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HOUSEHOLD ENERGY CHOICE AND DEMAND IN URBAN ETHIOPIA: CASE OF WOLAITA ZONE

TADELE TAFESE HABTIE
HEAD
DEPARTMENT OF ECONOMICS
WOLAITA SODO UNIVERSITY
WOLAITA SODO TOWN

BELAYNESH TAMRE DEMBEL
LECTURER
WOLAITA SODO UNIVERSITY
WOLAITA SODO TOWN

ABSTRACT

In the context of developing economies, urban centers have long been dependent on rural areas for their fuel. This dependence of urban centers on surrounding
rural areas has aggravated forest devastation and degradation. Besides, use of biomass fuels has a significant impact on health. This study looks into household
energy choice and demand in selected urban areas using a survey data of 251 urban households in Wolaita zone. The survey indicated use of traditional fuels
dominate households' energy consumption. Probit analysis of decision to consume fuel revealed probability of consuming modern fuels in general increases with
increase in price of traditional fuels, income and household education whereas probability of consuming traditional fuels in general increases with increase in price
of modern fuels, household size and house head age. Moreover, probit regression showed kerosene is substitute for both fuel wood and charcoal; and fuel wood is
substitutes for saw dust. The result that kerosene is a substitute for charcoal and fuel wood indicate an effort to ensure energy transition to modern energy fuels is
needed. We applied an almost-ideal demand system to analyze demand for fuels and seemingly unrelated regression is used to estimate this. This seemingly
unrelated regression estimation indicated demand for charcoal and kerosene are price inelastic whereas demand for fuel wood and saw dust are price elastic.
Demand for electricity was somewhat unitary elastic. Moreover, seemingly unrelated regression estimation showed income elasticities of each fuel except electricity
is expected to be 1 indicating these fuels are normal goods whereas income elasticity of electricity is 3.9 implying electricity is found to be luxury good. This study
recommends local governments to emphasize energy transition from the traditional to the modern ones taking income, education and household size in to
consideration.

KEYWORDS

almost-ideal demand system, elasticity, probit regression, seemingly unrelated regression.

INTRODUCTION
n developing countries 2.5 billion people rely on biomass to meet their energy needs for cooking. For many of these countries, biomass fuels account for
over 90% of household energy consumption. Also in Ethiopia, energy consumption per capita is estimated to be very low. This implies that only 5 percent of
the modern energy source is supplied from petroleum and electricity (OECD, 2006).
Heavy reliance of urban households in sub-Saharan Africa on biomass fuels contribute to deforestation, forest degradation, and land degradation. This is partly
because use of these fuels in urban areas is an important source of cash income for people in both urban and rural areas. While use of woody biomass as fuel and
as construction material contributes to deforestation and forest degradation, use of dung as fuel contributes to land degradation and reduction in agricultural
productivity (Mokonnen & Kohlin, 2008).
Use of biomass fuels is a major cause for health problems in developing countries due to indoor air pollution. According to World Health Organization (WHO), it is
estimated that 1.5 million premature deaths per year are directly related to indoor air pollution from the use of solid fuels. More than 85% of these deaths (about
1.3 million people) are due to biomass use, the rest due to coal (OECD/IEA, 2010).
Therefore, an important way of reducing the harmful effects of biomass fuel is improving the way biomass is supplied and used for cooking. This can be achieved
either through transformation of biomass into less polluting forms or through improved stoves and better ventilation (OECD, 2006).
The United Nations Millennium Project set an international target which halves the number of households using traditional biomass for cooking in the year 2015
by switching to alternative fuels and technologies (OECD, 2006). Besides, the Ethiopian government indicated its targets in the first Growth and Transformation
Plan (GTP) to develop energy resources by adopting alternative energy sources to ensure environmental protection and conservation. This paper attempts to
examine the choice of energy and to assess the determinants of household fuel demand in the urban areas of Wolaita zone by using cross-sectional data.

REVIEW OF LITERATURE

Consider a consumer who derives utility from consumption of a vector of n commodities denoted by q. Furthermore, assume that vector q includes broader
categories of consumption goods, such as food, fuel, and other goods or services. Let u denote the utility a consumer derives from consuming these goods.
Following the standard formulation of utility function of (Deaton & Muellbauer, 1980) and (Sadoulet & de Janvry, 1995), the household’s utility function can be
written as:

UG ) v (1)

where: h stands for the vector of individual characteristics of the household.

The budget constraint is given as:

D= o (2)

where: p’ is an n-dimensional row vector of prices; y is the amount of income that can be spent on different commodities.

The objective of the household is to maximize utility by choosing g, subject to the budget constraint given in Equation 2. Therefore, the Lagrangian of the
consumer’s maximization problem can be rewritten as:

L=u(g; h) +A(y-p'q) S )]

where: A is a Lagrange multiplier.
Solving for the Lagrangian function in Equation 3, we get a set of observed demand equations:

Qi = qi(P, Vi h) i (4)

where: there are n commodities, i=1..n

Upon partially differentiating Equation 4 with respect to income y and prices pj;, we get n income and n? price slopes. Then, multiplying the income slopes and price
slopes by their respective income/quantity and price/quantity ratios, we get n income elasticities and n? price elasticities that are useful for comparative statics:
day _ . (5)

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, ECONOMICS & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VoLuME No. 5(2015), | ssue No. 11 (NOVEMBER) | SSN 2231-4245
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0 .. (6)

In comparative-static analysis, the objective is to determine how an economic variable of interest, quantity demand in our case, responds to changes in the value
of some exogenous variables.

Deaton assumed that “geographically clustered households,” face the same prices (Deaton, 1990). For Wolaita zone, we do not make this assumption and allow
households to face different prices. This makes sense because the markets for fuels in the study area are fragmented and far apart. Note that, if preferences are
separable, the n vector of commodities q in Equation 1 can be partitioned into groups and that the utility function can be represented as:

u=v(a) =fvi(a) oo (7)

where f( ) is an increasing function and v is sub utility function associated with food, fuel goods, and other goods or services. The idea is that, due to complexity
of consumers in making choices among a large array of alternatives, first income is allocated to broad groups of goods, such as food, fuel, and other goods. In the
second stage, the budget for fuel is then allocated to specific items, such as electricity, kerosene, wood and charcoal. The implication of this step-by-step budgeting
process is that decisions made at each stage can be regarded as corresponding to a utility maximization problem of their own (Deaton & Muellbauer, 1980) and
(Sadoulet & de Janvry, 1995).

;.

IMPORTANCE OF THE STUDY

This research lend evidence to:

. Forecast energy fuel demand projection for the household levels

. Help decision makers how to formulate policy based on the research findings
. Recommend how to implement adoption of different energy sources

STATEMENT OF THE PROBLEM

Urbanization and economic development are bringing about changes in consumption patterns and increases in household income in developing countries, which
in turn are leading to major changes in the household energy sector (Girard, 2002).

It is obvious that urban centers have long been dependent on rural areas for their fuel. This dependence of urban centers on surrounding rural has aggravated
forest devastation and degradation (Gebreegziabher, et al., 2010). Besides, the use of these biomass fuels has a significant impact on health (OECD/IEA, 2010).
Considering these fuel related problems government of Ethiopia has been working to switch from traditional fuel use to transitional (biogas, solar and traditional
wood saving stoves) and modern fuels (FDRE, November 2010).

In line with this plan, Wolaita zone, a heavily dependent on the biomass fuel for more than 94% of traditional energy consumption, is doing alternative energy
development activities like biogas (WoEM, 2012).

Studies on energy demand by Gebreegziabher revealed that household’s decision to consume a particular fuel is determined not only on household income but
also other household characteristics, such as family size, and age and education of household head (Gebreegziabher, et al., 2010). Other study analyzed by Samuel
indicates that the use of traditional fuels dominates households' consumption pattern. The probability of consuming traditional fuels in general declines with
increase in income and prices of the traditional fuels where as it increases with the increase in the prices of the modern fuels and vice versa (Samuel, 2002). Studies
by Mokonnen and Kohlin suggested that as households’ total expenditures rise, they increase the number of fuels used and they also spend more on the fuels
they consume (Mokonnen & Kohlin, 2008).

Despite these studies at the national and regional levels, there are no studies undertaken in Wolaita zone related to energy. However, there are some studies
conducted by zonal energy and mineral office focused on the household willingness of different alternative energy sources for the purpose of awareness creation
on different energy sources. Therefore, this study will focus on the choice and demand for energy by using quantitative analysis techniques to help policy
formulation and implementation in Wolaita zone particularly in the urban areas.

OBIJECTIVES

The overall objective of the study is to assess the determinants of household energy consumption in urban areas of Wolaita zone. Specifically, the study aims at:
1. To assess the energy choice of urban Wolaita zone

2. Toanalyze the determinants of household energy demand in the zone

HYPOTHESIS

There is no possibility of energy transition from traditional to the modern energy sources.

RESEARCH METHODOLOGY

MODEL SPECIFICATION FOR HOUSEHOLD ENERGY DEMAND AND CHOICE

To sufficiently address its objectives, this study used an almost-ideal demand system and probit analysis. For the empirical demand analysis, an almost-ideal
demand system derived from a utility function specified as a second-order approximation to any utility function is applied (Sadoulet & de Janvry, 1995). The
demand functions are specified in the budget share as follows:

Wri = Qg3 bpy Py + Cpilt ) e (8)

where wei = ? is fuel F’s budget share in household i’s budget; yriis household i’s expenditure on the fuel F (wood, charcoal, kerosene, and electricity) consumed
i

by the household i; p;is price of J*" good; yiis household i’s total expenditure on all goods; and P is the consumer price index. This share, as specified in equation 8,
is assumed to be a linear approximation of the logarithm of the price of J*" good, p; and the logarithm of the ratio of total expenditure to price index, %.

However, some of the households may not consume some of the fuel goods implying zero values for corresponding observations of budget shares in Equation 8.
The dependent variable is thus censored; rendering ordinary least squares estimates to be biased. With censoring or zero observations, it fails to comply with the
standard assumptions with respect to the disturbance term. This problem is solved by using a two-step estimation procedure that combines a probit analysis with
standard seemingly unrelated regression (SUR). Therefore, we can rewrite the system of fuel demand equations to be estimated as (Sadoulet & de Janvry, 1995):
Wpi= ag+ X brjln py+ cgidn %*‘ g R I ()

Where the additional terms §qand urion the right hand side of Equation 9 respectively, stand for the inverse Mill’s ratio and the residual term of fuel F for household
i; and pris the coefficient corresponding to the inverse Mill’s ratio. Once we estimated the coefficients with the restrictions imposed, then the price and income
elasticities will be calculated from the coefficient estimates (Sadoulet & de Janvry, 1995):

eFF=-1+bW—F:—cF,eF]:%—;—FWI,UF:1+;—‘: .............. (10)

where grrand €g, respectively, stand for own-price and cross-price elasticity; and nris income elasticity of demand for fuel F. The income elasticity enables us to
characterize whether a specific fuel good is normal, inferior, or a luxury good, depending on the value and sign of the coefficient.

Note that the inverse Mill’s ratio §r comes from the first-step estimation of household i’s decision to consume a specific fuel good F. For simplicity, consider a
decision involving a choice between consuming and not consuming. Such dichotomous choices are best modelled as probit. Hence, we can specify the probit
model as:

Prob(qi, = 1) = Prob(f (F;, pr, yi, hi) + €g, > 0) ... (11)
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where g*ri is equal to 1 if household i consumes fuel good F, and zero otherwise; pr, yi, and hi, respectively, are the prices of related fuel goods, income, and

characteristics that apply to the household; and e is a residual term. Then, the inverse Mill’s ratio is generated from the probit estimation as:

£, = 2L e (12)

where, @ is the probability density function and { the cumulative density function of the standard normal distribution of the residual term, e-.

STUDY AREA, SAMPLING AND DATA DESCRIPTION

The data were obtained from a survey conducted from the residents of urban households in Wolaita zone. Wolaita zone was found in southern nations,
nationalities and peoples regional (SNNPR) state of Ethiopia. The total population of the zone is estimated to be 1,796,436 (374,258 households).

Data were collected from a sample of urban households using stratified random sampling. First, all Woredas in the zone were stratified based on their urban nature
(Sodo, Areka and Boditi). Then, a simple random sampling was used, based on proportional allocation, to select 251 respondents as a sample. Based on this, the
sample households were 148 in Sodo, 58 in Areka and 45 in Boditi.

As showed in Table 1 mean age of the house heads is 43.1 and about 71% of these house heads are literate. Out of the total house heads about 82% are employed.
Moreover, a separate house head lives for an average of 4.7 family members expending an average of ETB 4,737.45 per annum out of which ETB 2,911.81 accounts
for fuel expenditure. Out of the surveyed households, 70.5% were male-headed and 29.5% female headed and 65.7% were married.

TABLE 1: DESCRIPTIVE STATISTICS OF HOUSEHOLD SOCIOECONOMIC CHARACTERISTICS

Variables Mean Std. Dev. | Min. Max.
Sex of household head (%)

Female 29.48 N/A N/A N/A

Male 70.52 N/A N/A N/A
Marital status of the household (%)

Married 65.74 N/A N/A N/A

Unmarried 34.26 N/A N/A N/A
Education of household head (%)

llliterate 29.08 N/A N/A N/A

Literate 70.92 N/A N/A N/A
Occupation of household head (%)

Unemployed 18.33 N/A N/A N/A

Employed 81.67 N/A N/A N/A
Age of household head 43.13 12.57 80.00 20.00
Household size in number 4.74 2.33 14.00 0.00
Household Expenditure in Birr 4737.45 | 2750.27 20178.00 | 611.00
Fuel Expenditure in Birr 2911.81 | 2356.59 19200 165
Price of Wood per Chinet in Birr 31.09 12.21 100.00 10.00
Price of Charcoal per Kesha in Birr 59.36 26.12 120.00 8.00
Price of Kerosene per Litter in Birr 12.33 7.30 118.00 5.00
Price Saw Dust per Kesha in Birr 10.40 3.01 20.00 5.00
Price Electricity 0.35 0.00 0.35 0.35

Source: Own Survey, 2013
In SNNPR context in general and Wolaita zone in particular traditional biomass fuels are the most important sources of households cooking energy (MEGEN Power
Plc, 2011). Likewise, firewood and charcoal were most frequently used types of cooking fuels in the study area with 96.0% and 95.2% users respectively. However,
the crop residue (less than 2%), dung cake (less than 6%) and saw dust (about 26%) were rarely used for cooking purposes. When we come to modern fuel energy
consumption, only 15% and 14% sample households were used kerosene and electricity, respectively (Table 2). This indicates that households are still depending
on the traditional biomass fuels. This preference of households to particular fuel energy may be affected by accessibility of the energy source, familiarity with the
energy source, and the price of that fuel and its effectiveness. Price for a particular fuel is different across towns except for electricity for which uniform price is
set throughout the country. The average price for fuel wood, charcoal, kerosene and saw dust were 31.085 per ‘Chinet’, 59.361 per ‘Kesha’, 12.333 per litter and
10.403 per ‘Kesha’ respectively (Table 1). Accessibility, familiarity and household’s perception regarding effectiveness also vary across the towns in Wolaita zone.

TABLE 2: PERCENTAGE DISTRIBUTION OF SURVEY HOUSEHOLDS BY FUEL TYPE
Type of Fuel | Sodo | Areka | Boditi | All

Firewood 94.6 | 100 95.55 | 96.0
Charcoal 96.6 | 93.1 93.33 | 95.2
Kerosene 11.5 34.48 | 4.44 15.5

Electricity 14.2 17.24 | 11.11 | 143

Crop residue | 2.02 1.72 2.22 1.98

Dung cake 6 1.72 10.1 5.94

Saw dust 23.7 | 39.66 | 17.78 | 26.3
Source: Own Survey, 2013

RESULTS AND DISCUSSIONS

Although the study considered all possible fuel types and categories, fuel use in the study area is mainly inclined to firewood, charcoal, kerosene, saw dust and
electricity. Therefore, the empirical analysis focused only on five fuel goods: firewood, charcoal, kerosene, saw dust and electricity.

HOUSEHOLD FUEL CHOICE

Injera baking and general cooking are the two most common end uses of urban domestic energy consumption in Ethiopia (Gebreegziabher, et al., 2010). In most
cases urban households use firewood and electricity for baking (Samuel, 2002). Likewise, households in the study area were mainly used fuel wood, saw dust and
electricity for Injera baking and electricity, charcoal and kerosene for cooking purpose. Moreover, kerosene is also used for igniting wood and charcoal in both
baking and cooking. Thus, we expect interdependencies among fuel choices as the types of stoves used by households are differentiated. Therefore, fuel energy
choice dependencies between combinations of fuel wood, saw dust and electricity and between kerosene, charcoal and electricity are handled by the use of
bivariate probit models.

We first run bivariate probit regression between combinations of fuel wood, saw dust and electricity and then between combinations of kerosene, charcoal and
electricity. However, we could not reject the null hypothesis that the error correlation was zero (rho=0) for all cases except for bivariate regression of fuel wood
and electricity. This suggests that only choices between fuel wood and electricity were dependent. As a result individual probit model is adopted to analyze fuel
choice of charcoal, kerosene and saw dust.
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According to Table 3 no price parameter significantly influenced decision to consume electricity. However, decision to consume charcoal was significantly and
positively influenced by house head education but negatively affected by its own price and price of wood. Moreover, residents of Sodo town were found to incline
to charcoal more as compared to residents of Areka and Boditi.

TABLE 3: BIPROBIT AND PROBIT ESTIMATES OF CHOICE TO CONSUME FUEL ENERGY

Explanatory Variables Dependent Variable (Consume Fuel=1,0 otherwise)
Electricity® Fuel wood® | Charcoal Kerosene Saw Dust
Constant -2.81256 -0.60159 1.974951 -0.15056 -1.113656*
(0.9338471) | (1.486566) (01.264502) | (0.6788958) | (0.4825371)
Price of wood in Birr -0.02285** -0.00628 0.0146835*
(0.0127371) | (0.0086961) | (0.0074551)
Price of charcoal in Birr 0.008446 0.009674 -0.01628* 0.009147**
(0.0057031) | (0.0132022) | (0.0072563) | (0.0052177)
Price kerosene in Birr -0.01056 0.177526*
(0.033796) (0.0727607)
Price saw dust in Birr 0.000261 -0.07956 -0.0227
(0.0366703) | (0.0748071) (0.0348239)
Household Expenditure in Birr | 0.000125* 0.000115 0.000050 0.00011* 0.0001009
(0.0000363) | (0.0001129) | (0.00005) (0.0000355) | (0.0000737)
Charcoal Expenditure in Birr -0.0003932*
(0.0001523)
Wood Expenditure in Birr -0.0001561
(0.0000996)
Dummy single -0.06302 -0.39124%** -0.21528
(0.1495755) | (0.2037641) | (0.2219207)
Sex of house head -0.20706 0.161792 -0.5453 -0.65343*
(0.2830576) | (0.4032545) | (0.4754755) | (0.2509402)
Education of house head 0.124177** -0.37301* 0.254687* -0.00504 -0.0651651
(0.0699733) | (0.1772712) | (0.1125494) | (0.0610653) | (0.0490156)
Dummy Sodo -0.2343 -0.82977 0.735898** | -0.72149*
(0.3173097) | (0.794431) | (0.38386) (0.307398)
Dummy Salaried -0.03025 0.6575 -0.25037 0.5734** 0.4058714
(0.3579195) | (0.5859886) | (0.5337835) | (0.3376147) | (0.2795627)
Age 0.009012 0.074079* 0.019573 -0.02268 0.0030828
(0.0097942) | (0.0271895) | (0.0152161) | (0.0102241) | (0.00771)
Household Size 0.017873 0.348883** 0.010216 0.0479235
(0.0497299) | (0.2023932) (0.0498223) | (0.0404515)
Sample size 251 251 251 251 251
Share of Zero (%) 85.66 3.98 4,78 84.46 73.71
Predicted Probability 0.1432382 0.9634162 0.9521677 0.1545762 0.2629827
Pseudo-R? 0.1875 0.1525 0.0471
LR x? 18.07 33.08 15.68
Wald x2 40.78
Prob > x? 0.0088 0.0344 | 0.0003 0.0542

Source: Own Computation

“ Results based on Biprobit Regression with Likelihood-ratio test of rho=0: chi? (1) = 11.5241 Prob > chi? = 0.0007

*Significant at 5% and **Significant at 10%

When we look in to determinants of decision to consume kerosene, price of charcoal and household expenditure, though small in magnitude, were found to have
a significant positive effect. Whereas being household headed by salaried house head, being residence of towns other than Sodo and being headed by female
head made households to incline to kerosene as compared to households headed by unsalaried head, residences of Sodo and male headed households
respectively. Lastly, price of wood was found to have significant positive influence on decision to consume saw dust. However, household expenditure on charcoal
influenced decision to consume saw dust was negatively and significantly.

HOUSEHOLD FUEL DEMAND SYSTEM

The main philosophy behind adoption of SUR estimation procedure in our AIDS specification is that error terms in different demand equations are related. To
check this setting we construct correlation matrix of error terms of system of demand equations obtained from SUR and found considerable degree of correlation
(Table 4). This is also approved by the rejection of Breusch - Pagan test of independence.

TABLE 4: CORRELATION MATRIX OF RESIDUALS FROM SUR ESTIMATION

Demand Wood Charcoal Kerosene Saw dust
Wood 1

Charcoal -0.5030 1

Kerosene -0.9777 0.5449 1

Saw dust 0.4977 -0.7031 -0.4413 1
Breusch - Pagan test of independence: chi? = 29.314 P-value = 0.0001

Source: Own Computation
According to results of SUR estimation in Table 5 price of fuel wood and inverse mills ratio influenced demand for fuel wood positively and significantly. Whereas,
price of kerosene has negative significant influence on fuel wood demand. With regard to the charcoal demand, price of kerosene found to influence it negatively
and significantly. The inverse mills ratio has also significant positive influenced on charcoal.
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TABLE 5: SUR RESULTS OF AIDS

Explanatory Variables

Dependent Variable — Share of Fuel in total Expenditure

Fuel Wood Charcoal Kerosene Saw Dust Electricity €
Constant 1.2260 (1.36) -0.1157 (0.44) -0.67494 (0.55) -0.21455 (0.64) -0.2208679
Ln (Price of Wood) 0.19202** (0.10) | -0.0092 (0.03) -0.164978* (0.05) | -0.01788 (0.06) -0.0000001
Ln (Price of Charcoal) -0.0092 (0.03) 0.02521 (0.02) -0.03082** (0.02) | 0.01476 (0.02) -0.0000001
Ln (Price Kerosene) -0.16498* (0.06) | -0.03082** (0.02) | 0.11671* (0.03) 0.07908* (0.03) -0.0000001
Ln (Price Saw Dust) -0.01788 (0.06) 0.01476 (0.02) 0.07909* (0.03) -0.075967** (0.04) | -0.0000001
Ln (Price Electricity) -0.0000001 -0.0000001 -0.0000001 -0.0000001 0.00000040
Ln (Real Expenditure) | -0.26242 (0.17) 0.01244 (0.05) 0.10297 (0.07) -0.00105 (0.08) 0.1480659
Inverse Mills Ratio 1.5029* (0.15) 0.17859* (0.09) 1.2198* (0.09) 1.7996* (0.34)
R? -0.3838 -0.1249 -0.1865 0.093
X 142.48 63.53 261.42 97.8
P-Value 0.0000 0.0000 0.0000 0.0000

Source: Own Computation
“ Results recalculated form the SUR results based on adding up restrictions
*Significant at 5% and **Significant at 10%
Table 5 also signifies both price of wood and price charcoal impacted kerosene demand negatively and significantly whereas price of kerosene, price of saw dust
and inverse mills ration turned out to influence demand for kerosene positively and significantly. Moreover, saw dust demand is positively and significantly
influenced by price of kerosene and inverse mills ratio but negatively and significantly influenced by its own price.
Estimation results in Table 6 also revealed that all own price elasticities were found to have the expected negative sign. Specifically, charcoal and kerosene were
price inelastic whereas fuel wood and saw dust were price elastic. Demand for electricity was somewhat unitary elastic. The fact that demand for charcoal and
kerosene found to be price inelastic was consistent with the finding of Gebreegziabher for urban areas of Tigray region (Gebreegziabher, et al., 2010).

TABLE 6: PRICE AND INCOME ELASTICITIES OF DEMAND FOR FUEL.

Elasticity

Variables Wood Charcoal Kerosene Saw Dust Electricity
Price of Wood -1.83483932 -0.039309723 | -1.635800733 | -0.456942232 | -

Price of Charcoal 0.188959853 -0.947511796 | -0.537384743 | 0.399181511 -

Price of Kerosene | -0.265683645 | -0.083574632 | -0.21713175 2.08475365 -

Price of Saw Dust | -0.016113439 | 0.036793547 0.570575137 -2.997936912 | -

Price of Electricity | 0.027318105 -0.001637169 | -0.039933273 | 0.00141266 -

Income 0.465350769* | 1.032036158* | 1.781523056* | 0.972301203* | 3.897811907

Source: Own computation
*Calculated based on insignificant coefficients log of inflation adjusted income

FINDINGS

House head education has positive significant effect on decision to consume electricity and negative significant effect on decision to consume fuel wood may imply
possible transition of energy consumption from fuel wood to electricity as house heads become more educated. Similarly, the positive significant effect of
household expenditure on the decision to consume electricity and kerosene shows the tendency of households to shift to modern energy fuels as income (proxied
by expenditure) rises.

The insignificancy of price of related fuel goods in determining decision to consume electricity shows less substitutability of other fuel goods by electricity but the
significant positive effect of price of kerosene on decision to consume fuel wood implies kerosene and fuel wood are substitutes. The significant positive effect of
price of fuel wood on decision to consume saw dust and significant positive effect of price of charcoal on decision to consume kerosene respectively shows fuel
wood and saw dust; and charcoal and kerosene are substitutes. However, the fact that price of fuel wood has significant negative effect on decision to consume
charcoal literally shows that both are complements but such relationship may be due to the fact that charcoal is the byproduct of fuel wood.

Demand for fuel wood and saw dust are negatively and significantly elastic. This may indicate possible transition of energy consumption from traditional energy
fuels (fuel wood and saw dust) to modern energy fuels (kerosene and electricity) as price for traditional energy fuels rises. The fact that demand for kerosene is
negatively price inelastic with respect to its price indicate the potential tolerance of consumers to the rise in the global kerosene price even where government
subsidies are not available. Moreover, the fact that the elasticity of saw dust with respect to kerosene price was positively elastic and significant (2.085) implies
saw dust and kerosene are substitutes (may be in terms of igniting).

The fact that income (proxied by expenditure) has no significant impact on demand of each fuel but electricity shows income elasticity of each fuel goods except
electricity is 1 indicating these fuel goods are normal goods. On the other hand, coefficient of electricity obtained by adding up restrictions considering the
insignificancy of impact of income on the rest of fuel goods may imply the income of electricity is higher than unity. This can be intensified by the case where the
income elasticity of electricity is 3.9. Hence, electricity is found to be luxury fuel good.

RECOMMENDATIONS

. The long-run objective of the local government should be to emphasize the energy transition from the traditional to the modern ones taking household
income, household education and household size in to consideration.

. Local government should follow substitutability patters i.e. substitutability between fuel wood and kerosene; charcoal and kerosene; and saw dust and fuel
wood when they think of the fuel energy use transition.

. The study also recommends local governments to look in to household income raising mechanisms to help the transition to electricity.

CONCLUSIONS

. Besides price and income, household Characteristics plays important role in the energy consumption decisions.

. The positive significant effect of house head education on decision to consume electricity and its negative significant effect on decision to consume fuel wood
shows possible transition of energy consumption from fuel wood to electricity house head become more educated.

. Similarly, positive significant effect of household expenditure on the decision to consume electricity and kerosene shows the tendency of households to shift
to modern energy fuels as income rises.

. Kerosene and fuel wood, fuel wood and saw dust; and charcoal and kerosene are substitutes. Nonetheless, decision to consume electricity do not significantly
depend on price of related fuel goods implies less substitutability of electricity.

. All own price elasticities were found to have the expected negative sign. Charcoal and kerosene were price inelastic whereas fuel wood and saw dust were
price elastic.
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. The income elasticities of each fuel goods except electricity is expected to be 1 indicating these fuel goods are normal goods but electricity is found to be
luxury fuel good.
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