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Chapter One: Introduction 

1.1. Background of the Study 

Population growth and economic development are the main driving forces for the 

demand of energy in developing countries. The rapid growth of population influence 

the magnitude of energy consumed in such a way that as population increases, more 

total energy is required and the magnitude of the total energy is determined by the 

per capita energy consumption (Sokona, 1997; Hadgu, 2002). The longitudinal 

analysis for the period 1890-1990 indicated that 49% of the growth in world energy 

demand was due to population growth and the remaining 51 % due to increasing 

energy use per capita (Reddy, 2002). 

On the other hand, energy plays an important role in the interrelationship among 

population, environment and development Woldegiorgis (2002) have noted that: 

rapid population growth has created higher demandsfor energy in its cheapestform 

and most accessible form i.e. fuel wood This demand has placed pressure on 

biomass resources and arable land in an already deteriorating environment. Such 

pressures have adverse impacts and jeopardize economic growth and have placed 

the poorest and most vulnerable groups of the population i. e. women and children, 

at risk (Woldegiorgis, 2002), 

Urbanization is also an important factor that affects the pattern of energy consumed 

in developing countries. As a given area becomes urbanized, the level of household 

energy consumption also increases. This level may be accompanied by increases in 

income that comes together with urbanization. However, the use of traditional fuels 

in many urban areas of developing countries is still high especially among low 

income groups. Furthermore, instead of shifting to modern fuels, people are 

consuming mUltiple types of energy sources that constitute both traditional and 

modern fuels (Dzioubinski and Chipman, 1999; Reddy, 2002), 
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Therefore, the major issue regarding the pattern of energy use in developing 

countries is concerned with its amount and type. By far developing countries 

consume less energy than the developed countries. For instance, the average per 

capita household energy use in developing countries is about nine times lower than 

in developed countries. On the other hand, large share of the energy in developing 

countries is derived from traditional fue ls like fuel wood and other biomass sources. 

This reflects that the quality of energy consumed by developing countries is poor or 

has lower energy efficiency (Dzioubinski and Chipman, 1999). Generally, the 

consumption pattern of energy in developing countries is characterized by over 

consumption of traditional energy sources like fuel wood, and non woody biomass 

on the one hand, and the under consumption of highly efficient modern fuels like 

coal, LPG and natural gas, on the other (Sokona, 1997). 

In Ethiopia, the household is the major consumption unit of energy sources. The 

household consumes about 91.3% of the total final energy of which 98.5% constitute 

biomass fuels and 1.5% constitutes modern fuels. There is some variation in terms 

of the level of energy consumption between rural and urban areas. In the rural area 

households consume 92% of the total energy of which 99.5% constitute traditional 

fuels and only 0.5% of the energy constitutes modern fuels. On the other hand, the 

urban households consume 8% of the total energy of which 86.7% accounts for the 

traditional fuel s and 13.3% accounts for the modern fuels (Woldegiorgis, 2002). 

1.2. Statement of the Problem 

The amount of energy households consume is an indication of the level of thei r 

standard of living. As indicated above the consumption of energy in the households 

of developing country is very low. In Ethiopia, the total energy demand in urban 

households is low compared to the rural households. On the other hand the 

consumption of traditional fuels in the urban area is sti ll very common. Despite its 

dominance, traditional fuels are not the only fuels used in urban areas and there are a 

number of modern fuels available in urban areas. Hosier (1986) indicated that 

electricity and kerosene are commonly used in urban households. 

2 
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This high demand of traditional fuel s puts high pressure on the resources found in 

and around the urban centers. For instance, in India urban households use logs that 

usually require the felling of trees. Thus, urban fuel wood uses have a considerable 

negative impact on the environment (Reddy, 2004).The use of these traditional fuels 

has also an immediate consequence of indoor air pollution that affects the health of 

people in the house (Heltberg, 2005), The burning of solid fuels also contributes to 

outdoor air pollution and this is mainly the problem in densely populated urban 

areas (Heltberg, 2005). 

A number of factors influence the type of energy sources used by households among 

which household income is the most significant factor. In general, the higher the 

household income, the higher the amount of energy used and the chance of using 

modern fuels, The other factors that characterize the pattern of energy consumption 

is that the higher the socioeconomic status and level of education of the households, 

the higher the amount of energy consumed and the chance to use modern fuels like 

electricity and LPG (Sokona, 1997). However, there is little research in Ethiopia 

with regard to demographic and socioeconomic variables as a determinant for the 

pattern of energy use in urban areas. In fact some studies like Dirirsa (1998) and 

Faye (2002) included only household size as a demographic element in their 

analysis. The reason for thi s gap is due to shortage of studies that shows the 

demographic and socioeconomic variables have influence on energy use. 

Understanding the demographic and socioeconomic determinants of energy use can 

help assess the demand of energy across different households, explained by these 

variables. This can also help assess the variation in type and amount of energy use 

among the households and identify the major factors that cause such variation, In 

general, studies conducted in the significance of both demographic and 

socioeconomic issues in household energy use can assist further studies and energy 

plaillling in the area, Therefore, the purpose of thi s research is to assess the 

demographic and socioeconomic factors that de!ermine the type and amount of 

household energy use in Dilla town . 

3 



) 

f ~ 
r 

oj 

o 

Specifically thi s research answers the following questions: 

1. What is the type and amount per capita of energy use per month in households? 

2. What is the relationsh ip between energy use and some of the predictor variables? 

3. What are the demographic and socioeconomic factors that determine the type and 

amount of energy use? 

4. Why households prefer to use a certain type of energy sources? 

1.3. Objectives of the Study 

The general objective of this study is to assess factors that determine household 

energy use in Dilla town. The specific objectives of the study are to: 

1. Identify the type and amount of energy use per capita per month 

2. Describe the relationship between energy use and some of the predictor variables 

3. Assess the demographic and socioeconomic factors that determine the type and 

amount of energy use 

4. Examine why households prefer to use a celtain type of energy sources 

1.4. Scope of the Study 

This study seeks to explain the demographic and socioeconomic factors that 

determine the type and amount of energy use in the households. The type of energy 

assessed is the use of direct residential energy sources that refers to all fue ls and 

electricity. This study also considers only cross-sectional variation in energy use 

among households. On the other hand, the resu lts of the study may not be applicable 

in other areas due to the use of small sample size and uniqueness of the study area. 

Finally, this study does not assess the impact on natural resources or the 

environment at large that occur as a resu lt of the current pattern of energy use. 

1.5. Limitation of the Study 

The first problem faced at the beginning of the survey was to prepare the sampling 

frame of the study. The administrative classification of the town has been changing 

4 



.-) 

I) 

o 

. ) 

from time to time in recent years. Currently the town is class ified in to three sub 

cities and nine kebeles. However, according to this classification it became very 

difficult to prepare the sampling frame due to sholiage of information. As a result 

the classification used by the 2007 census was preferred as a sampling frame that 

divides the town in to three kebeles and provides the number of households in them. 

Another minor problem faced in thi s study is concerned with the calculation of 

amount of energy consumed. Households provide only the amount in litre per month 

for their kerosene consumprtion because it was easy for them to remember. 

However, the amount of energy consumed for electricity was estimated by the tariff 

category and amont of expenditure per month and the amount of charcoal and 

firewood consumption were estimated by their market price and the expenditure by 

the households. As a result there may be some inaccuracies in the calculation of the 

amount of energy consumed by the households but much care had been taken to 

consider all the possible means of alleviating thi s problem. 

1.6. Ethical Consideration 

Both written and oral informed consent was requested from officials and 

respondents of the study. A statement was read by the data collectors for the 

respondents about the purpose, expected duration and procedure of the data 

collection process. The respondents were also required to participate voluntarily and 

allowed to discontinue their participation. The responses given by the respondents 

were used only for the purpose of the study. 

1.7. Organization of the Study 

This thesis consists of five chapters. The first chapter deals with the introduction of 

the thesis that inludes the background, statement of the problem, objectives and 

scope of the study. In addition to this the limitations that explaines the problem faced 

during the study, the ethical considerations and operational definition of terms used 

in the study are inciuded.The second chapter deals with the literaturte review and 

contains general and factual information about energy use at different level of the 
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economy and sectors, the theoretical background of the study and the CUITent state of 

kowledge with regard to the determinants of energy consumption. 

The third chapter explains the methodology used in the study and description of the 

study area. It includes bas ic characteristi cs of the study area, the data source, type 

and collection tools, sampl ing, field work, measurements and conversions, data 

analysis and description of variables of the study. The data analys is section 

specifically explains the type of models selected fo r the analysis and how the results 

are go ing to be interpreted. 

Chapter four demonstrates the results and di scussion of the study. This chapter 

shows the results of descriptive analysis, the multivariate analysis performed to 

identify the determinant factors on the amount and type of energy use. Moreover, 

the preference of households on the type of energy sources is explained. The last 

chapter deals with the major conclusions drawn from the study and the 

recommendations for policy measures. 
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Chapter Two: Literature Review 

2.1. Household Energy Use Pattern 

Energy has long played a central role in the development and function of the 

economy. It is an essential input for economic activities. Reliance on energy is 

highly related with increase in populations and improvements in the standards of 

living, especially in cities (Phdungsilp, 2006). As a result, there is a huge gap in the 

world on the extent of energy consumed. Sub-Saharan countries are the lowest 

consumer of energy. An African uses only one eleventh, one sixth, and one half of 

the energy used by a North American, a European, and a Latin American, 

respectively (lEA, 2002, cited in Davidson, 2007). 

The household sector is responsible for about 15 to 25 per cent of primary energy 

use in OECD countries and for a higher share in many developing countries. 

Average per capita household energy use in developed countries is about nine times 

higher than in developing countries, even though in developing countries a large 

share of household energy is provided by non-commercial nlels. Figure I shows the 

per capita household energy consumption by energy type in 1994 for the major 

regions of the world. 

25,-------------------------------------------------------, 

20 +-1 -------1 

9 F uelwood/Charcoal 

rIl eoal 

~ 15+1--------------~ 

III Petroleum Products 

lSI Natural gas 

GJ Electricity g 
'm 
'" 13 I 0 I ['J ~'iiI-l 

5 

o 
Sub -SahAum Developing L.nin AmericA E. EuropE- 'W. EuropEl' N. Amerioa 

Afrioa Eas\ -Soulh 
Asia 

Figure 1: Per capita household energy consumption by energy type in 1994 

Source: UN Statistics Division (cited in Dzioubinski and Chipman, 1999) 
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Figure I indicates that there is a higher share of fuel wood and other biomass as 

energy sources in Africa compared to Asia and South America and consequently 

lower energy efficiency. Disparities in household energy use also exist between rural 

and urban populations, between high and low income groups with in a country, and 

among countries (Dzioubinski and Chipman, 1999), 

2.1.1. Household Energy Use in Urban Areas of Developing 

Countries 

The dramatic growth of urban populations in developing countries has caused a rise 

in the demand for energy, food, water and other resources . The growth is caused by 

high birth rates and extensive migration from rural areas. The migrants from rural 

areas bring with them their accustomed patterns of energy use, which are mainly 

based on the use of traditional fuels. In urban areas demand for wood products is 

highly concentrated, creating difficulties such as environmental problems associated 

with harvesting trees around urban centers. However, the urban demand for fuel s 

also creates opportunities for possible economies of scale in the distribution of 

modern fue ls. 

Rapid increase in demand for energy resources have been the basis for many energy 

related problems in urban areas. One of them is high concentration of using 

traditional fue ls due to lack of choices to use other fue ls (Barnes and Qian, 1992). 

The poor also uses fuel wood as the major cooking fuel. They are obliged to rely on 

fuel wood as they don ' t have the resources to switch to other systems (Dunkerley, 

et aI. , 1990). 

The factors that influence energy transitions in various ways include access to 

modern fuel s, income, wood availability, fuel prices and government policy (Barnes 

and Qian, 1992). In addition to thi s the variation in total consumption of cooking 

fue ls by household and the mix of fuels are influenced by the level and di stribution 

of household income and size, accessibility and prices of the various forms of 

energy, differences in climate, resource endowment, size of city, household fuel 
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preference, social characteristics of the population and food habits and regional 

cooking styles (Dunkerley, et aI. , 1990). 

There is a strong relationship between size of the city and the energy transition. 

Table 1 shows this relationship by the size of cities and other characteri stics. The 

size of cities are classified in to three based the area coverage, population size and 

the availabi lity of infrastructure and services. 

Table 1: Size of city and the energy transition 

Size of Level of Level of Wood Wood A vaila bility 

cities HH wood use resource energy of modern 

income around city prices fuels 

Small Low Extensive Abundant Low Limited 

Medium Inter- Inter- Moderate Equal or Undeveloped 

mediate mediate below modern 

modern fuels fuel markets 

Large High Low Scarce Competitive Developed 

with modern modern fuel 

fuel s markets 

Source: Barnes and Qian, 1992 

Patterns of urbanization, such as urban population density, the structure of urban 

functions, urban geography, and land use patterns, are important determinants of 

energy use in a city. These basics have to meet the fundamental needs of the 

growing urban population and its quality of life while using natural resources in a 

sustainable way. For example, a compact city may have lower per capita energy 

consumption due to its compact infrastructure and lower per capita building floor 

space, both traits that reduce energy consumption (Phdungsilp, 2006). 
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preference, social characteri sti cs of the population and food habits and regional 

cooking styles (Dunkerl ey, et aI. , 1990). 

There is a strong relationship between size of the city and the energy transition. 

Table I shows this relationship by the size of cities and other characteri stics . The 

size of cities are classified in to three based the area coverage, population size and 

the availability of infrastructure and services. 

Table 1: Size of city and the energy transition 

Size of Level of Level of Wood Wood Availability 

cities HH wood use resource energy of modern 

income around city prices fuels 

Small Low Extensive Abundant Low Limited 

Medium Inter- Inter- Moderate Equal or Undeveloped 

mediate mediate below modern 

modern fuels fuel markets 

Large High Low Scarce Competitive Developed 

with modern modern fuel 

fuels markets 

Source: Barnes and Qian, 1992 

Patterns of urbanization, such as urban population density, the structure of urban 

functi ons, urban geography, and land use patterns, are important determinants of 

energy use in a city. These basics have to meet the fundamental needs of the 

growing urban population and its quality of life while using natural resources in a 

sustainable way. For example, a compact city may have lower per capita energy 

consumption due to its compact infrastructure and lower per capita building floor 

space, both lTaits that reduce energy consumption (Phdungsilp, 2006). 
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In the case of Ethiopia, the analyses on household energy consumption in urban 

areas have refl ected different situations. It was found out that domestic urban 

consumers utilize a wide vari ety of fuels, both traditional and modern. The 

households often have three or more different types of cooking appliances that 

satisfy specific purposes and utili zes separate fuels. Consumers in urban areas have 

evolved a remarkable number of energy management measures and are responsive 

to suggestions for improving cooking efficiency. Kerosene and other modern fue ls 

have assumed major importance in most urban household economies. Fuel switching 

in the urban household is prevalent driven by availability and pricing (EEA, 1990). 

2.1.2. Health Impacts of Household Energy Consumption 

Energy from traditional biomass fuel is thought to account for nearly one-tenth of all 

human energy demand today in the world (more than hydro and nuclear power 

together), and wood-based fuels probabl y make up some two-thirds of household 

use. In developing countries biomass fuel is the major source of indoor air pollution 

(lAP). Biomass fuels are burned for cooking, heating and lighting homes and are the 

energy source for the poor (WHO, 2005). 

In poor households of the developing country, wood, charcoal and other solid fuels 

(mainly agricultural residues and coal) are often burned in open fires or poorly 

functioning stoves (Smith, 2006). These stoves do not allow enough airflow into and 

through the stove, limiting the amount of oxygen available for combustion. 

Incomplete combustion leads to the release of small particles and other constituents 

that have been shown to be damaging to human health in the household 

environment. As a result, a primary pathway tiu'ough which traditiona l biomass fuel 

use affects health is tiuough indoor air pollution (Yeh, 2004). 

Indoor air pollution from household use of biomass and coal is a leading 

environmental health risk in many developing nations, and directl y or indirectly 
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linked to a number of the Milletmium Development Goals, such as environmental 

sustainability, reducing child mortality, and gender equity (lin et a!. , 2005). 

Exposure to indoor air pollution from the combustion of solid fuels has been 

implicated, with varying degrees of evidence, as a causal agent of several diseases in 

developing countries. The World Health Organization ranks indoor air pollution 

from solid fuels the world's eight largest health ri sk, causing 2.7 percent of global 

loses of health li fe (Heltberg, 2005 cited in WHO 2002). The diseases associated 

with indoor air pollution include acute respiratory infections (ARl), otitis media 

(middle ear infection), chronic obstructive pulmonary di sease (COP D), lung cancer 

(from coal smoke), asthma, nasopharyngeal and laryngeal cancer, tuberculosis, 

perinatal conditions and low birth weight, and di seases of the eye, such as cataracts 

and blindness . 

The magnitude of the health loss associated with exposure to indoor smoke and its 

concentration is high among marginalized socioeconomic and demographic groups 

like women and children in poorer households and the rural population (Ezzati and 

Kammen, 2002). 

2.1.3. Household Energy Consumption in Ethiopia 

Household as the basic consumption unit of energy faces a number of problems. 

Among which the shortage of wood fue ls for cooking is the most important energy 

problem facing Ethiopia (UNDP/WB , 1984). Similarly, Kassie ( 1996) has identified 

four major characteristics of the household energy consumption pattern. First, there 

is high dependence on biomass especially on wood fuel both in rural and urban 

areas. The major problem of using traditional sources in high amount is that at the 

cunent rate of consumption level it may no longer be sustainable for constant supply 

due to scarcity and deforestation. 

Second, the traditional energy sources that are consumed contain high inefficiency. 

This resulted in a high proportion of national energy consumed at the household 
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level as compared to other energy sectors. Third, the rural population consumes 

most of the energy in household sector and follows a settlement pattern that is 

widespread, scattered and di spersed. Finally, there is urban-rural polarity in type of 

energy consumption. This means that urban households use mainly modern fuels 

like LPG, electricity and kerosene and commercialized traditional fuels like charcoal 

and wood fuel. On the other hand, rural households consume mainly free ly collected 

traditional energy sources of fuel wood, agricultural residue and cattle dung (Kassie, 

1996). 

The pattern of energy consumption by sectors for three years i.e. 1997-1999 shows 

that on average the household accounts for 91.3% of the total final energy 

consumption. Agriculture uses about 0.2%, transport accounts 1.2%, industry 3.8% 

and services 3.5%. The pattern of energy consumption is almost constant 

throughout the period examined. Furthermore, Table 2 shows specifically the 

consumption of traditional and modern fue ls in the household. As indicated in the 

Table, biomass fuel is the dominant fuel type both in urban and rural areas. Next to 

this petroleum is used as the second source of energy in both areas. Electricity is 

avai lable only in the urban areas. 

Table 2: Traditional and modern energy consumption in the household sector 

(tera- joule) 

Year 

Fuel type 1997 1998 1999 

Urban Rural Urban Rural Urban Rural 

Biomass 44,979 585,698 45,929 597,473 46,9 12 609,695 

Petroleum 6,147 2,988 4,9 15 3,078 4,161 3,170 

Electricity 2,099 0.0 1,924 0.0 1,832 0.0 

Total 53,225 588,686 52,768 600,55 1 52,905 612,865 

Source: Woldegiorgis, 2002 
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2.2. Theoretical Background 

2.2.1. IPAT Model 

A conunon method of evaluating the contributions of population grO\llh or other 

demographic factors to energy use and CO2 emiss ions has been the [PAr - 'Uation , 

IPAT describes the environmental impact (I) of human activities as tht product of 

tlu'ee factors: population (P), affl uence (A), and technology (T). It was II:veloped in 

the early 1970s during the course of a debate between Barry Commo~r and Paul 

Ehrlich and John Holdren (O'Neill and Chen, 2002). 

The original formulation of the equation was to show in particular the role of 

population growth. However, the strength of the elements in contri luting to the 

impact is different in different parts of the world 's regions. In tie developed 

countries there is relatively clean technologies and stable population; tie problem is 

affluence. In the Second World there is moderate affluence but polluted technologies 

and, for some, population. For the Third World there is very little afflUence, Some 

unclean technology and high population. 

Sometimes, because of the difficulty in estimating A and T, per capita impact F is 

employed as a substitute for their product. Thus, the equation I=P*F where I=total 

impact, P=population size and F=impact per capita was evolved . This equation 

makes population central to the impact prevai led. The variable F is related to per 

capita consumption of, for example, food, energy, fibers, and metals. On the other 

hand it is related to the technology used to make the consumption Possible and 

whether that teclmology creates more or less impact (Chertow, 200 I ). 

This model has a number of problems but here only some of them can be mentioned, 

First, the level of aggregation at which analysis is performed can strongly influence 

the results. Second, the results are difficult to interpret when not all variables move 

in the same direction. Third, there is bi-directional relationship among all the 

variables. Finall y, when the results are aimed at for the purposes of policies it , 
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suffers from the shortcoming of not taking in to account how much change in a 

particular vari able is plausible (Stern et aI. , 1997; O'Neill and Chen, 2002). 

2.2.2. Household Fuel Choice Models 

The ' energy ladder' concept is the major theoretical explanation given for household 

fuel choice. The driving force in this concept is income and it involves a three stage 

process. In the first stage, households that are characterized by earning low level of 

income show heavy reliance on biomass fuels such as firewood, dung and crop 

residue. In the second stage, which is also called the ' transition' period, households 

with relatively better incomes consume fue ls such as kerosene, coal and charcoal. In 

the last stage, due to the highest income earned, households consume more 

expensive energy sources like electricity and LPG (Dzioubinski and Chipman, 1999; 

Reddy, 2002; Heltberg, 2005). 

The related concept to the above is termed as fuel 'switching' that explains 

introducing an effic ient and modern fue l type wi ll phase out the inferior traditional 

fuels (Heltberg, 2005; Farsi et aI., 2007; Mekonnen and Kohlin, 2008). Specifically, 

Heltberg (2005) suggests that the strength of these models is their simplicity to 

explain the dependency of fue l choices on income. However, these models have also 

serious drawbacks that a move to more efficient fuel is not at the same time with a 

move away from traditional fuels. 

The third perspective in fue l use is that of multiple fuel use or fuel stacking. The 

idea in this concept is that instead of switching to modern fuels or moving up the 

energy ladder, households use different combination of energy sources from a menu 

or portfolio of energy at different stage of the energy ladder (Heltberg, 2005; 

MekOlmen and Kohlin, 2008). 

In relation to this, Chambwera and Folmer (2007) adopted an energy mix model and 

hypothesized that a household use a mix of fuels in different amount. This model 

identified that a number of household characteri stics and fuel characteristics shape 
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the total mix of energy consumed by the households (See figure 2). As a result it 

incorporates the major factors that influence household energy use. 

POLICY 
LEVERS 

HOUSEHOLD 
CHARACTERISTICS 
Household size, income, 
appliances, dwelling 
ownership, etc 

TOTAL HOUSEHO LD ENERGY 
CONSUMPTION MIX 

Electricity I Firewood I Kerosene I Gas 

FUEL 
CHARACTERISTICS 
Price, availability, 
convenience, etc 

ENVIRONMENTAL 
IMPACTS 

Natural woodlands 
depletion 

Figure 2: Conceptual framework of the energy mix model (Chambwera and 

Folmer, 2007) 

2.3. Current State of Knowledge 

This part of the literature explains the empirical findings of other researches on the 

relationship between demographic, economic and social factors with that of energy 

use. 
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2.3.1. Demographic Factors and Energy Use 

In the previous studies only population size was emphasized as an important 

demographic factor in energy use. However, the number of households could be a 

more important determinant of energy use than population (Phdungsilp, 2006). 

Other demographic factors like household size and composition, age and gender of 

the head of household, level of urbanization and dwelling attributes constitute the 

most important and promising variables for research in the future (O 'Nei l and Chen, 

2002). Among these variables household size is the most researched variable in 

energy use studies. 

Household size has a significant influence not only on energy use per household but 

also on a per capita use. The main reason for this influence of household size on per 

capita energy use is the prevalence of economies of scale at household level. 

Economies of scale indicate that as household size increases, sharing of energy 

services results in lower per capita energy use in household with larger size (O 'Neil 

and Chen, 2002). Another study indicates that an increase in household member by 

one results in significant decrease in the per capita energy use except with a 

household size of two members (Pachuri, 2004). 

The age of the head of household is also an important factor for the variation in 

energy use across households. Pachuri (2004) identified significant result on an 

increase in per capita energy requirement with households at the later stage of the 

family life cycle. Another study by Frizsche (1981) also found out that there is a 

significant difference in the total and mix of energy use by stage of family life cycle. 

The result indicates more of an inverted U shape whereby energy consumption rises 

throughout the child raising years. The amount of energy use at later stage decline at 

slower rate but remains higher than the lower stage with the same number of family 

number. 

The other measure of energy use is the household composition that includes number 

of chi ldren, number of adults, ratios of chi ldren to adult and sex of household 

members. However, a clear variation of energy use can be di stinguished between 
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place of residence, dwelling attributes and demographic characteristics of the 

household increases the value to 66.4%. This suggests that in addition to the 

economic variable, demographic , geographic, dwelling and family characteristics 

also influence the total per capita energy use. 

Employment status and educational level could al so explain the variation in the 

amount and type of energy consumed. There is an association between occupation 

and energy use in that attaining higher employment status enables people to use 

modern energy sources (Reddy, 2004). Similarly households with members having 

higher levels of education are more likely to use modern fue ls where as illiterate or 

low levels of education in the household increases the chance of using traditional 

fuel s (Heltberg, 2005; Farsi et a!. , 2007; Mekonnen and Kohlin, 2008). 

The availability and extent of use of different type of appliances and the end use of 

energy sources influence the efficiency level of the energy used. This indirectly 

affects the type and amount of household energy required (Konemund, 2002). The 

potential, availability and price of energy sources are also other external factors that 

influence the supply side. Energy policy also put its own influence on choices, 

innovation, cost effectiveness, subsides and access of energy sources (Hadgu, 2002; 

Heltberg, 2005). 

Finally, studies suggest that in order to accommodate the influence of household 

size on energy use, which is a demographic variable, compari son of income or 

expenditure level and other economic factors with the different household categories 

are important (O 'Neil and Chen, 2002; Pachuri,2004). 

2.3.3. Social Factors and Energy Use 

The non-economic determinants of energy use are also important aspects to look at. 

Non-economic determinants of energy use include attitudinal , behavioral, and 

cultural practices. These practices, al though subjective and personal, have their 

bases in shared material conditions and experiences. These non-economic 
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determinants for energy use manifest themselves through lifestyle, convenience, 

habits, constraints, customs, preferences, priorities, control over and access to 

resources (Annecke, 1999). For instance, differences in life styles and culture among 

different household groups in terms of food and cooking habits, tastes and 

preferences influence energy use (Pachuri , 2004; Alemu Mekonnen and Kohlin , 

2008). 

2.4. Conceptual Framework of the Study 

Based on the above review, we can say that there are a number of factors that 

determine household energy use. Therefore, the relationship between the 

independent variable i.e. demographic and socioeconomic variable and the 

dependent variable i.e. per capita energy use and type of energy can be linked in 

Figure 3. 

This study uses the household as a unit of analysis and the aim of the study is to 

assess the effect of demographic, socioeconomic and other factors on the per capita 

and type of energy use. The influence of the independent factors on the dependent 

variable may acts directly or through the proximate factors. The independent 

variables that include the size and composition of the household, marital status, 

housing condition, income, employment status, educational level , availability, price 

and energy policies influence the amount of expenditure the household spend on 

energy sources. The same independent variables also determines the type and 

amount of energy households use based on the appliances they own and the end-use 

of those energy sources. The independent variables also act on the preferences and 

tastes, and food and cooking habits of households to determine the per capita and 

type of energy use. 

However, all of the above independent variables are not included in the multiple and 

multinomial logistic regression equations indicated in chapter three. Tills is mainly 

because of three reasons. The first one is that the variables don ' t give a significant 

value to determine the type and amount of energy the households use. The second 
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reason is that not adequate information was collected about the variable. The last 

one is that the variable was not the interest or purpose of this investigation. 

Figure 3 also shows that per capita energy use was used as one of the dependent 

variable. The assumption in thi s approach is that if there is variation in the per capita 

energy use across household with different demographic and socioeconomic 

characteristics, it can be deduced that changes in the characteristics of households 

would affect the per capita energy use. The types of energy included in the 

dependent variable are se lected based on the dominant sources of energy for the 

households in the study area . 

Demographic factors 
-household size and 
composition /' Per capita energy 
-marital statu s ~ use 
-housing conditions ::::=- -measured in MJ 

Proximate factors 
per month 

Socio-economic factors -expenditure 
-income "- -appliances 

Types of energy -empl oyment statu s -end uses ">' 

-educational level -preference and for cooking 
-electricity 

taste 
-kerosene -food and cooking 
-charcoal 

habit 
-fue l wood Extema l factors 

\.... -availability 
-pnce 
-energy policy 

Figure 3: Conceptual framework of the study (developed by the author based 

on literature ,-eview) 

2.5. Operational Definition of Terms 

Household: refer to all people that lives under the same roof permanently and share 

resources among themselves li ke energy, water, food etc. 

Household energy: refers to the energy consumed by the household sector for 

residential or domestic purpose like cooking, lighting, cooling, heating etc. 
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Per capita energy expenditure: indicates the total expenditure on energy per 

person. 

Per capita energy consumption: indicates the total use of energy per person. 

Traditional fuels: refer to fuels that have low efficiency like biomass fue ls. In this 

thesis traditional fuel refers to fuel wood and charcoal. 

Modern fuels: are fuel s that have high efficiency compared to the traditional fuel s. 

In this thesis modern fuels refer to electricity and kerosene. 

Mix of traditional and modern fuels: is also termed as multiple fuel or fuel 

stacking and composed of both the traditional and modern fuel s. In this thesis the 

category includes either two, or three or four combinations of traditional and modern 

fuels. 
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Chapter Three: Materials and Methods 

3.1. Description of the Study Area 

Dilla is one of a market town in southern Ethiopia. It is located at around 360km 

south of Addis Ababa in Gedeo Zone of the Southern Nations, Nationalities and 

Peoples Region. It is the major and second highest town in the region. Dilla was 

establi shed in 1904 as a centre of trade mainly for coffee market but it was 

organized under the municipality administration since 1937. 

Dilla had been located in the southern end of the all-weather road from Addis Ababa 

until the completion in the early 1970s of the asphalt road to the Kenya border. Dilla 

was the major transfer and marketing point for coffee grown farther south, 

patiicularly of the much-prized Yirga Chefe varietals. It remains a major center of 

the coffee trade. Currently the town is divided in to 3 sub-cities (Misrak, Ayer Tena 

and Edget Besira) with 9 kebeles, 15 sub kebeles and 77 vi llages. 

According to the recent population program report of the Gedeo Zone Bureau of 

Finance and Economic Development, the total area of the town is 7. 16 Km2 The 

town is located at latitude and longitude of 6°24'36"N and 3soIS'36"E coordinates 

respectively with an elevation of 1570 meters above sea level. 

Dilla is one of the most highly populated towns in Ethiopia. According to the 2007 

census preliminary result Dilla ranks as the 2nd highest next to Hawassa in the size 

of population with in the region. The population in 2007 was SI ,644 for both sexes, 

42,599 for males and 39,045 for females (CSA, 200S). 

Like any other part of the country there are four seasons in the town: Bega 

(December, January and February), Belg (March, April and May), Kireml (June, 

July, and August) and Tsedey (September, October, and November). The mean 

annual rainfall received is 142.4mm and the mean annual temperature is 17.4°c. The 

maximum and minimum mean annual temperature is 25.S and 12.2oc respectively . 
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The study area is also known for practicing agr,o forestry. Most of this area is 

covered with perennial cash and food crops that accounts for 82.13%. The remaining 

8.54% is covered with annual crops and 3.96, 2.57 and 2. 13% land is covered with 

bush, grazing land and other types . This area is commonly known for its cash crops 

like coffee and fruits and food crops like ensel, maize, sorghum, teff, and barley. 

Shortage of land is the peculiar nature of thi s area, resulting in diversified cropping 

practices on small plot of land. 

Dilla is selected as the study site fo r different reasons. Most part of the town and its 

surrounding area is evergreen and covered with trees that serve as a shade for coffee 

plants. This shows that there is a good practice of tree conservation in the area. On 

the other hand, the area between Dilla and Abaya Lake is highly deforested as most 

of the fue l wood and charcoal is supplied from thi s area to the town. FUl1hermore, as 

the town was established for a trade centre both modern and traditional fuels are 

provided on sale in different market situations (in loads carried by animals or people 

and a fixed market place) . Above all , there was no previous study conducted in the 

area related to household energy use. 

3.2. Data Source, Type and Collection Tools 

A cross-sectional household survey was conducted to gather primary data on the 

demographic and socioeconomic characteristics of households and their energy use 

patterns in the month preceding the survey (In this case the month of December, 

2008). This was supplemented by secondary data obtained from the study area, 

regional office, CSA and other institutions. Both quantitative and qualitative data 

was co llected for the study. Quantitative information was collected by survey 

questionnaire after the pre-test and it was administered to all sample households. 

The qualitative information on attitude and preference was collected by an in-depth 

interview from systematically selected households. 
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3.3. Sampling 
During the 2007 census of Ethiopia, Dilla town was subdivided in to three Kebeles 

known as Ayer Tena, Ediget and Misrak. The number of households in each Kebele 

was obtained from CSA. Then, the determined sample was di stributed among the 

three Kebeles by PPS and systematically selected housing units were contacted for 

the survey and in-depth interview. 

The sample size was determined by the following formula: 

n = [Zu1212 P (I-p )/d2 

Zal2=1.96 (critical value at 95% level of confidence interval) 

p = 0.5 (proportion of the household sector energy use in Dilla town) 

d2 =0.05(standard error of estimation) 

n= O .96i '0.50-0.5) =384 

(0.05)2 

Contingency for non response rate= I 0%=38 

n= 384 +3 8= 422 

The distribution of households selected from each kebele is indicated in Table 3. 

The Table indicates that there are three kebeles used for selecting the samples. 

Based on the number of housing units they have, 100 households from Ediget, 140 

households from Ayer Tena and 182 households from Misrak kebeles were selected. 

Table 3: Distribution of the sample households by keble 

Kebele Total Number of Number of households 
Households· selected*" 

AyerTena 4246 140 
Ediget 3020 100 
Misrak 5487 182 I 

Total 12753 422 I 

Source: 

'CSA, 2008 

"Field survey, 2009 
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3.4. Field Work 

The survey for this study involved three data collectors, a supervisor and me. The 

recruitment of the data collectors and the supervisor was based on familiarity to the 

study area, educational level and previous experience in conducting related surveys. 

The data collectors were trained about the nature of the survey, the questionnaire 

and interview guide to be used and the system of conducting the data collection. 

During the data collection the supervisor and researcher controlled the data 

collection process. The response for the survey questions was recorded on the 

questiOlmaire where as the in-depth interview was recorded on the note book. At the 

same time the price of fuels per unit from different market situations of the town 

were measured. The tariff for the consumption of electricity was obtained from the 

EEPCo website . 

3.5. Measurements and Conversions 

Since the amount of energy consumed by the households may not be provided 

accurately, their expenditure on the different types of energy sources was used for 

determining the amount consumed. The price for fuel wood and charcoal per unit 

was collected from the different market situations that involves both from moving 

loads and a fixed market place. However, the amount consumed and expenditure on 

kerosene was obtained during the survey from the respondents and no estimation of 

amount was done on kerosene. 

Based on the market price of the energy sources per unit and ratio of households 

buying the energy sources from each situation, the average price of the energy type 

was calculated. Then, the sum of all the average prices from different market 

situations was taken as the common price per unit for the specific type of energy 

source in the town. 

The monthly expenditure for each type of energy sources reported by the households 

was divided by the common price per unit of the respective energy type obtained 
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During the 2007 census of Ethiopia, Dilla town was subdivided in to three Kebeles 

known as Ayer Tena, Ediget and Misrak. The number of households in each Kebele 

was obtained from CSA. Then, the determined sample was distributed among the 

three Kebeles by PPS and systematically selected housing units were contacted for 

the survey and in-depth interview. 

The sample size was determined by the fo llowing formula: 
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p = 0.5 (proportion of the household sector energy use in Dilla town) 
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n= (1.96)2 *0.50 -0.5) =384 
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Contingency for non response rate=10%=38 

n= 384 +38=422 

The distribution of households selected from each kebele is indicated in Table 3. 

The Table indicates that there are three kebeles used for selecting the samples. 

Based on the number of housing units they have, 100 households from Ediget, 140 

households from AyeI' Tena and 182 households from Misrak kebeles were selected. 

Table 3: Distribution of the sample households by I{eble 

Kebele Total Number of Number of households 
Households* selected** 

AyeI' Tena 4246 140 
Ediget 3020 100 
Misrak 5487 182 
Total 12753 422 

Source: 

* CSA, 2008 

*'Field survey, 2009 
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above in order to get the amount of energy consumed. This amount was converted 

into uniform physical energy units of mega joules. Finally, per capita energy use 

was calculated by dividing the tota l amount of energy consumed by the size of the 

household. (See annex 3 for all conversions) 

3.6. Method of Data Analysis 

After data collection, the responses were coded, entered and cleaned using SPSS 

version 15.0. Then, two sets of analyses were performed on the data. The first one 

involves descriptive technique to characterize the household characteristics and their 

energy use. Tables and graphs were used to describe the use of energy sources 

across the various related variables. 

The second method was multiple regress ion analysis with dummy variables and 

multinomial logistic regression. The multiple regression models were fitted using 

per capita household energy use as a dependent variable. The independent variables 

of the model mainly include demographic and socio-economic characteristics of the 

households. The determinants of household per capita energy use can be represented 

by the equation: 

E=f(YH,F)+& 
I I , " I 

(1) 
Where Ei refers to the per capita energy use of the ith household, f indicates the effect 

of the various variables, Yi refers to the various socioeconomic variables, H i refers to 

a vector of various demographic variables, Fi refers to a vector of various household 

dwelling attributes and!: refers to impact of other causal factors or error term. 

The general model has a form of 

In Y = a o + /3, In X, + /3 , In X, + /3 , ln X, + 

/3 4 In X 4 + /3, X, + /3 0 X 0 + L: r i X i + L: A j X J 
, J 

Where: 

Y is the natural logarithmic transformation of per capita energy use 

X I is the natmallogarithmic transformation of household size 
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X2 is the natural logarithmic transformation of age of head of household 

X3 is the natural logarithmic transformation of household income per month 

X4 is the natural logarithmic transformation of number of rooms in the house 

Xs is dummy variable taking the value of I if the head of household is female and 0 

otherwise 

X6 is the dummy variable for the value of I if the house is owned and 0 otherwise 

Xi is the dummy variable for the educational status of the head of household 

Xj is the dummy variable for the marital status of the head of household 

<Xo is the constant or intercept 

~l , ~2, ~3 , ~4, ~ s , ~ 6, Yi and Aj are slopes or regress ion coefficients that represent the 

contribution of each independent variable to the prediction of the dependent variable 

For the interval/scale variables like per capita energy use, household size, and age of 

head of household, income and number of rooms, their log transformation were 

taken. This transformation is common in energy demand studies and was employed 

in the same manner by Heltberg (2005). The transformation also helps in meeting 

the assumptions of linear regression related to linearity, homoscedasticity and 

normality. The ~ coefficients have the interpretation of elasticity. This means that 

the estimated coefficients represent the percent change in per capita energy use as a 

result of a one percent change in each of the independent continuous variable. 

Since it doesn ' t make sense to take the logarithmic transformation of dummy 

variables that have the value of I and 0, it is acceptable to enter to the equation as it 

is. However, the percentage effects for the dummy variables like sex, education and 

marital status of the head of household and house ownership can also be easily 

derived by exponential transformation of the coefficients (Heltberg, 2005). 

The multinomial logistic regression was fitted for the choices of fuel types. As a 

result the type of energy was used as the dependent variables and more or less the 

same predictor variable was used like that of the multiple regression models. The 

model for multinomial logistic regression can be indicated by the fo llowing equation 

27 



) 

I 
I ,) 

.' 

o 

v 

f) 

Chapter Four: Results and Discussions 

This chapter deals with results and discussion based on the data analysis performed 

by different mechanisms. The first section describes the major descriptor variables 

in conjunction with the dependent variables. The second section deals with the 

multivariate analysis that looks in to the relationship between the dependent and 

independent variables by using multiple regression analysis with dummy variables 

and multinomial logistic regression. 

4.1. Household Characteristics and Energy Use 

The description of the most important variables of the study would enable to see the 

direct relationship between the dependent and dependent variables without running 

the multivariate analysis. Therefore, background of the respondents, the type and 

amount of energy use in relation to household size, age of head of household, sex of 

head of household, income and expenditure; and the type of energy used for cooking 

and the place of cooking for solid fuels are described. Moreover, the chi square test 

of the association between the predictor variables and the choice of fuel type for 

cooking is indicated. 

4.1.1. Demographic Characteristics of the Households 

The major demographic characteristics of the sample hOllseholds collected during 

the survey are presented in Table 4. According to Table 4. 66.4% of the head of 

households are males and 33.6% of them arc females indicating that the sample is 

mainly dominated by households who are headed by males. In the same way the 

marital status of the heads of households was collected during the survey. The Table 

indicates that 20. 1 % of the household heads are never married. The heads of 

households that are currently married or living together account for 59.2% of the 

respondents. The rest 20.6% are married at least once in their life time but now they 

m'e either divorced separated or widowed. 
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The resul t a lso show that 42% of the househo lds have between one and three 

household members and 35% have fOLIT up to six person in their hOll seholds and 

23% of them have seven and above persons in their household. 

The age of head of househo lds indicate that those who are in the range of 18-29 

years accounts for 2 1 % of the total. 'fhe heads who are in the range of 30-64 years 

accowlts fo r 70.5% of the households. Those who are in the age 65 years and above 

accounts for 8.5% of the respondents. In general, the minimum and maximum age of 

the heads of households in thi s study is 18 and 90 years respect ively. The mean age 

of the head of the households is 47 years. 

Table 4: Demographic characteristics of the households 

Characteri stics Categories Frequency % 
Sex of head of Male 280 66.4 
household Female 142 33.6 

Total 422 100.0 
Marital status of the Never married 85 20.1 
head of household Currently married/Living together 250 59.2 

Divorced/ Separated/Widowed 87 20.6 
Total 422 100.0 

Household size 1-3 177 42.0 
4-6 148 35.0 
7+ 97 23.0 
Total 422 100.0 

Age of head of 18-29 88 21.0 
household in broad 30-64 298 70.5 
age group 65+ 36 8.5 

Total 422 100.0 

4.1.2. Socioeconomic Characteristics of the Households 

The basic socioeconomic characteristi cs of the heads of households is presented in 

table 5. Interms of employment, 93 .6% of the ho usehold heads me employed and 

earn own income. Onl y 6.4% of the heads are unemployed. The distribution of 

household in terms of income shows that the number of households in c lass ification 

of incomes that earn 300-800 and >800 birr per 1110nth are almost equal. Households 

that earn >800 birr per 1110nth accounts 36.5% and those who eam 300-800 birr per 
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month accounts 37.2% of the households. Those househo lds that earn < 300 birr per 

month accounts 26.3% of a ll the sample households. 

The leve l of education for the head of the household is also ind icated in Table 5. The 

Table indicates that 14.7% of the household heads are illiterate irrespective of their 

sex, grade level, and age. The household heads who are in primary education 

accounts for 47.4% of the respondents. Furthermore, the household heads who in 

secondary school and above accounts for 37.9% of the respondents. 

Table 5: Socioeconomic characteristics of the households 

Characteristics Categories Frequency % 
Employment status of head Employed 395 93.6 
of household Unemployed 27 6.4 

Total 422 100.0 
Income of the household <300 birr per month I I I 26.3 

300-800 birr per month 157 37.2 
>800 birr per month 154 36.5 
Total 422 100.0 

Education status of head Illiterate 62 14.7 
of household Primary 200 47.4 

Secondary and above 160 37.9 
Total 422 100.0 

Religion of the head of Orthodox 259 61.4 
household Muslim 121 28 .7 

Others 42 10.0 
Total 422 100.0 

Ethnic group of the head Amhara 134 31.8 
of household Oromo 78 18.5 

Gedeo 31 7.3 
Guraghe 81 19.2 
Silte 44 10.4 
Others 54 12.8 
Tota l 422 100.0 

Source: Ficld survey, 2009 

Another background characteristic of the household heads deals with their rel igion 

and ethnic group. The distribution of the household heads based on their religion 

shows that 61.4% of the heads are fo llowers of Orthodox Christianity. Next to this 

28 .7% of the household heads are followers of Muslim religion. The rest of the 
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heads of the households are fo llowers of other religions different from those 

mentioned above and accounts 10.0% of the heads. 

The distribution of household heads based on their ethnic group shows that 31.8% of 

the heads are Amhara followed by Guraghe and Oromo that accounts 19.2% and 

18.5% of the household heads. The Gedeo people who are commonly settled in the 

area accounts only 7.3% in thi s study. 

4.1.3. Relationship between Household Size and Amount of 

Energy Use 

Household size is an important determinant of the per capita and total energy use in 

the household sector. Figure 4 shows the amount of mean per capita energy use by 

the size of the household. As indicated in the Figure the mean per capita energy use 

is the highest for two household members. A household with two members consume 

more energy than a household that has a single household member. For the rest of 

the cases, energy consumption decreases as household size increases. This is mainly 

due to the effect of the scale of economies prevai led in large households. 
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Figure 4: Mean per capita household energy use by household size group 

Source: Field survey, 2009 
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Figure 5 shows the total amount of energy consumed as household size increases. 

There is a continuous increase in the amount of energy consumed as household size 

increases. The amount of energy consumed by two persons household is about two 

times higher than that of one person households. For the households having seven 

and above persons the amount of energy consumed reaches about 1500 MJ per 

month. 
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Figure 5: Mean total household energy use by household size group 

Source: Field survey, 2009 

4.1.4. Relationship between Household Head Age and Amount of 

Energy Use 

As mentioned in the literature (Frizsche, 1981), the consumption of energy generally 

increases as age of the household head increases, despite the amount of energy use 

at later age (65+) decline at slower rate but remains higher than the lower age (15-

19). As Figure 6 indicates that the mean per capita energy use decreases as the age 

of head of household increases in the same manner indicated above. This may be 

associated with the increase in the size of family members as the age of head of 

household increases. 
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Figure 6: Per capita household energy use by age of head of household in five 

year groups 

Source: Fie ld survey, 2009 

4.1.5. Relationship between Household Head Sex and Amount of 

Energy Use 

The sex of head of household is one of the determinant factors for the variation in 

the amount energy use across households. The variation in the amount of energy use 

based on sex is indicated in Figure 7. The Figure depicts that female headed 

household's uses high amount of energy per month than male headed households. 
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Figure 7: Mean per capita household energy use by sex of head of household 

Source: Field survey, 2009 
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4.1.6. Household Income and Energy Use 

The household income is the major economic determinant of the type and amount of 

energy consumed. Figure 8 indicates the mean per capita energy use by income 

groups and type of energy. 

As indicated in Figure 8 the consumption of modern fuels is very low in the <300 

and 300-800 birr per month income groups. The consumption of traditional and mix 

of traditional and modern is high throughout the income groups. FUl1hermore, 

multiple use of fuel is observed in the 300-800 and >800 birr per month income 

groups. This shows that increase in income may not necessarily lead to shifting of 

energy types from traditional to modern but lead to the use of multiple types of fuels 

for cooking. 
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Figure 8: Mean per capita household energy use by income and type of energy 

for cooking 

SOluTe: Field survey, 2009 

The total consumption of energy for each type of energy sources increase as income 

increases. Figure 9 dep icts that the increase in the amount of cncrgy consumed for 

traditional and mix of fuels is very small but the change of amount for modern fuels 

in the >800 birr per month category is very high compared to other income category. 
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Figure 9: Mean total household energy use by income and type of energy for 

cooking 

Source: Field survey, 2009 

4.1.7. Patterns of Energy Expenditure and Use 
The amount of energy consumed is highly determined by the expenditure 

households afford to spend on it. Thus, as indicated in Figure 10 the per capita 

energy use increases as the expenditure on it increases in all types of energy for 

cooking. 
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Figure 10: Mean per capita energy expenditure by per capita energy use and 

type of energy for cooking 

Source: Field survey. 2009 
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The Pearson correlation est imate shows the value of 0.949 at a significance of 

p<O.OO I. This indicates that there is a very strong and positive corre lation between 

per capita energy expenditure and per capita energy use. 

Figme II indicates the distribution of amount of energy consumed by the 

households . The Figure shows that 47.63% of the households conSllme an amount of 

energy 200.00-399.99 MJ per month. 

Per capita energy use 
in MJ per month grou p 

m <20Q,00 
~ 200 .00 - 399 .99 
0 400 .00-+ 

Figure 11: Distribution of amount of energy consumed in the households 

Source: Field survey. 2009 

4.1.8. Type of Energy for Cooking 

The type of energy households' use for the purpose of cooking greatly influence the 

amount of energy they consume. The di stribution of the number and percentage of 

households who uses each type of energy sources is indicated in Table 6. 

The Table shows that charcoal is the major cooking fuel whereby 84.1 % of the 

households depend on it. It is fo llowed by fuel wood that accounts 74.2% of the 

households. Those households that use kerosene as one of their cooking fue l 
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accounts 35.5% of the households. The least number of households uses electricity 

as a cooking fuel and it accounts for 7.1 % of them. 

Table 6: Type of energy for cooking by the percentage of 
households 

Energy type Responses Percent 
Electricity Yes 7. 1 

No 92.9 
Total 100.0 

Kerosene Yes 35.5 
No 16.6 
Total 52.1 

Charcoal Yes 84.1 
No 10.7 
Total 94.8 

Fuel wood Yes 74.2 
No 9.2 
Total 83.4 

Source: Field survey, 2009 

Figure 12 summarizes the pattern of use of cooking fue l. Here modern fuels include 

electricity and kerosene whereas traditional tuels represent charcoal and tuel wood. 

The Figure shows that 56% of the households use only traditional fuels for cooking. 

29% 

56% 

15% 

• Traditional 0 Modern 0 Mi}( of tra ditional and rn odern 
Figure 12: Distribution of energy types consumed in the households 

Source: Field survey, 2009 
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4.1.9. Solid Fuels and the Place for Cooking 

The place of cooking for solid that includes mainly charcoal and fue l wood greatly 

affects the extent of exposure to indoor air pollution. Table 7 below depicts the 

distribution of households with place of cooking for the so lid fuel types. It indicates 

that among the households that uses fuel wood for cooking, 95% of them uses 

separate buildings or kitchen for cooking. 

On the other hand, from the propot1ion of households that uses charcoal , 56% of 

them cooks in the house where as 42% of them cooks outside the house. From this 

percentage distribution the major source of indoor air pollution in the study area 

comes mai nly from cooking by using charcoal inside the house. 

Table 7: Place of cooking for the major solid fuel types 

Households cooking: 

Solid Fuel In the In a separate building 

type house (kitchen) Outdoors Total 

Fuel wood 2 297 14 313 

% 0.6% 95% 4.4% 100% 

Charcoal 200 7 148 355 

% 56% 2% 42% 100% 

Source: Field survey, 2009 

4.1.10. Association between the Predictor Variables and the 

Types of Energy 

The chi-square and ANOVA test of the association between the type of energy for 

cooking and the predictor variables is indicated in Table 8. The dependent variable 

in thi s analysis is type of energy use for cooking which is classified in three 

categories as traditional, modern and mix of traditional and modern. The 

independent variables considered here are sex, age, household size, marital status 

education, income and ownership of the house. 
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The Table illustrates that the value of the chi-square is sign ificant at p<O.OO 1 for all 

the predictor variables except ownership status of the house, which is significant at 

p<0.05. This reveals that there is a significant correlation between the dependent and 

independent variables. The value of the ANOYA test also shows that all the variable 

have a significant value of p<O.OOI except ownership status of the house, which is 

significant at p<0.05. 

As income is the most significant determinant of the type of fuels used for cooking, 

it is strongly related with the type of energy for cooking at a Pearson chi-square 

value of 73.755 and F value of 95 .075. Among the variables the least related 

variable to the type of energy for cooking is the ownership status of the house at a 

Pearson chi-square value of 8.960 and F value of 4.545. 

Table 8: Chi-square and ANOYA test of the association between the predictor 

variables and type of energy for cooking 

Chi-square ANOYA 

Predictor variables Pearson Sig. F Sig. 

Sex of head of household 25.518 .000 13.483 .000 

Age of head of household 34.552 .000 10.534 .000 

Household size 58.826 .000 18.776 .000 

Marital status of the head of 

households 20.657 .000 8.717 .000 

Education status of the head of 

households 47.128 .000 25.072 .000 

Income of the household per month 73.755 .000 95.075 .000 

Ownership status of the house 8.960 .011 4.545 .0 11 

SOlll'ce: Analyzed based on Chi-square and ANOY A test 
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4.3. Determinants of the Amount and Type of Energy Use 

In this section of the analysis two sets of models were fitted . The first model uses 

the multiple regression analysis whereby per capita energy use in its log 

transformation is considered as the dependent variable and the predictor variables 

include household size, age of the head of household, household income and number 

of rooms as scale variables with their log transformation and dummies of sex, 

education, marital status and house ownership. 

The second model uses multinomial logistic regression to determine the type of fuel 

choice for cooking among traditional , modern and mix of traditional and modern. 

Thus, the dependent variable is the type of energy mentioned above and the 

predictor variables are sex, age, household size, educational status, marital status, 

ownership status of the house and income. 

4.3.1. Determinants of the Monthly Per Capita Energy Use 

The analysis of the determinants of the per capita energy use has been performed by 

using multiple regressions. The regression analysis was carried out using the 

Ordinary Least Square (OLS) method. A number of regressions were performed 

using different combination of independent variables before the most significant 

ones were selected. The assessments of multicollinearity between the independent 

variables were done by using correlation matrix, collinearity statistics and 

diagnostics. The variable inflation factor (VIF) in the model was less than 3 for all 

the variables. 

Table 9 shows the results of the multiple regression analysis on the determinants of 

per capita energy use. Variables that are significant at pSO.OOI include In household 

size, female as head of household and currently married/living together heads of 

households. The variable In income is significant at p<O.OS. These variables are the 

major determinants of the per capita energy use in the study. 
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As indicated in Table 9, the sign of the coefficient for household size is negative 

indicating that as household size increases the per capita energy use decreases. The 

value of the coefficient for log of household size is -.525, implying that a one 

percent increase in the size of household results in a 0.525% decease in total per 

capita energy consumption. 

Demographic variation relating to household size has a negative effect on the per 

capita energy consumption. By controlling other factors constant, the per capita total 

household energy consumption decreases as the size of household increases. This 

relationship is mainly due to the economies of scale for larger households. This 

implies that, according to O'Neil and Chen (2002) as the household size increases, 

the per capita cost of maintaining a given standard of living declines. In this case the 

principal source is to share resources such as space, home furnishings , food, energy 

etc. The sharing of energy services results in lower per capita energy use in larger 

households. 

The coefficient for the dummy of sex of head of household indicates that female 

headed households use per capita energy 4.4% more than that of male headed 

households. Therefore, female head households consume more amount of energy 

than male headed households. This is associated with their livel ihood strategy that 

may depend on the trading of processed foods. 

The coefficient for dummy variable of the marital status of head of households 

indicates that on average those who are currently married or living together use 

about 5.2% higher per capita energy than never married household heads. 

Income has a positive coefficients indicating that as its level increases the per capita 

energy use also increases. The value of the coefficient for log of household income 

is .109, implying that a one percent increase in the income of the household results 

in a 0.109% increase in total per capita energy consumption. Therefore, an increase 

in the income of the household increases the amount of energy use slightly. 
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In relation to this Pachuri (2004) , using per capita expenditure as a proxy for 

income, has noted that the economic variable dominates the other variables in 

explaining the variation in the per capita energy requirement. Variables relating to 

other characteristics were also found to have a measurable effect in explaining the 

variation in per capita total energy consumption. Therefore, adding variables related 

to geographical background, housing condition and demographic characteristics of 

the households increases the explaining power of the model. 

Table 9: Multiple regression result of the determinants of per capita energy use 

B 

(Constant) 4.247 

In household size -.525 

In age .194 

In income .109 

In number of rooms -.051 

Female .444 

Primary .090 

Secondary and above .185 

Currently married/Living 
.515 

together 

Divorced/Separated/Widowed .217 

Owned .1 56 

Dependent variable: In per capita energy use 

In= logarithmic transformation 

B=Coefficients 

SE=Standard error 

Sig. = Significance 

SE 

.506 

.070 

.133 

.046 

.070 

.084 

.1 03 

.111 

.099 

.121 

.086 

Note: For scale variables their log transformation is taken 

Source: Field survey, 2009 
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.000 

-.483 .000 

.095 .145 

.1 23 .018 

-.039 .464 

.297 .000 

.064 .380 

.127 .098 

.359 .000 

.125 .074 

.099 .070 
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4.3.2. Determinants of the Choice of Fuel Type for Cooking 

The second type of model was fitted using multinomial logistic regression to analyze 

the determinants for the choice of fuel types for cooking. This regression was carried 

out after considering the requirements of the model that includes categorical 

dependent variable with more than two outcomes, independent variables either 

continuous or categorical, and the sample size or ratio of cases to independent 

variable is at least 10 to I. These requirements are adequately satisfied in this 

analysis. The types of independent and dependent variable in this model are 

mentioned above. The ratio of val id cases (422) to the number of independent 

variables (9) was 47 to I , which was greater than the preferred ratio. 

In order to detect multicollinearity in the multinomial logistic regression the solution 

was by examining the standard errors for the b coefficients. A standard error larger 

than 2.0 indicates numerical problems such as multicollinearity among the 

independent variables. In this analysis none of the independent variables had a 

standard error larger than two. 

The interpretation of the results was performed by comparing each of the categories 

of the independent variables with their reference category. This implies that, for 

instance sex of the head of the household uses female as the reference category and 

the consumption of each type of fuels by males is compared to females. 

As indicated in Table 10 variables signi ficant at p s: 0.001 include In income and 

male head of household for modern fuels and In household size, In income and 

primary education for mix of traditional and modern fuels . Variables significant at 

p<0.05 include In household size and currently married/living together head of 

household for modern fuels and illiterate for mix of traditional and modern fue ls. 

Table 9 shows that in the sex category for modern fuels , male headed households are 

more likely to use modern fuels than traditional as compared to female headed 

households. In other ways female headed households mainly use the traditional fue ls 
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for cooking. Heltberg (2005) explained that gender composition of the head of 

households has significant effect on fuel choice. 

Income is the most important determinants for the choice of fuel type for cooking. 

The relative risk ratio of In income for modern fuel is above one and very high 

(32.05) indicating that as the income of the household increases there is a very high 

probability of using the modern fuels than the traditional fuels. Similarly, the 

relative risk ratio of In income for the mix of traditional and modern fuels is above 

one (2.907) indicating that an increase in the income of the household would lead to 

the use of mix of fuels more probably than the traditional fuels. 

In relation to income, Fmsi and Filippini (2007) have noted that in urban areas 

economic considerations are significantly important in determining fue l choices. A 

higher income increases the ability of households to afford both the equipment and 

fuel costs of modern fuels like LPG, which are also more widely available in urban 

meas. 

Household size is also found to be the significant factor that determines the choice 

of fuel type for cooking. As indicated in Table 9, the relative risk ratios for In 

household size for both modern and mix of fuels are below one indicating that an 

increase in the household size would more probably lead households to use the 

traditional fuels as the major cooking fuels. 

On the other hand, the relative risk ratio for those heads of households who had 

completed primary education in the mix of fuels category is below one. This 

indicates that household heads that completed primary education are more likely to 

use traditional fuels than those who have completed secondary and above education. 

Similarly, household heads that are illiterate are more likely to use the traditional 

fuels than those who have completed secondary and above education. 
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The relati ve risk ratio for household head that are currently married or living 

together for modern fuels is below one. This indicates that currently married/li ving 

together household heads are more likely to use the traditional fuels than the modern 

fue ls. 

Table 10: Multinomial logistic regression result of the determinants of the 

choice of fuel type for cooking 

Type of 
energy' 8 SE Sig. Exp(8) 
Modern Intercept -20.879 3.804 .000 

In age -.928 .819 .257 .396 
In household size -1.134 .460 .0 14 .322 
In income 3.467 .438 .000 32.050 
Male 2.497 .720 .001 12.145 
Illiterate -.423 .791 .593 .655 
Primary education .038 .418 .928 1.038 
Never married 1.070 .795 .179 2.91 6 
Currently 

-1.358 .699 .052 .257 
married/Living together 
Own the house -.057 .484 .906 .944 

Mix of Intercept -2.057 2.045 .314 
traditional In age -.839 .526 .111 .432 
and In household size -.984 .293 .00 1 .374 
modern In income 1.067 .225 .000 2.907 

Male -.031 .332 .925 .969 
Illiterate -1.371 .485 .005 .254 
Primary -.969 .276 .000 .379 
Never married -.187 .478 .695 .829 
Currently 

-.367 .428 .391 .693 I married/Living together 
Own the house -.261 .353 .459 .770 I 

• The reference category of the type of energy for cooking is the traditional fue ls 

8 = Coefficient 

SE = S landard error 

Sig. = Significance 

Exp (8) = Exponential coefficient 

Source: Field survey, 2009 
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4.4. Preference and Attitude of Households on their Energy 

Consumption 

The preferences of hO llseholds to use a certa in type of energy sources and their 

attitude on the determinants of the amolln t of energy they use were assessed by the 

in depth interview questions. The questions were asked for only systemati ca ll y 

selected households in each kebele. The criteria for selecting households were based 

on household size, munber of adul ts and age of head of the household head. 

The preferences of households to use a certain type of energy arise mainly from their 

income. In addition to this availability of the fuel type, convenience and comfort to 

different end uses have important values for households to prefer a certain type of 

fuel. Households also prefer fuels that are cheap in price and coincide with their 

ability to afford to buy. The preferences of fuel type also depend on their end use 

purpose. For instance, electricity and kerosene are prefened mainly for lighting 

whereas fuel wood and charcoal is preferred for cooking. 

The attitude of households on the determinants of the amount of energy they use 

indicates that it is highly again gravitated to income. However, there are al so other 

factors that are mentioned by the households including household size, availability 

of fuels, extent of use, price, and the amount of money they expend on energy 

sources determine the amount they consume. Furthermore, the households 

mentioned that the addition of a non permanent household member and special 

occasions like weeding, party, holidays etc increase their energy consumption. 
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Chapter Five: Conclusions and Recommendations 

5.1. Conclusions 
This study has analyzed the factors that determine the amount and type of energy 

consumption in Dilla town using a household sample survey. The descriptive 

analysis suggests that the observed pattern in the data explain that there is a large 

variation in the amount of energy consumed across households. It ranges from less 

than one hundred mega joule per month to more than four hundred mega joules per 

month. 

Moreover, the type of energy for cooking varies across households. More than half 

of the households depend on the traditional fuels as their major cooking fuels . 

Around one third of them use a mix of both traditional and modern fuels . Only 15 

percent of the households use modern fue ls for cooking. These variations in the 

amount and type of energy use are also explained by the characteristics of the 

households that includes household size, age and sex of head of household and 

household income. 

The multivariate regression result also indicates that there is a variation in the 

amount and type of energy a household use. The amount of use of energy is highly 

determined by household size. The other variables relating to income, marital status 

and sex of head of household had a smaller but measurable effect on the variation in 

energy use. Particularly, an increase in the size of household results in a decrease in 

the per capita energy use per month. 

The type of energy households choose for the purpose of cooking is highly 

influenced by income. As a result the economic variable is the major determinant 

factor for cooking fuel choice. In the same manner to amount of energy, the type of 

energy a household use is also infl uenced by household size, sex of head of 

household , education and marital status. Specifically, female headed households 

mainly depend on the traditional fuels for their cooking purpose. 
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In general, in addition to the economic variables, other socio-demographic variables 

are important in explaini ng the variation in the amount and type of energy a 

household use. 

5.2. Recommendations 

Based on the findings of the study the fo llowing points are recommended fo r po licy 

measures particularl y in the study area. The recommended areas mainly focus on the 

variable that significantl y determines the amount and type of energy consumed. 

I . Household size is the dominant type of demographic variable that determines the 

amount and type of energy use. The increase in the size of the household results 

in the decl ine of energy consumed per person as these households share the 

energy sources available in the house. On the other hand an increase in the size of 

the household leads to the use of mainly the traditional fuels for cooking 

Therefore, reducing the size of the household through family planning programs 

is important in order to acquire the desired amount of energy per person and use 

clean energy sources in the household. 

2. It is observed that income of the household greatly influences the amount of 

energy use per person. The type of energy fo r cooking is also influenced by 

income. Since, income is the dominant factor in the consumption of energy 

efforts should be made to improve the economic status of the households. 

3. Type of energy for cooking is greatly influenced by income. It is observed that 

households that earn a low level of income use the traditional fuels. Households 

that use the trad itional fuels have to burn a lot of fuels since most of the heat 

generated is wasted. Therefore, efforts should be made to provide these 

households with energy saving stoves and modern energy sources at affordable 

pnce. 
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4. Households prefer to use a celiain type of energy sources arising from their 

convenience and comfort. Awareness should be created for the households to use 

the modern energy sources and adapt energy saving technologies that are 

introduced for them. 

5. Another factor mentioned by the households on the factors that determine their 

energy consumption is the availability of the energy sources. Therefore, it is 

impOliant to provide households with the modern energy sources and other 

alternative energy sources. 

6. Households should be encouraged to use fuels and tecimologies that have less 

effect on the environment, society and health. In order to achieve this, 

subsidization of modern fuels, promotion of higher level of education, and 

promotion of economic development should be made. 

7. Finally, this study has tried to show that in addition to the economic variable, 

other socio-demographic variables are determinant factors for household energy 

use. However, fUliher research is required to substantiate this finding and there is 

a need to explore in more detail about the behavioral aspect of household 

consumption of energy in relation to tastes, preferences, attitudes and food 

cooking habits. The effect of the present pattern of energy use on indoor air 

pollution, health and the wider environment needs to be investigated. 
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Annex 1: Questionnaire 

To be filled by heads of households 

Hello, currently I am carryi ng out a survey on energy consumption, socioeconomic, 

demographic and dwell ing characteristics at the household level in Dilla Town. The data 

generated through this survey will only be used for a study to be conducted for the partial 

fu lfi llment of Masters Degree in Population Studies at Addis Ababa University. The purpose of 

the study is to identify the factors that determine the type and amount of energy use in the 

household. 

Thus, your contribution in responding to the questions is highly appreciated. 

Will you participate in the survey? Yes 0 No 0 

If your answer is yes, thank you in advance for your will ingness to participate in this study. 

Instruction: Respond to the questions in each section according to the format provided, by 

either filling the blank space or choosing the appropriate alternatives. 

A, Questionnaire Identification 

No Category Response 

101 Household Identification Number 

\02 Kebele 

103 Name of Interviewer 

\04 Date of Interview 

105 Time of interview Start: 

Finish: 

106 Checked by the supervisor Name: 

Sign: 

Date: 
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B. Demographic and Socioeconomic Characteristics of the Households 

No Question Responses 

201 What is your age in completed years? 

202 What is the sex of the household head? I=Male 

,) 
2=Female 

203 What is your religion? 1 =Orthodox 

2=Protestant 

3=Muslim 

4=Catholic 

" 
5=Other 

204 What is your marital status? 1 =Never married 

2=Currently married 

3=Divorced 

4=Widowed 

5=Separated 

205 What is your ethnic group? I=Amhara 
\ I t) 

2=Oromo 

3=Tigray 

4=Gedeo ( 
I 5=Sidama 

6=Guraghe 

7=Others, Specify 

206 Can you read and write? I=Yes 

2=No 

l) 
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207 [fyour answer is yes to question number 206, 

what is the highest grade you completed? 

208 How many people do live in your Male: 

Female: 
household permanently? 

t» 

209 Number of adults age 18 and above in the Male: 

househo ld 
Female: 

210 Number of chi ldren age less than 18 in the Male: 

<) household Female : 

21 1 Are you engaged in any kind of economic I=Yes 

2=No 
activity now? 

212 What is your monthly income in Bin ? 

Do you earn any income from other sources? 
~ 213 I=Yes 

2=No 

214 [fyour answer is 'Yes' to question '2 13 ', Government job: 

state the total amount of birr obtained from 
Private job: 

Agriculture: 

Trade: 

" Spouse: 

Renting house: 

Family member: 

Pension: 

Other: 

l) 
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404 How much money (indicate the 

did you pay last amount in birr 

month for ? for each 

energy type) 

40S In your opinion, how I=Easier to 

do you evaluate obtain 

,) avai labi lity of_~ 2=No change 

compared to five 3=More 

years ago? difficult 

4=Much more 

difficult 

406 In your opinion, how l =Very cheap 

, do you rate the 2=Cheap 

cost of 3=Medium 

at present? 4=Expensive 

S=Very 

Expensive 

407 For what purpose do (Circle l =Cooking l =Cooking l =Cooking 1 =Cooki-

(g you use 111 appropriate 2=Lighting 2=Lighting 2=Boiling ng 

your household? alternative) 3=Ironing 3=Other, 3=Other, 2=Heating 

4=Refrigerat- specify specify 3=Ironing 

Ion 4=Other, 

S=Other, specify 

Specify 

I~ 
408 What other energy (List the 

sources do you use energy types 

as a substitute in you use as a 

shortage of __ ? substitute) 

\ ~ 
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Annex 2: In-depth interview guide 

To be responded by heads of households 

Household Identification Number: _______ _ 

Instruction: Please give a detailed response for the following questions 

1. What type of energy sources do you usually use in your household? 

2. Why do you prefer to use such type of energy sources? 

3. Do you get any of the energy sources freel y from your compound or other places? If 

yes indicate from where you get it. 

4. Which energy sources do you think are more efficient to use? 

5. Do you use the above-mentioned type of efficient energy sources? 

6. What are the barriers to their use, for the efficient energy source you do not use in 

your household? 

7. Do you face shortage in any of the energy sources that you use usually? If yes, what 

would you do as a coping strategy? 

8. In which time of the year and day does your household use high amount of energy? 

Explain the reason for this. 

9. How do you evaluate the amount of energy you consume per month? Is it high or low? 

Give reasons. 

10. How do you evaluate your household spending on energy sources per month? Is it 

high or low? Give reasons. 

11. What do you think are the major factors in the household that determine the amount of 

energy you use per month? 

12. Do you know the impact of the energy type you use on your household and outside 

environment? If yes, can you describe them? 

13. What should you do to use adequate and clean energy sources in your household? 
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Annex 3: Conversion of expenditure in to energy units 

A. Conversion of expenditure on electricity to quantity of energy used in 

kWh 

The EEPCo has its own way of calculating the payment for the consumption of electricity 

in the domestic sector. The first table below shows the tariff category, the range of 

consumption in KWh and the corresponding rate of charge in birr/month. The second 

table shows the service charge based on the range of monthly consumpti on of electricity 

in kWh. 

1. Domestic electricity sales price (tariff) 

Tariff Category Month ly Consumpti on in kWh Rate Birr/Month 

First Block 01 - 50 0.2730 

Second Block 51 - 100 0.3564 

Third Block 101 - 200 0.4993 

Fourth Block 20 1- 300 0.5500 

Fifth Block 301 --400 0. 5666 

Sixth Block 401 - 500 0.5880 

Seventh Block Above 500 0.6943 
I 

Source: EEPCo, 2009 

2. Service charge in domestic sector single phase (220V) 

Monthly Consumption on kWh Rate Birr/Month 

0- 25 1.400 

26- 50 3.404 

51 - 105 6.820 

106- 300 10.236 

Above 300 13.652 
I 

Source: EEPCo. 2009 
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NOTE: Since the amount of kerosene consumed by households in litre/month was 

provided by the households no conversion of the expenditure in to quan tity has been 

made for kerosene. 

D. Conversion of quantity of energy in to uniform physical energy units 

ofMJ 

The conversion of each of the above energy types in to uniform physical energy units of 

MJ is important for the purpose of comparing quantities of energy consumed from each 

type of energy and calculating the total amount of energy. For this purpose a standard 

values obtained from Ethiopian energy authority is used. The following table shows the 

quantity of energy in uniform units of MJ for each type of fuels identified in this study 

according to their unit of measurement. 

Fuel type Unit of measurement Quantity in MJ 

Electricity kWh 3.6 

Kerosene litre 35.3 

Charcoal kg 29.0 

Firewood kg 14.5 

Source: EEA, 1994 

Finally, the amount of energy calculated above in each type of energy sources was 

multiplied by their corresponding values in MJ to obtain the amount of energy consumed 

by each household in uniform physical energy units. 
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