is low; only 53 percent
and 8 percent of urban and rural households, respectively, have access to power compared
with 99 percent and 88 percent of urban and rural households, respectively, in northern
Africa (ICSU, 2007). 

Though understanding regional disparities assists in formulating regional and international
developmental policies, country-level studies such as this one are vital in revealing variations and
diversity in energy usage to inform national policies. 

This review of literature indicates the significance of the current study in adding to existing
knowledge on energy usage in Tanzania. First, no study to date has utilised a nationally
representative survey to assess household energy expenditure patterns in Tanzania and the
extent to which modern sources of energy are affordable to poor urban households. Secondly,
Tanzania has registered GDP growth between six and eight percent per annum since 2001
coupled with a marginal decrease in income poverty as evidenced by HBS 2007. While existing
literature on household energy demand generally substantiates the transition of households to
more modern energy sources as income increases, it is important to assess whether Tanzania’s
recent growth experience has been coupled with households switching towards more efficient
sources of energy.  The last study to focus on this topic – Hosier et al. (1993) – was undertaken
17 years ago, did not use a nationally representative data, and was conducted within a starkly
different macroeconomic environment. The availability of HBS 2007 with disaggregated data for
urban areas presents a valuable opportunity to examine recent trends in energy usage in
Tanzania.  



3.0 Regulation of the energy sector in Tanzania
The Energy and Water Utilities Regulatory Authority (EWURA) is the principal regulator of
the energy sector in Tanzania, responsible for the technical and economic regulation of the
electricity, petroleum, natural gas and water sectors in Tanzania. It is an autonomous
multi-sectoral regulatory authority established by the Energy and Water Utilities Regulatory
Authority Act, Cap. 414. EWURA’s powers also emanate from sector legislation. The principal
laws relevant to EWURA by sector are as follows: 

• in the electricity sector, the Electricity Act, Cap. 131; 

• in the petroleum sector, the Petroleum (Conservation) Act, Cap. 392; 

• in the water and sewerage sectors, the Water (Utilisation and Control) Act, Cap. 331, the
Waterworks Act, Cap. 272 and the Dar es Salaam Water Supply and Sewerage Authority
Act, Cap. 273; and

• in the natural gas sector, some of the regulated activities are governed by the Petroleum
(Exploration and Production) Act, Cap. 328. The Ministry of Energy and Minerals is 
currently drafting the Gas Supply Bill to split the roles of EWURA from those of the sector
ministry. 

The functions of EWURA include licensing, tariff review, performance monitoring, and standards
with regards to quality, safety, health and environment. It is also responsible for:

i) promoting effective competition and economic efficiency;

ii) safeguarding the interests of consumers;

iii protecting the financial viability of efficient suppliers;

iv) promoting the availability of regulated services to all consumers including low income, rural
and disadvantaged consumers;

v) preserving the environment;

vi) enhancing public knowledge, awareness and understanding of the regulated sectors
(including the rights and obligations of consumers and regulated suppliers, and the ways in
which complaints and disputes may be initiated and resolved), as well as the Authority’s
duties, functions and activities. 

6
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4.1 Data
This study uses household data from the 2007 Household Budget Survey. The survey was
undertaken between January and December 2007 in all 21 regions of Mainland Tanzania. A total
of 10,466 households were sampled. The HBS database provides disaggregated data for Dar
es Salaam region, other urban areas and rural areas. Information was collected on the following
areas:

a) Household members’ education, economic activities, and health status;

b) Household expenditure, consumption and income;

c) Ownership of consumer goods and assets;

d) Housing structure and materials;

e) Distance to services and facilities; and 

f) Food security.

For this research, HBS data were extracted on household recurrent expenditure on kerosene,
LPG and electricity as well as expenditure on appliances (fixed costs). The HBS database also
provides information that can be used to compute the energy purchasing power for each
household.  Retail prices for electricity and kerosene were obtained from TANESCO and
EWURA, while information on the lifespan of appliances (in order to compute annualised
depreciation figures) were sourced from interviews with experts and from independent reviews
available on the internet. The prices of appliances were obtained through a small survey of retail
shops. The prices obtained were adjusted for inflation in order to approximate the actual prices
prevailing in 2007.

With respect to household income, the HBS 2007 database classifies all households as poor or
non-poor with reference to the basic needs poverty line. The basic needs poverty line, which is
based on consumption per adult equivalent for 28 days, was set at TShs 13,998. Hence, poor
households are those with per capita income less than the poverty line; non-poor households
are those with per capita income above the poverty line. 

The researchers encountered two data limitations. First, the analysis of LPG usage in poor
households had to be dropped as no households below the poverty line used LPG. Secondly,
Kebede et al. (2002) also examined the use of sawdust and dung cakes. However, the HBS
2007 dataset does not include data on these two energy sources. Hence, the current analysis
of household energy expenditure patterns concentrates only on kerosene, LPG, electricity,
firewood and charcoal. 

4.2 Methods 

4.2.1 Affordability of modern sources of energy
Following the methodology by Kebede et al. (2002), the affordability of modern sources of
energy was assessed by comparing the costs of accessing electricity, LPG and kerosene
against the energy purchasing power of poor households. 

7
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4.2.1.1 Cost of kerosene, LPG and electricity
To estimate the total cost of electricity and kerosene, recurrent energy costs – i.e., litres of
kerosene7 or kilowatt hours (kWh) of electricity consumed by a household multiplied by the price
per litre or kWh – were added to the fixed costs of energy usage. Two costing methods were
used to calculate the fixed costs. The first method is based on the upfront costs incurred by
households to access kerosene, LPG and electricity, i.e., the expenditure required to purchase
the fixed components necessary for using kerosene and/or electricity, for example, an electric
stove, light bulbs, internal wiring and electricity (LUKU8) meter. Under this first method the full
cost of appliances is calculated without considering depreciation. 

The second costing approach applies an annualised method of depreciation to estimate the cost
of fixed components. This second approach, therefore, considers the cost that arises from
having capital tied up in an appliance, regardless of whether a household uses the appliance or
not. The value lost each year should thus include not only the annual depreciation cost but
also the interest foregone on the capital that could otherwise have been invested. With the
annualisation method, the total amount of interest foregone is averaged over the life of the asset,
so that the resulting figure is the same from year to year. The annualisation factor is thus given
as: 

Where: 
a (r, n) = Annualisation factor 
r = prevailing rate of interest 
n = usable life of capital asset

The figure used for annualised depreciation involves multiplying the purchase price of each
appliance by an annualisation factor. Table 20 in the appendix shows how the annualisation
figure was computed for each fixed component. For both costing methods – upfront costs and
annualised depreciation – the costs of the fixed components are then added to the recurrent
costs of electricity and kerosene.  

Cost categories for kerosene
Three cost categories for kerosene were calculated based on whether households have both a
stove and a lamp, or only one of these appliances:

1) Kerosene + Stove (Cheapest cost category of kerosene)
This cost category assumes that the household uses a kerosene stove for cooking and other
sources of energy for lighting. 

7 It is worth mentioning that the price components of kerosene differ from other fuels such as petrol and diesel. There is no value
added tax (VAT) or import duty on kerosene. VAT is only charged on the transportation costs, i.e., when kerosene is transported
from Dar es Salaam to other regions. The only applicable tax is the excise duty amounting to TShs 52 per litre of kerosene. Therefore
the difference between the CIF value (plus excise duty) and the retail price includes operating cost and profits for suppliers. However,
for this study only the retail prices (recurrent cost to households) and appliances (fixed costs) are assessed.

8 LUKU is the abbreviation for Lipa umeme kadri unavyotumia, the system used by TANESCO whereby consumers prepay for elec-
tricity. Prepaid vouchers with unique numeric codes are purchased and these codes are then entered into the LUKU meter installed
in the premises
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2) Kerosene + Lamp9 (Medium cost category of kerosene)
This category assumes that the household uses a kerosene lamp for lighting but other sources
of energy for cooking. 

3) Kerosene + Stove + Lamp (Expensive cost category of kerosene) 
This category assumes that the household uses a kerosene stove for cooking and a kerosene
lamp for lighting. 

For each category, the cost of the stove and/or lamp (computed using upfront costing and
annualisation methods) are added to the annual cost of kerosene, i.e., the value of the total
number of litres of kerosene used by households over one year, to get the total cost of using
kerosene. There will be variations in the cost of kerosene due to variations in both prices and
amounts consumed by households in different urban centres. 

Cost of LPG
Similar to kerosene, the cost of using LPG is estimated by adding up the recurrent cost of LPG
to the price of LPG stoves and cylinders, which were also computed using upfront costing and
annualisation methods. 

Cost categories for electricity
Assessing the cost of electricity is more complicated given the greater number of cost
components related to using electricity. For simplicity, five components are included in this
analysis to generate two main cost categories for electricity. The five cost components for
accessing electricity are: i) connection costs; ii) internal wiring; iii) electric light bulbs; iv)
electricity consumed, i.e., the recurrent cost of electricity; and v) electric stove. The two cost
categories for electricity are based on the assumption that the first four cost components
cannot be separated. Additional costs of using electricity will depend on whether households
use an electric stove for cooking. Therefore, the two cost categories for this analysis are:

• Cheapest cost of electricity. This category includes connection costs, the cost of internal
wiring, electricity consumed, electric light bulbs without electric stove. 

• Expensive cost of electricity. This category includes connection costs, the cost of
internal wiring, electricity consumed, electric light bulbs and electric stove. 

4.2.1.2 Energy purchasing power
To assess whether modern sources of energy are affordable, household costs of accessing
electricity and kerosene are compared to the household’s energy purchasing power. Kadebe et
al. (2002) estimated energy purchasing power by using the total energy expenditures10 of
households. Following this approach, three categories of purchasing power are computed:

• Lowest purchasing power category: This category is computed by adding up household
recurrent expenditures on firewood, charcoal, kerosene, electricity, matches, candles, LPG,
dry cell batteries and other energy sources. 

9

9 The cost of lamps includes the costs of ‘kibatari’ which is the HBS 2007 database is coded as “other lighting equipment using
kerosene”. This is done mainly for simplification purposes to avoid multiple costs categories.

10 In micro-economic theory, household expenditures are more representative of the behavior of the household than its income,
because the household standard of living can be determined by multiple factors such as remittances from outside the household
(Ouedraogo, 2006). Household expenditures are therefore frequently used to represent purchasing power. In this study, household
expenditure on energy is used as a proxy for energy purchasing power. 



• Medium purchasing power category: This category includes all items under the lowest
purchasing power category plus transport fuel (petrol and/or diesel). This category relates to
households with automobiles. 

• Highest purchasing power category: This category includes all items under the medium
purchasing power category plus households expenditure on appliances related to energy
use. Appliances include charcoal, gas and/or kerosene stoves, electric cookers, charcoal
irons, electric kettles and jugs, kerosene lamps, flashlights/torches, electric bulbs, electric
wire, adapters and distributors, plugs and sockets. 

The advantage of this categorisation is to reveal the impact of the different components of
energy use: recurrent costs, fuel for automobiles and the fixed cost of appliances. As this study
focuses on poor households, these categories differentiate expenditure on basic sources of
energy (category 1) from non-necessities like transport fuel (category 2).  

4.2.2 Energy expenditure patterns
The energy expenditure pattern of households is examined through descriptive analysis (ratios
and percentages) to assess the extent to which households mix different sources of energy,
thereby indicating the rate at which electricity and kerosene are substituted for other sources of
energy. In addition to the household’s total energy expenditure (i.e., their energy purchasing
power), this analysis examines expenditure on individual sources of energy, i.e. charcoal,
kerosene, etc. 

Standard deviations are first computed to check volatility in energy expenditures. Then the
energy budget shares for households are calculated. Energy budget shares are computed in two
ways. First, the total energy expenditure (for each of the three categories energy purchasing
power categories listed under Section 4.2.1.2) as a percentage of total household expenditure
is computed to determine the proportion of household income being spent on energy. This
analysis is done for both poor and non-poor households. Secondly, the total expenditure on
individual sources of energy are calculated as percentages of the total household energy
budget to determine how the energy budget is divided between different sources of energy and
to see which energy type is dominant. As households are classified between poor and non-poor,
this approach will determine whether non-poor households use modern sources of energy to a
greater extent compared with poor households. 

10



5.1 Sources of energy for cooking and lighting in Tanzania

Main findings

• Kerosene is the prime source of energy for lighting in Tanzania and the second most
common source of energy for cooking after charcoal.

• Households do not depend on one source of energy, for example, electricity or
kerosene alone. They use a “mix” strategy.

The presentation of results starts with findings on the general pattern of energy use for lighting
and cooking. Table 1 shows kerosene to be the prime source of energy for lighting in Tanzania
(83% of households) and the second most common source of energy for cooking after charcoal.
Electricity is the most frequently used energy source for lighting after kerosene (12% of
households). The data indicate that households tend to rely on more than one source of energy
and that the different energy sources are often used for different purposes, for instance,
electricity for lighting but charcoal for cooking. Hence households do not depend on one source
of energy, e.g. electricity or kerosene alone.

Table 1: Sources of energy for cooking and lighting

Source Cooking Lighting

Electricity 0.5 12.3

Gas – Industrial 0.2 -

Gas – Biogas - 0.1

Kerosene 3.0 83.0

Charcoal 22.8 -

Firewood 73.3 3.6

Candles - 1.0

Other sources 0.2 -

Total 100 100

Source: URT, Household Budget Survey 2007

5.2 Costs of kerosene, LPG and electricity 

Main findings

• All households using LPG are non-poor i.e., no households below the poverty line used
gas.

• Using the annualised costing approach, LPG is the most expensive energy source.  

• Using the upfront costing approach, electricity is more expensive than gas and
kerosene. Even in the cheapest electricity cost category, the cost of kerosene is only
13% that of electricity. 

• Energy costs vary between Dar es Salaam and other urban areas. Costs for kerosene
in other urban areas are 18% higher than in Dar es Salaam, while electricity costs are
23% higher in Dar es Salaam than in other urban areas. 

11
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5.2.1 Cost of kerosene
Based on HBS 2007 data, on average, poor urban households use 1.4 litres of kerosene per
month or 16.6 litres per year. The value of 16.6 litres of kerosene is then added to the cost of
fixed components to get the total cost of using kerosene11. There will be variations in the cost of
kerosene due to variations in price of kerosene and amounts consumed by households in
different urban centres. Three cost categories for kerosene – cheapest, medium and highest –
were calculated as explained under Section 4.2.1.1.

Table 2: Upfront costs of accessing kerosene (TShs)

Cheapest cost category Medium cost category Highest cost category

Fixed cost 5,500 7,750 13,250

Recurrent cost 14,840 14,840 14,840

Total 20,340 22,590 28,090

Table 3: Annualised costs of accessing kerosene (TShs)

Cheapest cost category Medium cost category Highest cost category

Annualised fixed cost 637 1,023 1,660

Recurrent cost 14,840 14,840 14,840

Total 15,477 15,863 16,500

5.2.2 Cost of LPG
The HBS 2007 was undertaken when the use of LPG as a source of energy for households was
picking up gradually in urban centres. However, all households which were found to be using
LPG were non-poor (i.e., they were above the poverty line). In other words, no household below
the poverty line was found to use LPG, potentially reflecting the high recurrent and fixed costs
of LPG as well as difficulties in accessibility. However, we still calculated the cost components.
A standard gas cylinder in Tanzania contains 15 kg of LPG. The HBS 2007 shows that an
average household uses 14.9 kg of gas per month costing on average TShs 29,800.  

Table 4: Upfront costs of accessing LPG 

TShs

Fixed cost 17,333

Recurrent cost 357,600

Total 374,933

Table 5: Annualised costs of LPG

TShs 

Annualised fixed cost 1,426

Recurrent cost 357,600

Total 359,026

12

11 The average price per litre was 894 TShs.



5.2.3 Cost of electricity
Table 6 describes the five cost components for accessing electricity identified by this study.

Table 6: Cost components for accessing electricity

Electricity consumed Poor urban households on average use 51.7 kWh per month or 

620.4 kWh per annum depending on whether they are in Dar es Salaam

or in other urban areas. 

Connection costs The LUKU meter worth TShs 200,000

Electric bulbs Poor households on average use 18 electric bulbs per annum

(averaged from  the HBS 2007).

Internal wiring Thirty metres of internal wiring estimated to cost TShs 71,947.

Electric stove Common for households with electricity connection.

TANESCO offers different pricing categories depending on usage. According to HBS 2007, the
average usage of poor households is 51.7kWh per month; hence falling under TANESCO’s
Domestic Low Usage Tariff (DI) charging TShs 128 per kWh. The first 50 kWh of electricity are
subsidised by TANESCO and are not subjected to service charges. In this tariff category, power
is supplied at a low voltage, single phase (230 volts).12

Table 7: Upfront costs of accessing electricity 

Cheapest Cost Category Expensive Cost Category 

Fixed cost 310,295 377,045

Recurrent cost 79,411 79,411

Total 389,706 456,456

Table 8: Annualised costs of accessing electricity 

Cheapest Cost Category Expensive Cost Category 

Annualised fixed cost 37,816 43,993 

Recurrent cost 79,411 79,411

Total 117,227 123,404

Using the annualised costing approach, the cost of accessing LPG is by far the most expensive.
The highest annualised costs of using kerosene and electricity are only 5 and 34 percent,
respectively, of the cost of using LPG (see Table 8).  However, using the upfront costing method,
the cost of electricity is higher than LPG and kerosene. The cost of using electricity (the
expensive cost category) is 1.2 and 16 times the costs for using LPG and kerosene (the highest
cost category) respectively (see Table 7). This is due to higher fixed costs required for electricity

13

12 The average usage (i.e. 51.7kWh) marginally exceeds the 50kWh threshold for DI category because of few outliers in the database
(i.e. a few poor households used more than 50kWh). Therefore it is still logical to assume that poor households falls under the DI
category allowing us to apply TShs 128 when computing the annual electricity bill for poor households.  



(wiring, appliances and Luku meter) while for LPG you only need to purchase the appliances and
a gas cylinder.  

In subsequent sections of this report, LPG usage is not analysed for two reasons. First, no poor
urban households in HBS 2007 used LPG.13 Secondly, the use of LPG for cooking is a recent
phenomenon in Tanzania. It is expected that over time the costs of LPG, especially fixed costs,
will fall as more suppliers enters the market contrary to the situation which prevailed in the
1990s.14 It is also expected that the widespread perception about gas-specific risks, such as
possible asphyxiation or explosive accidents, will decrease. Therefore, when LPG is excluded,
the data in Table 7 and 8 indicate that electricity is a far more expensive source of energy than
kerosene. Even in the cheapest scenario, the cost of kerosene is only 13 percent of the cost of
electricity. In other words, the cheapest cost of electricity is more than 7 times the cost of using
kerosene with stove and lamp. In all costs categories, kerosene is cheaper and electricity more
expensive to use.

5.2.4 Regional disparities in energy costs between Dar es Salaam and other 
urban areas

Significant differences in the annualized costs of both kerosene and electricity were found
between Dar es Salaam and other urban areas (see Table 13 in the appendix). The annualized
cost of kerosene for other urban areas is 18 percent higher than in Dar es Salaam. The 
opposite situation applies to electricity. The cheapest and expensive cost categories for 
electricity are 23 and 22 percent higher in Dar es Salaam than in other urban areas. Given that
our analysis focuses on the poor, these cost variations, in absolute terms, are large. Figure 1
shows the differences in the cost of electricity and kerosene between Dar es Salaam and other
urban areas. 

Figure 1: Differences in energy costs between Dar es Salaam and other urban areas

14

13 HBS 2007 shows that gas is effectively out of the reach of poor urban households.
14 For instance, TAOMC (2002) indicates that the Tanzanian LPG market in the 1990s was characterised by shortages and

disruptions in supply, high cost of gas, and lack of investment in infrastructure, packaging and safety. 
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5.3 Affordability of electricity and kerosene to poor urban households 

Main findings

• Kerosene is affordable to poor urban households overall. The cost of using kerosene
is only 23% of the energy purchasing power of poor households. By region, kerosene
is affordable to poor households in all regional urban centres except in Kilimanjaro and
Kagera. 

• Electricity is by far too expensive for poor urban households. The highest household
energy purchasing power is only 61% of the cheapest cost of using electricity. 

• Poor households in smaller regions, for example, Rukwa, Iringa and Manyara, have
more energy purchasing power than households in large urban centres such as Dar es
Salaam.

This section seeks to answer the research question on whether the estimated costs of
electricity and kerosene are affordable to poor urban households.  This is done by comparing
energy costs with the energy purchasing power of poor households. To reveal variations across
urban areas, the purchasing power of poor households in different urban centres are also
compared to the cost of energy.

5.3.1 Affordability of kerosene
Figure 2 compares the energy purchasing power of poor urban households – i.e., the total
household expenditures on energy (for each of the three household purchasing power
categories, low, medium and highest) – with the three categories of costs of using kerosene –
i.e., cheapest cost category (with only stove), medium cost category (with only lamp), expensive
cost category (with stove and lamp). As can be seen from Figure 2, the energy purchasing power
of poor households in all three categories is significantly higher than all the three costs categories
of using kerosene. The cost of using kerosene is roughly 23 percent of the energy purchasing of
poor households. This confirms that kerosene is affordable to poor urban households in
Tanzania.  

Figure 2: Energy purchasing power of poor households compared to the costs of kerosene
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Does the affordability of kerosene to poor households vary by region? Figure 3 presents data for
the 21 regional urban centres of Mainland Tanzania. The results are similar to the data for poor
urban households overall; the energy purchasing power of poor households in most regional
urban centres are significantly higher than the costs of using kerosene. However, there are two
exceptions. In Kilimanjaro, kerosene is unaffordable to the urban poor in all cost categories, and,
in Kagera, the urban poor can afford the cheapest cost of kerosene and medium cost of
kerosene, but cannot afford the expensive cost category which is higher than all levels of
purchasing power. Furthermore, the cheapest cost of kerosene is 28 percent of the purchasing
power indicating higher affordability of kerosene. However, urban centres in Kagera and Arusha
face kerosene costs that are 82 percent and 84 percent of household purchasing power,
respectively. Urban areas with lower costs of kerosene costs expend less and those with higher
costs expend more on energy. For instance, the five regions with highest cost of kerosene spend
about 19 percent more than those regions with the lowest cost. 

Figure 3: Costs of kerosene compared to energy purchasing power of poor urban households,

by Mainland region

5.3.2 Affordability of electricity
Figure 4 compares the two cost categories for electricity with the three categories of household
energy purchasing power. Results show that all cost categories of electricity are significantly
higher than the energy purchasing power of poor households. The highest energy purchasing
power is only between 61 percent and 58 percent of the cheapest cost of using electricity and
the expensive cost of using electricity, respectively. This indicates that electricity is far too
expensive for poor urban households.
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Figure 5 compares the cost of electricity and households’ energy purchasing power for each
regional urban centre. In all regional centres, both cost categories of electricity are significantly
higher than the energy purchasing power of poor households. 

Figure 5: Costs of electricity compared to energy purchasing power of poor urban households, 

by Mainland region 

A second way of measuring affordability involves dividing household purchasing power by
energy cost estimates. If the ratio calculated is equal to or greater than one then that source of
energy is affordable. For this analysis, the highest purchasing power category and the cheapest
cost of electricity are used to assess to what extent households with the highest energy
purchasing power can afford the lowest cost of electricity. No urban centre reaches a ratio of
one. Rukwa, Iringa and Manyara registered the highest ratios at 25 percent, 24 percent and 21
percent, respectively, while Kilimanjaro, Dar es Salaam and Lindi had the lowest ratios at 6, 7 and
7 percent, respectively. These results confirm that that electricity is far too expensive for poor
urban households. However, the results also indicate that poor urban households in Rukwa,
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Figure 4: Energy purchasing power of poor households compared to the costs of electricity
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Iringa and Manyara have greater energy purchasing power than households in large urban
centres like Dar es Salaam. 

The analysis in this section gives us a rough picture of the affordability of kerosene and
electricity to poor urban households. As indicated by Kadebe et al. (2002), the comparison of
households’ total energy expenditure (the proxy used for purchasing power) with energy costs
is a rough measure, because, among other reasons, this method assumes that the total energy
budget of households is expended on the single source of energy under consideration. Whereas,
in reality, households typically do not depend on only one form of energy. This underscores the
need to understand the energy mix used by households in assessing the extent to which
modern sources of energy are being substituted for traditional biomass sources of energy. The
next section, therefore, examines the energy expenditure patterns of urban households in more
detail.

5.4 Patterns of household energy expenditure
This section focuses on patterns of energy usage in order to understand the extent to which
households mix different sources of energy and substitute electricity and kerosene for tradition-
al biomass sources of energy. The analysis examines the patterns of energy usage between poor
and non-poor households as well as variations between urban centres. 

5.4.1 Overall energy expenditure in urban households

Main findings

• There is a wide volatility in energy expenditures, resulting from a tendency to mix
different types of energy for different purposes within the same households.

• Household expenditure on transport fuel is relatively more significant than on energy
appliances.

• Households spend, on average, 11.5 percent of their total expenditure on energy.

• Study data do not support the hypothesis that poor households use a higher
proportion of their income on energy compared to non-poor households.

Table 9 presents data on household expenditure on different forms of energy, and Table 10
provides findings on the share of energy expenditure in the total household budget and the
shares of individual sources of energy as a percentage of total household energy expenditure.
The results show that standard deviations are very high, indicating wide volatility in energy
expenditures. One of the reasons behind this volatility is the tendency to mix, i.e., use different
energy sources for different purposes within the same households, for instance, electricity for
lighting while charcoal alternates with kerosene for cooking. This is consistent with Hosier et al.
(1993) who found that over 70 percent of households in Dar es Salaam utilise kerosene for 
cooking in combination with other sources of energy. 
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Table 9: Total household expenditure on energy and expenditure on individual energy sources

Mean exp. Standard deviation

Total household expenditure on energy

Low energy category: Basic energy sources* 137,989 190,629

Medium energy category: Basic energy sources + transport fuel 173,144 385,398

High energy category: Basic energy sources + transport fuel + appliances 180,519 395,805

Household expenditure on individual energy sources

Firewood 43,836 16,179

Charcoal 84,598 20,295

Electricity 333,583 685,306

Kerosene 24,408 7,390

Note: *Basic energy sources include recurrent expenditures on firewood, charcoal, kerosene, electricity, matches, candles, LPG, dry cell

batteries and other sources. 

Table 10: Share of energy expenditure in the total household budget (for low, medium and high  expenditure

categories) and the shares of individual energy sources in the total household energy budget  

Mean exp.  Standard deviation

Share of energy expenditure in total household budget

Low energy category 0.107 0.086

Medium energy category 0.115 0.098

High energy category 0.120 0.106

Share of individual energy source in the total household energy budget

Firewood 0.132 0.281

Charcoal 0.566 0.387

Electricity 0.040 0.162

Kerosene 0.262 0.299

To assess patterns of energy demand, data from the three energy expenditure categories in Table
9 are analysed. The results show that expenditure in the medium energy category is 25.5
percent higher than the lowest energy category, while expenditure for the highest energy
category is only 4.3 percent higher than medium energy category. This indicates that household
expenditures on transport fuel are more significant than on energy-related appliances. As most
households do not own automobiles, then the proportion of the total income spent by those with
automobiles on energy is significantly higher than those spending only on the basic energy
sources. On the other hand, the small difference in expenditure between the medium and high
energy categories indicates that households use a limited number of energy-related appliances.
This is consistent with the low level of socio-economic development in Tanzania; household
poverty is widespread even in urban centres, which is partly reflected in limited ownership of
appliances.  

Table 10 shows that the proportion of total household expenditure spent on energy fluctuates
around 11 percent and 12 percent, i.e., on average, 11.5 percent of total household expenditure
was spent on energy. Of further note, energy expenditure accounts for a similar proportion of
total household expenditure in both poor and non-poor households (see Table 11). Hence, the
common hypothesis that poor households use a higher proportion of their income on energy
compared to non-poor households is not supported by these findings. 
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5.4.2 Expenditure on individual sources of energy in poor and non-poor 
urban households

Main findings

• Charcoal is the most important source of energy in urban areas not only for the poor but
also for non-poor, absorbing 57 percent of the average household energy budget.

• Electricity has the lowest energy budget share. Households spend the minimum on
electricity while spending more on cheaper sources of energy (mixing electricity with
other sources).

• As income increases, households shift to efficient sources of energy such as electricity.
However, they still use charcoal as the primary source of energy for cooking. 

Study data confirm that charcoal is the most important source of energy in urban areas
absorbing 57 percent of the average household energy budget. This is consistent with the
findings of Hosier et al. (1993). Hosier (1993, pp. 519) further states that “urban settlements in
Tanzania now consume more of both modern sources of energy and charcoal than their rural
counterparts”. Table 11 shows that the share of charcoal within total energy expenditure is
higher for non-poor households (59 percent) than poor households (41 percent), implying that
charcoal is an important energy source not only for the poor but also for non-poor households.
This finding is contrary to the theoretical assumption that inconvenient sources of energy, such
as charcoal, are the source of energy for the poor and that price differences have little effect on
energy selection. The current data suggest that broad-scale structural factors such as price do
influence the choice of energy sources by households. 

Electricity is found to have the lowest energy budget share. It is by far the most expensive source
of energy. Hence, households follow the standard demand principle by spending less on
electricity and more on cheaper sources of energy (i.e. “mixing” electricity with other sources).
This fact is supported by HBS 2007 which points out that “there has been a reduction in the use
of electricity for lighting in urban areas, and an increase in the use of kerosene”. Furthermore,
data in Table 11 show that the share of electricity within the total energy budget of poor urban
households is only 0.6 percent compared with 4.6 percent of the budget of non-poor urban
households. These data confirm that increased income influences the transition of households
towards more efficient sources of energy, such as electricity. As income increases, electricity
usage increases but, at the same time, charcoal continues to be used for cooking. This mixing
approach may indicate that the increase in income might be too little to permit a complete switch
from traditional biomass sources of energy to modern sources such as electricity and LPG.  
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Table 11: Total household expenditure on energy and expenditure on individual energy sources, 

poor and non-poor households (TShs)

Mean exp.

Poor Non-Poor

Total household expenditure on energy

Low energy category: Basic energy sources 68,853 149,991

Medium energy category: Basic energy sources + transport fuel 69,931 191,017

High energy category: Basic energy sources + transport fuel + appliances 71,284 199,442

Household expenditure on individual energy sources

Firewood 35,187 46,669

Charcoal 44,796 89,766

Electricity 68,846 330,298

Kerosene 14,798 26,679

Table 12: Share of energy expenditure in the Total household budget (for low, medium and high

expenditure categories) and the share of individual energy sources in the total household

energy budget, poor and non-poor households

Mean exp.

Poor Non-Poor

Share of energy expenditure in total household budget

Low energy category 0.113 0.106

Medium energy category 0.114 0.115

High energy category 0.116 0.120

Shares of individual energy sources in the total household energy budget  

Firewood 0.274 0.108

Charcoal 0.406 0.593

Electricity 0.006 0.046

Kerosene 0.313 0.253

5.4.3 Regional disparities in energy expenditure

Main findings

• Charcoal is by far the most important source of energy in 17 out of 21 urban centres.
Firewood is the most important source of energy in the other 4 urban centres.

• The dependence of households in Dar es Salaam on charcoal is very similar to other
regions. 

• Wide regional disparities exist for firewood and electricity, but less so in the case of
charcoal. 

• Dar es Salaam demonstrates the lowest per capita consumption of firewood. 

• Households in Mwanza spend a larger proportion of their total income on energy than
other regions.

• The importance of transport fuel is much higher in Kigoma, Mwanza and Dar es
Salaam compared to other urban centres. 
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Proportion of household income spent on energy
Data on energy expenditures in the urban areas of the 21 Mainland regions reveal significant
variations in energy spending between regions (see Table 14 and 15 in the appendix15). For
example, households in Mwanza, which are the highest spenders on energy, spent 49 percent
more of their total income on energy than households in Mtwara, the lowest energy spenders.
Households falling under the highest expenditure category in Kigoma, Mwanza and Dar es
Salaam spend a higher proportion of their income on energy compared with households in other
regions, indicating the importance of transport fuel in these cities. 

Expenditure on individual sources of energy
Wide regional variations were also found in expenditure of urban households on individual
sources of energy. Households in Mwanza, which had the highest expenditure on firewood,
spent more than three times the amount than households in Lindi, the lowest spenders on
firewood. In the case of electricity, the mean expenditure of households in Dar es Salaam was
20 times that of Manyara. For charcoal, the regional variations are not as high as found for
firewood and electricity. Households in Dar es Salaam which are the highest spenders on
charcoal spent only two times higher than households in Ruvuma, the lowest spenders on
charcoal. This strongly suggests the dominance of charcoal as the prime source of energy in
urban Tanzania. 

Shares of individual energy sources within households’ total energy budget
The share of firewood in the total energy budget of households varies from 43 percent in Ruvuma
to 2 percent in Dar es Salaam. This is consistent with results in Hosier (1993) who found that Dar
es Salaam residents had the lowest per capita consumption of firewood compared to other
regions. Firewood is the most important source of energy in only 4 of the 21 urban areas of
Mainland Tanzania: Mtwara, Ruvuma, Iringa and Singida. 

The share of charcoal in the total energy budget of households ranges from 20 percent in
Kilimanjaro to 70 percent in Dar es Salaam. Charcoal is by far the most important single source
of energy for 17 out of 21 urban centres considered, confirming the continued widespread
reliance of households on charcoal as their prime source of energy. 

When kerosene is considered, the share for kerosene in the total energy budget varies between
16 percent in Rukwa to 62 percent in Arusha and 61 percent in Kilimanjaro. The share of
kerosene in the household energy budget in Dar es Salaam is 22 percent. 

The peculiarity of these findings is that households in Dar es Salaam, Tanzania’s primary
commercial centre with modern infrastructure and establishments, have roughly similar energy
expenditure patterns compared with secondary urban centres such as Mara and Mwanza. The
dependence of Dar es Salaam on biomass energy is very similar to Tabora, Rukwa and Kigoma,
the share of kerosene in the energy budget for households in Dar es Salaam does not differ
much from the average for all urban centres, and in the case of electricity, households in Dar es
Salaam are similar to those in Lindi and Mara.
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5.4.4 Regional disparities on energy expenditure between poor and non-poor
urban households

Main findings

• Charcoal is the most important source of energy for non-poor urban households.

• Non-poor urban households spend more on biomass energy as well as kerosene than
poor urban households. 

• In the case of charcoal, non-poor households in Dar es Salaam spend eight times
more than poor households within the same region. 

• Both poor and non-poor expend a similar proportion of their total budget on energy,
hence refuting the hypothesis that poor households spend a larger percentage of their
income on energy compared to well-off households. 

Absolute expenditure of households on energy
Tables 16 to 19 in the appendix classify households in urban centres between poor and
non-poor. The energy expenditures for non-poor households are more than twice that of poor
households in absolute terms. For instance, the non-poor households in the lowest energy
expenditure category in Tabora, Kilimanjaro, Lindi and Kagera spend more than three times that
of poor households in the same expenditure category within the same regions. In the case of
firewood, the average firewood expenditure for non-poor households is 80 percent more than
poor households, in the case of charcoal the difference in average expenditure is 55 percent,
and for kerosene it is 56 percent. In the case of charcoal, non-poor urban households in Dar es
Salaam and Morogoro spend 8 times and 4 times more than poor households, respectively.
Large disparities exist for electricity also, for example, non-poor households in Dar es Salaam
and Dodoma spend 10 times and 4 times more than poor households, respectively. 

Proportion of household income spent on energy
Poor and non-poor households expend similar proportions of their total income on energy; poor
households spend on average 10.6 percent of their total income on energy compared to 10.3
percent for non-poor households. Again this is contrary to the hypothesis that the poor spend a
higher percentage of their income on energy than non-poor households. The largest disparities
between poor and non-poor households for this indicator were found in Tabora (13 percent for
non-poor compared with 9 percent for poor households), in Kagera (7 percent for non-poor
compared with 11 percent for poor households), in Coast region (9 percent for non-poor
compared with 6 percent for the poor household). For the remaining 18 regions, the proportion
of income spent on energy was roughly the same between the poor and non-poor households.

Share of individual energy sources within the total household energy budget
Except for the urban centres in Kagera and Pwani, the share of firewood within the total energy
budget is higher for poor than for non-poor households. In particular, it is 34 percent for poor
households compared to only 19 percent for non-poor. A similar pattern is observed for
kerosene. 
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In contrast, with the exception of Kagera, the share of charcoal within the total energy budget
for non-poor households is higher than for poor households. It is 50 percent for non-poor
compared to 31 percent for the poor. This further confirms the finding that charcoal is the most
important source of energy for non-poor households. It is followed by kerosene, firewood and,
lastly, electricity. 

On the other hand, the overall average across all regions indicates that firewood is the most
important source of energy for the urban poor. However, data on individual urban centres show
that charcoal not firewood is the most important source of energy for the poor in 12 out of 21
urban centres, while the reverse is true for the remaining 9 urban centres. This result confirms
findings from other studies that firewood is used predominantly by low-income households
(Arnold et al., 2006; Brouwer and Falcao, 2004; Fisher, 2004; Hosier and Dowd, 1987; Kersten
et al., 1998; Leach, 1992; Marufu et al., 1997; Soussan et al., 1990). It was difficult to detect
consistent patterns for electricity, due to the limited number of electricity users in individual urban
centres. 
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Three major findings emerge from this study. First, kerosene is affordable to poor urban
households while electricity is not.  The cost of kerosene is only 13 percent that of the
cheapest cost estimate for electricity. This finding is consistent with observations in the HBS
2007 that kerosene is the second major source of energy for cooking after charcoal and the
prime source of energy for lighting in Tanzania. 

Secondly, charcoal is the single most important source of energy in urban areas not only for the
poor but also for non-poor households. While some evidence was found that a higher
proportion of non-poor households use electricity compared to poor households, non-poor
homes still use charcoal as their primary source of energy for cooking. This evidence, apart from
refuting the energy transition theory, is an indication that the increase in income over the past
decade is too slow to permit households switching from traditional biomass energy to more
technological efficiency sources of energy such as electricity and LPG.  Furthermore, the
dominance of charcoal by both poor and non-poor households implies a tendency to mix
different types of energy sources for different purposes within the same households. Households
do not depend on only one source of energy, for example, electricity or charcoal alone, leading
to wide volatility in household energy expenditure. 

Thirdly, it is found that both poor and non-poor expend a similar proportion of their total income
on energy, refuting the hypothesis that poor households spend a larger percentage of their
income on energy compared to non-poor households.   

Several policy implications come out of these findings. Electricity is not affordable to the urban
poor as a result of both recurrent costs as well as the costs of appliances and other fixed
components necessary to access electricity. One area where the government could support
access to modern sources of energy is to offer tax exceptions on fixed components associated
with access to electricity. For example, on top of the standard VAT of 18 percent, an import duty
of 10 percent is charged on electric cookers. 

The urgent need to address the energy problem is also evidenced by HBS 2007 data that
demonstrate a reduction in the use of electricity for lighting in urban areas and an increase in the
use of kerosene instead. This suggests the potential for TANESCO to increase its revenue by
lowering electricity tariffs. One major challenge is that only 12.1 percent of households in
Tanzania are connected to the national grid (HBS, 2007). While it is not within the scope of this
study to look at supply factors and operational inefficiencies, there is an obvious need for
massive investment in the electricity network in residential areas as one of the means to ensure
a faster transition from biomass to modern sources of energy. Currently, the expansion in
electricity infrastructure is outpaced by the expansion of residential areas even in a major
commercial city like Dar es Salaam. 

Growth in household income has an important role to play as well. This study demonstrates that
the share of electricity within the total energy budget is higher for non-poor households
compared to the poor confirming that income does in part explain the transition to modern
sources of energy. Hence, the importance of national policies to promote economic growth and
reduce income poverty cannot be overstated. While it is not possible for the use of charcoal to
end in the near future, there is scope for interventions to reduce the negative environmental
consequences of producing and using charcoal. Currently, the production of charcoal is
entirely based on traditional low-efficiency technologies. Therefore, there is a clear need to
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improve charcoal production techniques and promote the use of efficient charcoal stoves.
Additionally, recent technological progress in converting farm residuals into energy-producing
materials needs government assistance such as tax relief and support for investment in research
and development. Public-private partnerships would help to harness Tanzania’s huge potential
for efficient energy generation. 
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Table 13: Cost of kerosene, LPG and electricity, by urban centre (in TShs)

Dodoma Arusha Kilimanjaro Tanga Morogoro Pwani DSM Lindi Mtwara Ruvuma Iringa

Kerosene

Cheapest 28,931.5 50,773.7 38,673.1 26,158.7 27,933.1 30,374.5 30,418.9 18,809.7 19,395.4 22,991.3 38,337.9
Medium 31,181.5 53,023.7 40,923.1 28,408.7 30,183.1 32,624.5 32,668.9 21,059.7 21,645.4 25,241.3 40,587.9
Expensive 36,681.5 58,523.7 46,423.1 33,908.7 35,683.1 38,124.5 38,168.9 26,559.7 27,145.4 30,741.3 46,087.9
Average 32,264.8 54,107.0 42,006.5 29,492.0 31,266.5 33,707.9 33,752.3 22,143.0 22,728.7 26,324.7 41,671.3

LPG

LPG & stove 375,486.8

Electricity

Cheapest 359,052.2 392,690.6 488,281.0 334,607.9 339,654.7 345,689.0 1.18m 489,524.4 339,929.0 340,313.0 353,149.6
Expensive 425,802.2 459,440.6 555,031.0 401,357.9 406,404.7 412,439.0 1.25m 556,274.4 406,679.0 407,063.0 419,899.6
Average 392,427.2 426,065.6 521,656.0 367,982.9 373,029.7 379,064.0 1.21m 522,899.4 373,304.0 373,688.0 386,524.6

Average – all 176,329.8 202,890.5 233,866.3 164,888.4 167,971.8 171,850.3 505,105.4 222,445.6 162,958.8 165,270.0 179,612.6

Table 13: continued

Mbeya Singida Tabora Rukwa Kigoma Shinyanga Kagera Mwanza Mara Manyara

Kerosene

Cheapest 27,273.9 19,234.8 28,728.2 28,154.4 31,204.8 26,926.8 30,270.9 36,197.6 32,299.5 34,979.3
Medium 29,523.9 21,484.8 30,978.2 30,404.4 33,454.8 29,176.8 32,520.9 38,447.6 34,549.5 37,229.3
Expensive 35,023.9 26,984.8 36,478.2 35,904.4 38,954.8 34,676.8 38,020.9 43,947.6 40,049.5 42,729.3
Average 30,607.2 22,568.2 32,061.5 31,487.8 34,538.1 30,260.2 33,604.3 39,530.9 35,632.8 38,312.7

LPG

LPG & stove 

Electricity

Cheapest 553,707.3 - 356,441.0 399,099.9 651,161.0 385,369.0 377,689.0 594,693.8 951,311.9 332,633.0
Expensive 620,457.3 - 423,191.0 465,849.9 717,911.0 452,119.0 444,439.0 661,443.8 1,018,061.9 399,383.0
Average 587,082.3 - 389,816.0 432,474.9 684,536.0 418,744.0 411,064.0 628,068.8 984,686.9 366,008.0

Average – all 253,197.2 - 175,163.3 191,882.6 294,537.3 185,653.7 184,588.2 274,946.1 415,254.4 169,390.8

Appendix
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Table 14: Energy expenditure by urban centre (in TShs)

Dodoma Arusha Kilimanjaro Tanga Morogoro Pwani DSM Lindi Mtwara Ruvuma Iringa

Exp. 1 116,605.4 108,118.6 82,859.4 107,781.2 144,196.5 121,281.1 160,943.5 82,801.2 80,113.7 83,085.8 116,749.1
Exp. 2 116605.4 111845.5 97036.45 115235.8 153109.2 185443.8 209219.7 90334.53 87765.15 92553.56 128685.5
Exp. 3 119127.5 120670.8 102335.9 117971.2 167478.1 188777.6 218205.8 95947.87 92479.01 98065.42 136023.9
Firewood exp 39,776.5 44,022.9 29,776.4 69,185.3 58,942.5 49,157.0 32,827.2 26,597.1 35,649.2 32,724.8 66,060.7
Charcoal exp 113,616.7 67,836.5 69,884.3 79,148.4 113,539.3 95,133.0 126,639.2 72,427.4 63,406.9 58,180.6 83,277.1
Electricity exp 85,632.0 106,137.6 201,728.0 52,992.0 53,101.7 59,136.0 909,247.1 202,971.4 53,376.0 53,760.0 66,596.6
Kerosene exp 23,431.4 45,273.7 33,173.1 20,658.7 22,433.1 24,874.5 24,918.9 13,309.7 13,895.4 17,491.3 32,837.9

Table 14: continued

Mbeya Singida Tabora Rukwa Kigoma Shinyang Kagera Mwanza Mara Manyara

Exp. 1 131,731.0 83,147.0 125,144.0 139,476.2 117,015.6 118,765.0 105,353.6 163,150.5 111,831.6 88,478.5
Exp. 2 137075.7 85755.65 148543.1 159755.9 210909 136165 190553.6 236537.9 128711.1 111817.2
Exp. 3 139785.8 87829.56 154814.2 162983.2 213318.7 139227.4 194308.2 243471.9 136434.2 117575.9
Firewood exp 69,148.2 35,687.7 60,051.1 34,221.8 22,560.0 44,944.2 38,928.0 74,808.2 26,976.6 28,500.0
Charcoal exp 79,428.5 68,156.1 90,036.9 110,569.2 74,805.2 81,782.9 78,566.4 116,455.4 72,651.8 61,005.9
Electricity exp 267,154.3 69,888.0 112,546.9 395,190.8 98,816.0 91,136.0 3,081,408.0 664,758.9 46,080.0
Kerosene exp 21,773.9 13,734.8 23,228.1 22,654.4 25,704.8 21,426.8 24,770.9 30,697.6 26,799.5 29,479.3

Notes:
Exp 1 = Low energy expenditure category: basic energy sources
Exp 2 = Medium energy expenditure category: basic energy sources + transport fuel
Exp 3 = High energy expenditure category: basic energy sources + transport fuel + appliances
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Table 15: Energy budget shares by urban centre 

Dodoma Arusha Kiliman. Tanga Morog. Pwani DSM Lindi Mtwara Ruvuma Iringa

Bud.share of the low energy expend. cat. 0.111 0.115 0.073 0.103 0.121 0.090 0.105 0.085 0.117 0.113 0.096 
Bud.share of the medium energy expd. cat 0.111 0.117 0.078 0.106 0.126 0.101 0.116 0.088 0.122 0.117 0.101
Bud.share of the low energy expend. cat. 0.113 0.124 0.082 0.108 0.136 0.103 0.121 0.093 0.127 0.124 0.106
Bud. share of firewood from energy bud. 0.269 0.060 0.097 0.254 0.260 0.270 0.016 0.328 0.423 0.430 0.316
Bud. share of charcoal from energy bud. 0.423 0.298 0.260 0.519 0.506 0.415 0.699 0.387 0.353 0.311 0.302
Bud. share of electricity from energy bud. 0.0273 0.0201 0.0314 0.0161 0.0065 0.0077 0.0609 0.0463 0.0073 0.0045 0.0375
Bud. share of kerosene from energy bud. 0.280 0.622 0.612 0.211 0.228 0.307 0.224 0.239 0.217 0.254 0.345

Table 15: continued 

Mbeya Singida Tabora Rukwa Kigoma Shinyanga Kagera Mwanza Mara Manyara

Bud.share of the low energy expend. cat 0.111 0.101 0.118 0.122 0.092 0.099 0.075 0.138 0.111 0.080 
Bud.share of the medium energy expd. cat 0.113 0.102 0.123 0.131 0.116 0.102 0.087 0.146 0.115 0.091
Bud.share of the low energy expend. cat. 0.115 0.103 0.128 0.135 0.117 0.105 0.088 0.151 0.122 0.098
Bud. share of firewood from energy budget 0.287 0.478 0.181 0.213 0.093 0.207 0.175 0.177 0.162 0.088
Bud. share of charcoal from energy budget 0.487 0.324 0.566 0.591 0.618 0.577 0.568 0.516 0.478 0.547
Bud. share of electricity from energy budget 0.0223 0.0000 0.0403 0.0392 0.0259 0.0054 0.0391 0.0325 0.0490 0.0159
Bud. share of kerosene from energy budget 0.204 0.198 0.213 0.157 0.263 0.211 0.218 0.274 0.311 0.350

Note: While the budget shares of energy expenditure category 1, 2 and 3 are percentages of total household expenditure, those of individual sources of energy 
are percentages of total energy budget.
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Table 16: Energy expenditure by urban centre – poor households (in TShs)

Dodoma Arusha Kilimanjaro Tanga Morogoro Pwani DSM Lindi Mtwara Ruvuma Iringa

Exp. 1 62,596.0 60,350.4 29,742.9 61,196.5 60,918.0 43,090.0 80,112.5 31,846.5 57,592.5 57,562.7 83,287.5
Exp. 2 62,596.0 60,350.4 29,971.4 61,196.5 60,918.0 43,090.0 81,037.0 33,394.8 60,675.8 57,789.7 83,287.5
Exp. 3 62,596.0 60,398.4 29,971.4 59,705.1 63,708.0 43,490.0 82,661.5 33,975.5 62,175.8 58,438.4 83,287.5
Firewood exp 29,842.1 37,200.0 37,824.0 40,242.9 49,453.9 24,120.0 33,913.9 24,395.0 35,323.8 33,173.8 48,050.0
Charcoal exp 109,650.0 44,953.9 40,863.2 31,733.3 29,500.0 67,771.1 14,850.0 35,145.9 28,246.2 46,050.0 109,650.0
Electricity exp 19,968.00 - - 18,432.00 - - 86,454.86 - - - -
Kerosene exp 8,907.7 27,113.4 13,675.1 17,510.7 9,713.5 20,727.6 13,587.7 8,339.7 10,329.4 11,328.8 28,418.5

Table 16: continued

Mbeya Singida Tabora Rukwa Kigoma Shinyang Kagera Mwanza Mara Manyara

Exp. 1 96,277.5 58,970.5 47,972.3 81,115.7 62,971.5 67,005.0 37,140.0 80,510.0 70,460.8 49,820.0
Exp. 2 96,277.5 58,970.5 47,972.3 98,258.6 62,971.5 67,005.0 37,140.0 80,510.0 70,460.8 49,820.0
Exp. 3 97,515.0 59,665.3 50,741.5 99,158.6 63,196.5 70,755.0 37,140.0 81,399.9 73,813.8 69,820.0
Firewood exp 64,625.0 25,106.3 47,280.0 41,057.1 20,093.3 41,250.0 31,600.0 37,813.3 27,552.0 9,000.0
Charcoal exp 51,040.0 53,620.0 37,608.0 62,175.0 43,214.1 40,145.5 20,500.0 53,760.0 53,283.3 31,800.0 
Electricity exp - - - - 150,528.00 - - - - -
Kerosene exp 13,213.3 9,210.2 14,286.7 13,487.0 14,546.3 11,716.5 16,352.5 21,357.1 16,102.7 10,822.3

Notes:
Exp 1 = Low energy expenditure category: basic energy sources
Exp 2 = Medium energy expenditure category: basic energy sources + transport fuel
Exp 3 = High energy expenditure category: basic energy sources + transport fuel + appliances
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Table 17: Energy budget shares by urban centre – poor households

Dodoma Arusha Kilimanjo Tang Morogoro Pwani DSM Lindi Mtwara Ruvuma Iringa

Bud.share of the low energy expend. cat. 0.112 0.120 0.051 0.105 0.100 0.064 0.108 0.095 0.129 0.116 0.110
Bud.share of the medium energy expd. cat 0.112 0.120 0.051 0.105 0.100 0.064 0.109 0.098 0.133 0.117 0.110
Bud.share of the low energy expend. cat. 0.112 0.120 0.051 0.103 0.103 0.067 0.110 0.099 0.136 0.119 0.110
Bud. share of firewood from energy budget 0.438 0.077 0.144 0.248 0.529 0.138 0.050 0.667 0.611 0.599 0.480
Bud. share of charcoal from energy budget 0.234 0.277 0.000 0.431 0.108 0.334 0.690 0.090 0.142 0.195 0.064
Bud. share of electricity from energy budget 0.016 0.000 0.000 0.030 0.000 0.000 0.012 0.000 0.000 0.000 0.000
Bud. share of kerosene from energy budget 0.311 0.646 0.856 0.291 0.362 0.529 0.248 0.243 0.247 0.206 0.456

Table 17: continued

Mbeya    Singida    Tabora Rukwa    Kigoma    Shinyang  Kagera   Mwanza Mara Manyara

Bud.share of the low energy expend. cat. 0.134 0.103 0.086 0.107 0.110 0.094 0.110 0.157 0.126 0.095
Bud.share of the medium energy expd. cat 0.134 0.103 0.086 0.126 0.110 0.094 0.110 0.157 0.126 0.095
Bud.share of the low energy expend. cat. 0.136 0.104 0.093 0.127 0.111 0.102 0.110 0.158 0.131 0.125
Bud. share of firewood from energy budget 0.538 0.562 0.308 0.332 0.202 0.298 0.170 0.283 0.214 0.308
Bud. share of charcoal from energy budget 0.279 0.247 0.288 0.447 0.478 0.413 0.615 0.325 0.446 0.325
Bud. share of electricity from energy budget 0.000 0.000 0.000 0.000 0.026 0.000 0.000 0.000 0.000 0.000
Bud. share of kerosene from energy budget 0.183 0.191 0.405 0.221 0.294 0.289 0.214 0.391 0.340 0.368

Note: While the budget shares of energy expenditure category 1, 2 and 3 are percentages of total household expenditure, those of individual sources of energy are
percentages of total energy budget.
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Table 18: Energy expenditures by urban centre – non-poor households (in TShs)

Dodoma Arusha Kilimanj. Tanga Morogoro Pwani DSM Lindi Mtwara Ruvuma Iringa

Exp. 1 135,017.7 119,492.0 89,270.0 117,043.6 154,260.4 129,165.9 170,263.4 109,574.0 92,586.9 94,744.5 120,225.6
Exp. 2 135,017.7 124,106.3 105,038.5 125,980.5 164,250.1 199,561.5 223,956.5 120,252.0 102,768.5 108,433.3 133,402.2
Exp. 3 138,399.5 134,953.4 110,970.3 129,897.0 180,018.3 203,186.3 233,772.1 128,509.6 109,262.3 116,166.7 141,503.0
Firewood exp 45,675.0 46,044.5 28,744.6 75,419.1 60,632.3 50,330.6 32,493.5 29,533.3 35,955.2 32,441.7 69,104.8
Charcoal exp 114,154.6 72,713.1 69,884.3 85,210.2 116,449.4 100,454.6 133,182.8 77,783.5 68,866.4 66,122.5 85,162.0
Electricity exp 72,499.2 106,137.6 201,728.0 48,054.9 53,101.7 59,136.0 892,207.0 202,971.4 53,376.0 53,760.0 66,596.6
Kerosene exp 29,198.2 49,635.7 35,672.9 21,256.1 24,193.6 25,230.0 26,221.8 15,484.1 15,996.8 20,177.6 33,390.4

Table 18: continued

Mbeya Singida Tabora Rukwa Kigoma Shinyang Kagera Mwanza Mara Manyara

Exp. 1 135,841.6 100,160.0 143,551.9 155,341.2 128,494.0 124,039.9 114,762.4 188,957.6 128,508.2 91,175.6
Exp. 2 141,805.9 104,604.4 172,532.5 176,312.9 242,329.4 143,213.1 211,714.1 285,092.0 152,191.9 116,142.6
Exp. 3 144,686.8 107,648.9 179,638.9 180,166.7 245,203.0 146,205.5 215,986.5 293,906.9 161,676.6 120,907.7
Firewood exp 69,989.8 45,093.3 63,502.7 31,887.8 23,448.0 45,413.3 39,927.3 96,428.6 26,700.0 31,285.7 
Charcoal exp 81,409.1 75,189.7 95,614.5 119,787.1 79,920.0 85,252.7 86,484.6 129,669.2 79,421.4 62,353.9 
Electricity exp 267,154.3 69,888.0 112,546.9 364,608.0 98,816.0 91,136.0 3,081,408.0 664,758.9 46,080.0
Kerosene exp 22,905.2 16,952.4 25,491.8 25,323.5 28,231.2 22,586.3 26,033.7 33,955.0 31,328.7 30,983.9

Notes:
Exp 1 = Low energy expenditure category: basic energy sources
Exp 2 = Medium energy expenditure category: basic energy sources + transport fuel
Exp 3 = High energy expenditure category: basic energy sources + transport fuel + appliances
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Table 19: Energy budget shares by urban centre – non-poor households

Dodoma Arusha Kilimanj. Tanga Morog. Pwani DSM Lindi Mtwara Ruvuma Iringa

Bud. share of the low energy expend. cat. 0.111 0.114 0.076 0.103 0.124 0.092 0.105 0.080 0.111 0.111 0.094
Bud. share of the medium energy expd. cat 0.111 0.116 0.081 0.106 0.129 0.104 0.117 0.083 0.116 0.117 0.101
Bud. share of the low energy expend. cat. 0.113 0.124 0.085 0.109 0.140 0.106 0.122 0.090 0.121 0.126 0.106
Bud. share of firewood from energy budget 0.211 0.056 0.091 0.256 0.227 0.282 0.012 0.156 0.321 0.353 0.299
Bud. share of charcoal from energy budget 0.488 0.303 0.290 0.536 0.554 0.423 0.700 0.538 0.467 0.364 0.327
Bud. share of electricity from energy budget 0.031 0.025 0.035 0.013 0.007 0.008 0.066 0.070 0.011 0.007 0.041
Bud. share of kerosene from energy budget 0.270 0.616 0.583 0.195 0.211 0.286 0.221 0.236 0.201 0.276 0.333

Table 19: continued

Mbeya Singida Tabora Rukwa Kigoma Shinyang Kagera Mwanza Mara Manyara

Bud. share of the low energy expend. cat. 0.108 0.100 0.126 0.126 0.088 0.099 0.071 0.132 0.105 0.079
Bud. share of the medium energy expd. cat 0.111 0.101 0.132 0.133 0.117 0.103 0.084 0.145 0.111 0.091
Bud. share of the low energy expend. cat. 0.113 0.103 0.136 0.137 0.119 0.105 0.085 0.149 0.118 0.096
Bud. share of firewood from energy budget 0.258 0.420 0.151 0.181 0.070 0.198 0.176 0.144 0.141 0.072
Bud. share of charcoal from energy budget 0.511 0.376 0.632 0.630 0.647 0.593 0.561 0.577 0.491 0.562
Bud. share of electricity from energy budget 0.025 0.000 0.050 0.050 0.026 0.006 0.045 0.043 0.069 0.017
Bud. share of kerosene from energy budget 0.206 0.203 0.168 0.139 0.256 0.203 0.219 0.236 0.299 0.348

Note: While the budget shares of energy expenditure category 1, 2 and 3 are percentages of total household expenditure, those of individual sources of energy are
percentages of total energy budget.
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Table 20: Calculation of depreciation for fixed components

Value Life span Interest Annualisation Annualised 

TShs (in years) rate factor depreciation 

Kerosene

1 Lamp 6,500 10 2.75% 0.116 752.31
2 Other Light. Equip.  using kerosene 1,250 5 2.75% 0.217 271.00
3 Stove 5,500 10 2.75% 0.116 636.57

Electricity

1 Electric stove 66,750 13 2.75% 0.093 6,176.55
2 Bulbs 14,606 1 2.75% 1.028 15,007.67
3 Internal wiring 95,690 20 2.75% 0.066 6,284.10
4 Connection costs (Luku machine) 200,000 15 2.75% 0.083 16,524.19

LPG

1 Stove 17,333 15 2.75% 0.082 1,425.80

Table 21: Costs of kerosene, LPG and electricity by urban centres (recurrent and fixed) (in TShs)       

Dar es Salaam Other Urban All Urban

Kerosene

1 Kerosene + Stove (Cost A) 14,223.97 16,891.67 15,476.07
2 Kerosene + Lamp (Cost B) 14,610.71 17,278.41 15,862.81
3 Kerosene + Stove + Lamp (Cost C) 15,247.28 17,914.98 16,499.38

Average 14,693.99 17,361.69 15,946.09

LPG

1 LPG and stove 376,358.80

Electricity

1 Internal wiring, conn, electric bill & bulbs without stove (A) 124,270.85 100,791.95 117,227.15
2 Internal wiring, conn, electric bill & bulbs with stove (B) 130,447.40 106,968.50 123,403.70

Average 127,359.12 103,880.22 120,315.42
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