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Abstract  

Domestic energy crisis in relation with unsustainable dependency of biomass 

energy is becoming one of a serious environmental problems in Ethiopia 

because of deforestation and related problems. One aim of this study was to 

examine domestic energy consumption pattern and its contribution for 

deforestation in Harari region. The second and major aim of the study was to 

investigate students’ awareness of and views about issues related to domestic 

energy consumption and deforestation; and their views about environmental 

problems resulted from unsustainable dependence of biomass energy.   

 

Interview questioner was prepared to collect information about domestic energy 

consumption pattern of the study area. 150 households gave their response for 

the questioner from three kebeles (Amir-nur. Shenkor and sofi) of Harari region. 

In addition to supportive documents, data on fuel in-flow of Harar town were 

collected to estimate the contribution of domestication energy consumption on 

deforestation. Awareness test and attitude scale were developed and 

administered to students of four schools. 303 students took part from 2 

preparatory (grade 11) and 2 general secondary schools (grade 9) of Harari 

region. 

 

Participant households of this study have been using a total of seven sources of 

energy for domestic cooking. These are fire wood, animal dung, plant residue, 

saw dust, charcoal, kerosene and electricity. The first two for Injera backing and 

Charcoal and kerosene for non-Injera cooking are by far the most important 

sources of energy. So, households of this study found totally depend up on 

biomass energy for domestic cooking in one way or another. With the exception 

of vehicle in-flow, the survey shows that 35,333 k/g of average charcoal and 

122,745 k/g of average fire wood were supplied to Harar town with in a week. 

Therefore, source of energy and fuel in-flow of the study area, shows that, the 



domestic energy consumption of the region is one of the major contributors of 

deforestation in the region.  

 

Investigation of students’ awareness in relation with energy literacy revealed a 

remarkable deficiency. Almost half of the participants of this study failed to 

provide half of the correct answer for the awareness test. Here in the test 

students lack basic information about not only the distribution of forest resource 

of the country but also importance of rural electrification to conserve the natural 

resource of the country in relation with domestic energy consumption pattern.  

 

Participant students of this study were found to have moderately favorable views 

as to significance of energy for economic development and issues related to 

domestic energy and protection of forest resource. Students’ view divided on the 

role of education to change domestic energy consumption pattern. They seem 

they don’t have much appreciation for the role of developing agents to change 

domestic energy consumption pattern of the rural population rather they 

prioritized their own role. ‘Air pollution’, which is a serious environmental problem 

in developed nation, was considered by more than half of students as one of the 

three major environmental problems resulted from unsustainable dependence of 

biomass energy and one tired of them proposed ‘alternative energy’ as a 

solution.  

 

Based on the findings of this study, it is recommended that, education about 

natural resource should be comprehensive enough to narrow knowledge gap 

students have about associating unsustainable biomass energy consumption 

with natural resource degradation. Subjects that have strong link with 

environment education recommended to be in reached with contents to address 

the problem of natural resource degradation in general and unsustainable 

dependence of biomass energy in particular.   

 



Part one  

I. Introduction 
 

1.1 Background  

The development of a society finds expressions in its increasing capacity to meet 

certain need. Satisfying most of these needs would require the consumption of 

energy, albeit in varying degree. The development of energy sector and the use 

of energy are thus vital to economic and social development and contribute to the 

improvement of living conditions. The global energy demand was growing and is 

expected to continue growing the coming decades with the projected growth of 

the population and with the expansion of energy-dissipative economic activities. 

The developed world, which is expected to have a major share from the 

projected population growth and resource consumption over the next decades, is 

particularly expected to make significant contribution to the growth of the global 

energy demand (Desta and Mulugeta, 2002).  

 

As much as air and water, human being requires energy for existence. 

Nowadays, in the most advanced countries, the cleanness of the air the people 

breath, the water they drink and the type of energy consumed measure the level 

of development. The industrialized (developed) countries depend, primarily on 

modern energy while the developing countries heavily rely on traditional fuel 

(Araya, 2002, Desta and Mulugeta, 2002).  

 

Modern energy sector contributes the majority of, more than 97 percent of; total 

primary energy demand in the industrialized world and only the remaining 3 

percent was from biomass. In developing countries, the pattern is completely 

different and the contribution of modern energy is less than 49 percent. 

Moreover, even within the developing countries, countries like Ethiopia are 

extremes in which biomass serves as the major or exclusive energy source 

(Miller, 1996:6; World Bank, 1996). 

 



Consumption of petroleum products in rural part of the country is also mostly 

limited to the use of kerosene for lighting in wick and lantern lamps. Ethiopia thus 

remains one of the countries in the world having the lowest per capita 

consumption of the commercial energy. On the other hand, the heavy reliance on 

biomass has been creating a tremendous pressure on the biophysical 

environment, thereby leading to its fast degradation. This fact has been known to 

researchers and policy makers for decades now. The issue that is not much 

reported about is the solutions to such problems related to energy use and 

environmental degradation (aklilu, 2008:251). So it is definite that we are 

between the devil and the fire and this definitely calls for serious handling of the 

energy issue on a national level (Desta and Mulugeta, 2002).  

 

In Ethiopia as a whole, the biomass fuels (wood, charcoal, 

branches/leaves/twigs, agricultural residues and cow dung) are the major 

sources of energy, accounting for about 89% of the total national energy supply. 

The house hold sub-sector is the major consumer of biomass energy, reflecting 

the agrarian and underdeveloped nature of the economy. While 90% of the total 

national energy consumption is in the house-hold sub sector, industry, 

agriculture, transport, service and commerce sector together constitute the 

remaining 10% of energy consumption (Aklilu, 2008-referd GTZ, 1998). It has 

thus been suggested that the ‘key issue in the energy sector in particular and the 

national economy in general is improving the supply of household energy and 

reducing the heavy reliance of the household sector on biomass source of 

energy’ (Akililu, 2008-refered GTZ, 1998:2)  

 

Aklilu in his study that published at 2008 clearly shows, four sources of energy 

have been used for cooking and lighting. There are firewood, kerosene, dung 

and agricultural residues. The first two are by far the most important source of 

energy. The pattern of use of the four source of energy seemed to depend on 



several factors including the agro-ecological zone where the villages are located 

and availability of and access to forest resource. 

 

As indicated earlier, energy is a driving force for economic development. One 

should also underline the complex relationship between use of energy and 

environmental degradation (Aklilu, 2005). 

 

In developing countries like Ethiopia, there is a unique problem with regard to 

use of energy resource. On the other hand, there is only limited capacity to make 

use of energy resource, which, in turn, is contributing to the low level of socio-

economic development prevailing in those countries. On the other, some type of 

energy resource has been overused causing massive environmental 

degradation. Aklilu 2005 cited Davidson and karekezi, 2002:8 express their 

concern that in African countries like Ethiopia, Energy production and use have 

been linked to some of these environmental problems. Unsustainable land use, 

combined with urban demand for fuel wood, contribute to soil erosion, land 

degradation, devegitation, deforestation and, ultimately, to desertification. 

Kazoora and wandera (2003) also expressed a similar concern on the delicate 

balance between energy use and economic development in Africa. “the critical 

dilemma for Africa is how to reconcile development goal and the elimination of 

poverty which will require increased use of energy and raw material.  

 

The magnitude of biomass demand has increased considerably the past decades 

due to the high population growth of 3% per annum. In light of increase fuel wood 

demand, clearness of forest for agriculture and livestock grazing low end-use 

energy efficiencies, in money parts of the country the supply of biomass fuel has 

fallen far behind actual consumption levels. National balance reveals the demand 

is already five times higher than the sustainable supply. Forest area dramatically 

decreased from 16% in 1950s to less than 2.5% of the total land area today and 

forest depletion rates are estimated to reach 160,000 to 200,000 hectares per 



annum. Even though there are a considerable spatial variation due to climate 

conditions and other factors, the depletion and over utilization of forests in certain 

areas have led to a sever energy crisis (Trudy, 2002). 

 

There are important factors influencing deforestation in the tropics. These factors 

vary from country to country and from region to region, and may change over 

time. Among others, the main causes of deforestation in Africa are fuel wood 

collection, logging, agricultural expansion, and population pressure (Nick M, 

2003). 

  

The northern, central and eastern highlands of Ethiopia have suffered for 

centuries from severe natural resource degradation. The result has been 

revealing itself either in the form of a general deterioration of the physical 

environment or more specific and easily noticeable events like scarcity of arable 

land and shortage of fuel wood. Frightening predictions have been made that in a 

decade or two, the country will have all her vegetation cut off and all the grazing 

land used up (Aklilu, 2001). 

 

The movement of goods, services, people and information, and the development 

of commercial agriculture and large-scale industry depend upon the availability of 

energy. Availability of energy resource is, however, not enough to bring about 

economic development. For energy resource to contribute to a social and 

economic development of a give nation there must be high level of know-how or 

knowledge as to how to use and manage the resource (Aklilu, 2005:23). 

 

Lack of knowledge and limited public awareness are results in ignorance of 

overexploitation of the environment. The 1988 report on environmental education 

in Ethiopia was clearly underlined that “lack of proper understanding and 

knowledge of the nature of the environment and the resource contained in it has 

led to serious resource damages” (MOE, 1988:7). 



Schools, as centers of formal education, have the responsibility of preparing 

children for fighting against environmental degradation. They can perform their 

responsibility through promoting a deeper understanding of the environment and 

environmental degradation (Akililu, 2001-refered Alaimo, 1978). Children and 

adults should be schooled in the knowledge and values that will allow them to 

live sustainably and to influence their respective family to do so (palmer, 1998 –

coated IUCN, 1991:53). So, according to Aklilu, 2001 referred Berstecher, 1985 

the strategy of using schools to reach the grassroots population is the most 

efficient one in less developed countries where the other means of reaching the 

grassroots population is weak or unattainable.  

   

In light of these points, this study will focus on the overall students’ awareness of 

and views about issues related to domestic energy consumption and 

deforestation and their views about environmental problem resulted from 

unsustainable dependence of biomass energy.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1.2 Statement of the problem 

It is understood that agriculture continuous to be the backbone of the Ethiopian 

economy. This agrarian economy of the nation is under a big challenge because 

of ever increasing land degradation and related problems. The problem of land 

degradation is becoming severe in most part of the country because of devoid of 

its natural vegetation that emanated from large dependency of the majority of the 

population on biomass energy resource. 

 

Like peoples in other parts of the country, most of the dwellers of Harari regional 

state dominantly use traditional fuel like fuel wood and charcoal for domestic 

energy consumption. The Harari regional state is also suffering from 

environmental degradation that emanated from loss of vegetation cover mainly 

because of ever increasing demand for fuel wood and population pressure.  

 

In line with this, the very heart of this study is assessment of students’ awareness 

of and views about issues related to and the problems of domestic energy 

consumption on/ and deforestation in Harari regional state. The selected 

variables are; Students’ awareness of and views about issues related to 

domestic energy consumption and deforestation, Views about environmental 

problems resulted from unsustainable dependence of biomass energy, sex, 

grade level, and rural/urban background. 

 

Students’ knowledge and view about environmental issues/problems obviously 

has its own great impact on the behavioral change of the community related to 

environmental practices. So to bring a behavioral change on a given community 

related to domestic energy consumption pattern, assessing knowledge of 

students’ contribute a lot because of; at least, a single representation of every 

house hold has in the schools.   

 

 



1.3 Objective of the study  

In relation with environmental education in schools, the overall objective of this 

paper is Assessment of students’ awareness of and views about issues related to 

domestic energy consumption and deforestation and environmental problems 

resulted from unsustainable dependence of biomass energy in Harari region. The 

more specific objectives are: 

1) To investigate domestic energy consumption and its effect on deforestation 

in the study area. 

2) To explain factors that determines the pattern of domestic energy use for 

domestic cooking.    

3) To assess students’  

 Awareness of and views about issues related to domestic energy 

consumption and deforestation.   

 Views about environmental problems resulted from unsustainable 

dependence of biomass energy.  

4) To identify factors determining students’  

 Awareness of and views about issues related to domestic energy 

consumption and deforestation.   

 Views about environmental problems resulted from unsustainable 

dependence of biomass energy.  

 

1.4 Variables and Hypothesis  
 

Variables  

In this study five variables (two dependent and three independent) were identified 

for testing. These are: 

Independent  

 Gender of students  

 Grade level of student  

 Rural/urban Settlement of students    
 



Dependent 

 Level of awareness about issues related to domestic energy consumption 

and    deforestation 

 Views about issues related to domestic energy consumption and 

deforestation; and environmental problems resulted from unsustainable 

use of biomass energy.  

 

Hypothesis 

1) Students’ have “basic awareness”1 about the issue related to domestic 

energy consumption and deforestation. 

2) There is a significant difference (5% significance level) between the following 

groups of students with regard to their awareness of and view about domestic 

energy consumption and deforestation; and environmental problems resulted 

from unsustainable dependence of biomass energy: 

 Male and female students 

 Students of grade nine and eleven and  

 Students of rural and urban back ground  

 

1.5 Significance of the study and rational for selecting the area 

The heavy dependency on traditional energy resource, for house hold energy 

consumption, in our country is resulting sever environmental degradation. 

Identifying the very factors that result heavy dependence on traditional energy 

resource may help to address the problem through, mainly by, creating public 

awareness about the effect of heavy dependence of fuel wood on the 

environment. Schools are the very short rote to get the general public since any 

house hold at least can be represented in the school by a single student. 

 

 

1 This is to be measured through their response to the items in the questioner (awareness test). 

Basic awareness is defined as being able to give correct answers to at least half of the items in the 

questionnaire (adopted from Aklilu, 2001).  



Therefore, this study, which assesses students’ awareness of and views about 

the crucial problems of energy crisis in Ethiopia in general and at the study area 

in particular is hoped to be a valuable source of information that may be 

considered by any organizations which aim to have an interest in making schools 

more productive to address such environmental problems. 

 

For policy makers and curricula designers, the findings of the study may show 

the literacy level of students regarding energy consumption, that may help to fill 

the gap, if any, in the policy in general and curricula materials in particular.  

 

Harari region was selected to conduct this study for the following main reasons 

among others. First, it is one of the regions where the aforementioned problem is 

clearly observed. Secondly no study of this kind is made in this region of 

localities at the grass root level. 

   

1.6 Delimitation of the study 

Harari region is one of the nine regions in our country which has three rural and 

six urban area Kebel administrations. Taking to account constraints of resource, 

the study is confined in to three kebeles of one rural and two urban. The 

researcher was interested to study both urban and rural areas of the region and 

regarding target population it were delimited to sample of students who 

completed primary and secondary education and their catchment area.     

 



Part two   

II. Literature review 

2.1 Energy Crisis: a threat to modern world  
 

Definition of energy crisis 

An Energy Crisis is any great shortfall (or price rise) in the supply of energy to 

an economy. It usually refers to the shortage of oil, electricity or other natural 

resources. An energy crisis may be referred to as an oil crisis, petroleum crisis, 

energy shortage, electricity shortage or electricity crisis. The crisis often has 

effects on the rest of the economy; many recessions are precipitated by an 

energy crisis of some form. In particular, the production costs of electricity rise, 

which raises manufacturing costs (Richards, J. R. 2009).  

 

Many scholars argue that the world is heading towards a global energy crisis 

mostly from running out of cheap oil and recommend decreasing dependency on 

fossil fuel. This has caused many to invest in alternate fuel research such as fuel 

cell technology, hydrogen fuel, methanol, solar energy, tidal energy and wind 

energy. Nevertheless only hydroelectricity and nuclear power have been in 

significant usage so far (Karlessonm, et.al 2001). 

 

It is obvious that Ethiopia is now in such a serious power crisis. The principal 

manifestation of the rural energy crisis includes fuel wood depletion, because of 

ever increasing deforestation, and unavailability and high costs of modern energy 

sources (Mekonnen, 2002).  

 

The ‘fuel wood Gap’ approach to energy planning entails a comparison of the 

annual fuel wood consumption with the annual wood biomass yield. When 

consumption exceeds annual yield wood biomass stocks decrease, as stocks 

decrease so do yield and a vicious cycle of deforestation ensues (WBISSP, 

2005). The UNDP/world bank energy assessment Mission to Ethiopia in 1983 

described this process in 5 stages, the first stage occurs when consumption 

http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Energy/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Economy/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Oil/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Electricity/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Natural_resources/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Natural_resources/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Recession/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Fossil_fuel/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Fuel_cell/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Fuel_cell/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Hydrogen/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Methanol/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Solar_energy/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Tidal_energy/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Wind_energy/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Wind_energy/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Hydroelectricity/
http://www.chenoaillinois.compw.knowledgerush.com/kr/encyclopedia/Nuclear_power/


starts to exceed annual yield and wood resource start to be ‘mined’. In each 

stage environment, social and economic impacts become progressively worse.  

 

Recently a more comprehensive and objective view of fuel wood problems in 

energy are emerging with the  recognition that the problem are inextricably linked 

to the complex divers and extremely dynamic and multi-sectoral issues that 

underlie the broader crisis of population pressures, food insecurity, poverty, and 

land natural resource management (leach, et.al , 1998) it is now realized that the 

fuel wood problem  should be seen in its brocade sitting of sustainable land use 

and natural resource management (WBISSP, 2005). 
 

 

2.1.1 Source and Types of energy 

Source of energy can be categorized as renewable and non- renewable. Sources 

of energy that are mostly biomass based and are available in unlimited amount in 

nature. Under this category come such energy sources as fuel wood, petro-

plants, agricultural waste like bagas, animal dung, wind energy, water energy, 

tidal energy, geothermal energy, solar energy, etc. Energy sources such as 

petroleum, coal, natural gas, nuclear power and the like are categorized as non–

renewable (EPA, 2004, EPA, 2003). The non-renewable or exhaustible energy 

sources are available in limited amount and develop over a longer paired of time 

and as a result of unlimited use; such resources are likely to be exhausted any 

day (Aklilu, 2005).  

 

2.1.2 Importance of energy in the modern world  

Development needs energy. The reliable and efficient provision of modern 

energy services is a central part of the global fight against poverty. A quarter of 

the world population has no access for electricity: about 2.4 billion people have to 

rely on wood, charcoal or other plant material. Securing an energy supply is a 

necessary precondition for economic development – whether in agriculture, the 



manufacturing industry or the service sector. This is shown by analyses of the 

trends in gross domestic product and energy use in many countries (GTZ, 2002). 

 

The provision of energy service has a central role in economic development. 

Economic development of both rural and urban societies could be accelerated 

and achieved if energy is available. Both small and medium scale industries can 

be grown and provide potential for employment along farming if modern energy 

supply and improved technology is used. Hence, renewable energy such as 

hydro, including small scale geothermal, wind, solar and biomass energy in liquid 

and gaseous form which are suitable for clean and sustainable development 

should be developed, exploited and promoted so as to bring fundamental and 

desired change on the living standard of the Ethiopian population, who the 

majority of them are subsistence farmers and live below poverty level (Asress, 

2002). 

 

2.1.3  Energy resource in Ethiopia 

For a number of reasons, both domestic and foreign, Africa countries south of the 

Sahara have had great difficulty in meeting the rapidly rising demand for modern 

energy. This situation has not only persisted over decades but is worsening. The 

prime response of African government, until recently, has been to try and secure 

an increase in supply will not in itself ensure the provision of adequate energy 

services. Attention is now firmly focused on the question of how appropriate 

existing energy utilities and institutions are to the challenges posed by energy 

delivery, and how well those challenges are being met (Bhagavan, M. R 1996). 

 

Ethiopia is believed to be potentially well endowed with energy resources. 

However, mach of the potential energy resources are not yet available for use 

and have yet to be exploited. The energy sector in Ethiopia is more explained by 

the country’s low level development of potential non-traditional energy resource, 

coupled by low demand and its low per capita energy consumption, excessive 



dependence on biomass energy and very low efficiency in its use. Nearly all of 

energy resources of the country are from indigenous sources and most of this 

demand is from biomass (Asress, 2002, UNDP/ESMAP 1996). 

 

Ethiopia has substantial energy resources consisting mainly of biomass, 

hydropower and fossil fuels (especially natural gas and coal). Geothermal energy 

and other renewable energy sources such as wind and solar energy are also 

available in the country. Although currently dominated by traditional biomass 

consumption, other energy sources such as hydropower and natural gas can 

potentially offer the nation for major economic development opportunities (MME, 

2009, Mulugeta, 2002). The following table gives a highlight of the country’s 

energy potential and the major eight types of energy resources. 

 

Table 2.1 Indigenous Energy Resources   

Resource  Unit  Exploitable Reserve  Exploited Percent 

Hydropower  MW 30 – 45,000 <2% 

Solar/day  kWh/m2 4 –6 ~0% 

Wind: Power 

         Speed 

GW 

m/s 

100 

> 6 

~0% 

 

Geothermal  MW 5000 ~0% 

Wood  Million tons 1120 50% 

Agricultural waste Million tons 15-20 30% 

Natural gas  Billion m3 113 0% 

Coal  Million tons 300 0% 

Oil shale  Million tons 253 0% 

Sources: MME, 2009 referred; GTZ and EREDPC, EEPCO; MME, and EIGS, SWERA. 

 

Regarding sources of biomass energy, the potential of the country is reckoned at 

about 14 million terra calories, out of which one million terra calories of energy 

can be produced annually. Out of this, the share of forest production, animal 



dung and crop residue is 79 percent, 13 percent and 8 percent respectively 

(EPA, 2003: 63). 

 

2.1.4 Energy consumption pattern in Ethiopia 

In the energy consumption pattern, the main characteristics of developing 

countries are their dependence on biomass fuel and very little use of commercial 

energy source. This kind of feature is strongly seen in this country too (Asress, 

2002).  

 

The overall energy profile of Ethiopia is characterized by heavy dependency on 

biomass with a limited use of “modern” form of energy and a generally low level 

of per capita energy consumption. From sustainable development perspective, 

the key challenge of the energy sector in Ethiopia is to provide power to the 

majority of the community at an affordable price. Access to energy play a critical 

role in alleviating poverty through rural job creation, education, improved health 

and living conditions. It also plays a major role in natural resource conservation 

and environmental protection. Thus, the development of energy sector on a 

sustainable basis constitutes the principal challenge of promoting a sustainable 

development in Ethiopia (Desta and Mulugeta, 2002).  

 

As stated above, like in most developing countries, the energy sector supply and 

consumption pattern is dominated by the traditional energy. Little modern energy 

and its infrastructure exist mainly in selected urban centers (Asress, 2002).  The 

overall energy consumption of the country from both traditional and modern 

sources is shown under table 2.3 below.  

 

 

 

 



Table: 2.3 Traditional and commercial energy consumption of Ethiopia /2003/4 to 

2007/8/ 

 Description Year 
2004/05 2005/06 2006/07 2007/08 

1 Thermal and Hydropower Production (Gwh)  2,578.7 2,896.6 3,301.9 3,547.0 

2 Thermal and Hydropower Sales (Gwh)  2,069.2 2,361.4 2,636.9 3,217.8 

3 Petroleum product import (000 metric tons)  1,322.43 1,475.12 1,646.51 1,881.27 

4 Petroleum product con -sumption (000 

metric tons)  

1,366.28 1,536.51 1,655.82 1,880.66 

5 Renewable energy     

 5.1. Biomass energy production (Tera 

Joules)  

1,067,67

9 

76,070 78,234 1,192,186 

6 Per capital Commercial energy consumption 

(toe)  

0.0185 0.0205 0.0216 0.0259 

7 Per capital Electric energy consumption 

(KWh)  

29.6 32.94 35.87 43.53 

Source: (MME, 2009). 

 

The major source of the electricity supplied in the country is from hydropower, 

which contributes about 84% (668 MW) of the total supply. This amount is, 

however, less than 2% of the economically affordable power capacity of the total 

potential of water resource. On the contrary, most towns, villages and rural areas 

generally lack any access to electricity. Presently only 33% of population is said 

to have access to electricity. The current electric energy consumption per capita 

is estimated to be 44 kWh, which is one of the lowest consumption among the 

least developing countries (MME, 2009).  

 

2.1.5  House hold energy consumption in Ethiopia  

In developing countries, studies of energy problems have shown that energy is 

largely used for subsistence, hence the household sub-sector accounts for a high 

proportion of gross national energy consumption. The energy consumption 

pattern for households shows considerable difference in the form of energy being 



used and difference in the mode of acquisition between urban and rural and 

among towns of different sizes (Leitmann, 1991). 

 

The energy consumption of the household in developing countries like nations in 

Africa has preponderance over the total demand of all other sectors put together 

and relies overwhelmingly on traditional fuel. Despite its dominance, biomass fuel 

is not the only fuel used in the urban households of developing countries 

(Bereket, 2000). 

  

In Ethiopia, it is identified that household energy is a key issue in the national 

economy in general and the energy sector in particular. The underlining reason is 

that the household sub-sector as stated above is the major consumer of energy, 

and almost the entire energy demand of this sub-sector is met from biomass 

resource (Getachew, 2002). 

 

The household energy requirement of this large and fast growing population of 

Ethiopia is supplied almost entirely from traditional energy sources. Biomass 

energy at the national level provides more than 96.9 percent of the total domestic 

energy consumption: 78 percent from woody biomass, 8 percent from crop 

residues, and 11 percent from animal dung. Modern energy provides only 3.1 

percent of energy consumption (WBISPP, 2005). 

 

In national terms there appears to be an annual surplus 2.3 million tons over 

consumption. Of the 11 regions four record overall consumption rates exceeding 

supply (and three of these are "urbanized" regions). However these figures 

reveal the dangers of considering energy balances in national or even regions 

terms. It is important to note that even with in a specific wereda there are farmers 

associations that are surplus and others are deficit and that only local level 

assessments in participation will identify these (WBISPP, 2005).  

 



2.1.6  Biomass energy in Ethiopia 

Biomass fuel refers to any organic matter available on a renewable basis for 

conversion to energy. It include forest residue; agricultural waste; wood and 

wood waste; animal waste, aquatic plants, and municipal waste (Getachew, 2002 

cited Karekezi, S, 1995). According to Mekonnen 1999, biomass fuels are 

synonymous to 'traditional' fuels indicating primary forms and low quality fuel 

while on the other hand it indicates that the fuel supply and utilization system is 

fully integrated the rural way of life.  

 

Biomass energy will, by necessity (not by choice), remain the most widely used 

fuel in the near to medium future. Around two billion people in developing 

countries are still living in rural or peri-urban areas and depend on biomass 

energy such as wood fuel, charcoal, agricultural and forest residues and other 

plant matters for their daily needs (GTZ, 2002).  

 

In sub-Saharan African countries, it is estimated that 70-90 % 0f all primary 

energy is fuel wood used for cooking. Between 20-30 % of total biomass energy 

goes into the small-scale productive sector (ibid).  

 

In Ethiopia, like in many developing countries, biomass fuels (fuel wood, 

branches, twigs, leaves, charcoal, dung etc.) are the major sources of energy 

supply, and the consumption pattern of energy is heavily depending on these 

resources. Almost all the rural and the majority of the urban population are 

dependent on biomass mainly for cooking, as access to modern fuel is a 

constraint and the price is unaffordable (Aklilu, 2008, Asress, 2002). 

 

Biomass energy constitutes 88.7% of all energy consumed in Ethiopia. Some 

92.3% of all biomass energy is consumed by domestic households with the 

remainder consumed almost equally by industry and commercial services. The 

latter generally include cottage industries (tella, tej and arake makers) and food 



and drink retailers. Within the household sector biomass energy supplies 96.6% 

of total household energy consumption (WBISSP, 2005). 

 

2.2 State of forest resource in Ethiopia  

Information and data on forest resource in Ethiopia are limited. As a result 

adequate information and data regarding their location, area, stock, annual 

incremental yield and deforestation rate is not available. As a result different 

estimations have been generated at different time (EPA, 2003). Woody Biomass 

Inventory and Strategic Planning Project (WBISPP) in 2004 has been published 

up-to-date information that has estimated a total high forest area of 4.07 million 

hectares or about 3.56 percent the land area of the country.    

 

According to Woody Biomass Inventory and Strategic Planning Project 2004, the 

distribution of the existing forest resource is uneven. Considerable difference in 

the extent of forest cover and the type of vegetation exists within each region. 95 

percent of the total high forest is located in three regions namely Oromiya, 

SNNPR and Gambella Regional states. Oromiya has the highest forest covers 

(2,547,632 he) which accounts 63 percent of the total forest resource followed by 

SNNPRS and Gambela. These states accounts 19 percent (775,393 he) and13 

percent (535,393 he) of the total forest cover of the country respectively.  

 

In Ethiopia woodland and shrub land types are the most widespread forest types. 

The wood land area is estimated to cover 29.24 million hectares covering 25.5 

percent of the total land area. The shrub land area is estimated at 26.4 million 

hectares covering 23.1 percent of the total land area (WBISPP, 2004).     

 

The presence of environmental problems in Ethiopia is evident. Deforestation, 

soil erosion, health problem and increased population are listed among the major 

environmental issues and the existing forest resource is depleting fast because 

of fast deforestation for different purposes (MOE, 1992). 



2.3 Problem of deforestation in Ethiopia  

Deforestation refers to a temporary or permanent removal of trees, leading to 

partial or complete eradication of the tree cover. It can be gradual or rapid 

process, and may occur by means of natural or human agencies or a 

combination of both (Murray, 2008, 325) 

 

Deforestation has becomes a global problem in three ways. First, it is affecting 

an increasing proportion of the earth surface, constitute of an extensive problem. 

Second, it has an important impact on the global climatic system, reducing the 

carbon absorbing capacity of the biosphere and adding to pollution through 

burning. Third, the driving force in deforestation is often not ‘local’; pressure to 

deforest has come from processes associated with globalization (Marry, E 2008).  

 

Wood cleared for agriculture invoices a complete change land cover form 

scrubland, or forest to “non forest land” and an almost complete removal of wood 

in the area cleared. However, wood removed for fuel does not involve a complete 

and instant change in land cover. Scrubland woodland or forest may remain as 

those land cover types for a number of years instead; there is a gradual erosion 

of wood stocks and “degradation” of land cover that leads to “deforestation”. 

Dense woodland gradually becomes open woodland, which may then gradual 

become open shrubland. This may in turn become “grassland” with scattered 

trees (WBISSP, 2005). 

 

Therefore, the two processes that are wood-land clearing for agriculture and 

wood – burning as a fuelwood are different and cannot be directly compared. 

Clearing woody for agriculture is a sudden and complete process. The 

“degradation” of woody biomass stocks causes by wood removal for fuel wood 

and charcoal is gradual and partial. Nevertheless, In terms of total wood removed 

from the stocks that for fuel wood and charcoal much greater than wood removed 

by clearing for agriculture (ibid). 



 

All types of forests embody complex and unique ecological processes which are 

the basis for their present and potential capacity to provide resources to satisfy 

human needs as well as environmental values, and as such their sound 

management and conservation is of concern to the Governments of the countries 

to which they belong and are of value to local communities and to the 

environment as a whole (UNEP, 1992). 

 

2.3.1 Cause of deforestation 

Today, one only can find some stands of natural high forests within Oromiya 

Regional states, SNNPRS and Ganbela Regional states (EPA, 2008). In 1995 

forest area of Ethiopia was 136,000 sq. km and annual forest deforestation from 

1990 to 1995 was 624 sq. km which has average change is 0.5% (WB, 1998).       

 

The economic contributions of forests to the natural development as well as to 

the household livelihood are not adequately documented. A variety of forest 

products services that constitute a major source of livelihood for rural households 

are not formally treaded or not monetary valued. Therefore, forestry’s 

contribution is under estimated to the national economy. As a result, forestry 

trends to be undervalued in the national policies and priorities. Forests and wood 

lands are therefore, converted to other land uses as the economic values of 

these areas are unrecognized (EPA, 2008).  

 

 

Unsustainable exploration of forest resources is considered as a threat to the 

country’s forests woodland resources. Clearance of forests and woodlands areas 

for different uses is common in most parts of the country. However, the basic 

causes of deforestation are similar throughout the country. They steam from 

growing demand for land and forest products and the lack of sustainable 

resource management due to the economic, social and institutional constraints. 



The high population growth rate and the subsequent rising demands for crop and 

grazing land, construction material, fuel wood, charcoal, resettlement poverty and 

low public awareness are the main factors responsible for the decline of forest 

areas. Moreover, inadequate regulation and enforcement of existing lows 

designed to protect and manage forests are either insufficient or non-existent. 

Limited capacity and infrastructure to enforce existing instruments in the forestry 

has aggravated the rate of deforestation (EPA, 2008, EPA, 2003).  

 

Poor valuation of forest and wood land resource, under-development of none 

timber forest products, limited involvement of local people, lack of off farm 

employment opportunity, gap between sustainable yield supply and demand of 

forest products, and conflict of interest in the existing high forest area are another 

driving factors for deforestation (EPA, 2008, WBISPP, 2004).  

      

2.3.2 Consequence of Deforestation 

State of forest, people and their needs for natural resources must be at the 

centre of efforts to achieve their sustainable use and development. The different 

ways in which people use (and abuse) natural resources is determined by a 

complex web of relationships. These relationships link not only the biophysical 

but also the social, cultural and economic "environment" (WBISPP, 2005).    

 

Locally, the effects of deforestation are well known. Removal of forest cover 

leads directly to a loss of animal habitat, and thus a decline in animal diversity 

and abundance, a loss of watershed moderation, and thus increased spring 

runoff, soil destabilization, which can culminate in large-scale erosion and land 

slips, a reduction in local microclimate attenuation, and thus hotter summers, and 

a drying of the forest, and thus an increased risk of fire. These impacts contribute 

directly to a decline in the well-being of human populations in deforested areas, 

whether or not their primary livelihoods are forest-based (Waigwrith, J and 

Mulligan, M; 2004). 



The distraction of the natural forests leads to loss of unaccounted plant and 

animal species as well as to shortage of fuel wood, timber and other forest 

products. Indirectly, it leads to aggravated soil erosion, deterioration of water 

quality further drought and flooding, reduction of agricultural productivity and 

finally to an even increasing poverty (EPA, 2008). 

 
2.3.3  Quires of Deforestation 

The effort to curb the prevailing destruction of Ethiopia’s forests and associated 

ecosystems and reverse the consequent social and economic disruptions is not 

adequate when compared to the attention that the problem requires. 

Nevertheless, countrywide tree planting activities, afforestation campaigns and 

demarcation of forest resources areas have been undertaken. With respect to the 

latter, the demarcation and inventorying of 58 natural forest priority areas 

(NFPAs) totaling 4.78 million hectares can be mentioned. Many hillsides are also 

being closed off to animal grazing and the woody vegetation in these areas is 

naturally re-establishing, often quit rapidly. Information from the office of the 

prime minister (2000) indicates that in 1995/96, 59,085 ha of land were planted 

with trees. Seedlings produced during the same paired were 380.83 millions. In 

1998/99, the tree planting and seedling production rate fell to 3,085 he and 

25,851 seedlings respectively. Forest demarcation and inventory activities have 

increased to cover 8,264 he of natural forest in 1998/99 (EPA, 2003).  

 

The development of participatory management system, in which local 

communities play an important role through joint forest management and 

Participation of private sector in the forestry sector, improving the institutional 

frameworks of forestry for effective management, integrate forestry in to all land 

uses so that trees become an integral part of all land use practices, efficiency of 

forest use; and Carry out update of data on the resource, among others, may 

contribute to the improvement of forest resource, the environment and the people 

(EPA, 2008).    



2.4  Biomass energy and its Environment Effect 

The environment resource of a country, i.e. its land, water, forest, grassland, 

animals, etc., are both the outcomes of the diversity of its life and the basis of its 

socio-economic development. A country that neglects these resources risks 

major socio-economic upheavals as well as massive species extinction (EPA, 

2008). 

 

The analysis of environmental degradation often centers on its relationship to 

economic development. Some argue that such degradation is the inevitable 

byproduct social and economic development, at least in its initial stage. Other 

argue that economic and social development will not suffer in the long run if 

natural resource are properly managed. Thus some see environmental 

management as complement to development; other see the two are conflicting. 

But sever environmental degradation can occur even without development, 

simply from population pressure (World Bank, 1998/99). 

 

Although the country is known to have the potential to produce substantial 

amounts of energy from its various sources, as things stand now, most of the 

energy consumed comes from biomass. As a result the water holding capacity of 

dams is decreasing rapidly due to increased deforestation of siltation and 

consequently there is a pressure on hydropower energy utilization. The heavy 

dependency on biomass resources such as animal dung for energy supplies is 

leading to a situation where soil are being deprived of natural soil conditioners 

essential for maintaining soil fertility (EPA, 2003:67). 

 
Unsustainable consumption of fuel wood, increasing deforestation and soil 

erosion are major environmental and economic problems facing Ethiopia. Large 

dependency on biomass energy resource for the household energy consumption 

has serious implications for the natural resource base. Because of the scarcity of 

fuel wood many households burn dung and crop residues. The use of dung 



precludes its contribution of the soil nutrient pool, exacerbating declining crop 

yields due to soil erosion. The burning of crop residues precludes their use as 

livestock feed for a livestock population barely meeting its energy requirements 

for maintenance (WBISPP, 2005). 

 

Poverty, the state in which about half of the population of Ethiopia existing is 

instigated, among others, by the fast degradation of the natural resource base of 

the country. The ever increasing demand existing for biomass energy is among 

factors that constitute the top causes of this degradation.  All regions of the 

country are in short of biomass energy supply to meet their current level of 

demand. In year 2014, the supply of fuel wood for the country is estimated to be 

only about 10% of the demand. Therefore, the fact that scarcity of the biomass 

energy on one hand and the continuously increasing fuel prices on the other are 

suggest that, timely and continuing interventions are required to halt the house 

hold energy problem of the country (Getachew, 2002). 

 
2.5  Factures That Determine Household Energy Consumption Pattern in 

Ethiopia  

The role played by different energy sources varies with the socioeconomic, sub-

sectors, awareness and places of residences. The modern energy supply is area, 

sector, and household specific in developing country. It is more accessible to 

towns than to the country side and more consumed by other productive sectors 

like transport, industry and commerce than the house hold sector, and more by 

the affluent and well-off people than the poor. The house hold sector is dominant 

energy user in countries like Ethiopia, which accounts more than 90 percent of 

the total energy consumed in the country (UNDP/ESMAP, 1996). 

 

On the other hand, there are different factors that determine the amount and 

types of energy in the household cooking, lighting and heating. Among these 

factors, development level of the country, economic states of the house hold, 



(socio-economic status as in terms of income and level of education) awareness 

and settlement of the household is the major once. In Ethiopia, reliance on 

biomass fuels and energy sources will continue for some years to come. The 

transition from traditional to modern forms of energy is particularly difficult for 

poor households not only because of the high costs of modern energy sources, 

but also because of the relatively high capital costs of the means of energy 

conversion (stoves, electric mitads, etc) (Bereket, 2000, EPA, 2003; UNEP, 

1992). 

 

The main factors that can influence the biomass fuel consumption of a household 

and its preference in combining the various fuel types are local wood fuel 

endowment, family size (as consumers and labor supply), household assets; 

types of stoves; cultural practices and prices and marketing of Biomass fuels 

(WBISPP, 2005). WBISPP 2005 survey results tend to indicate that the relative 

abundance of wood resources might encourage rural households to increase 

their consumption and rural households consume biomass fuels mainly for 

“metad” baking and other cooking. In general, small households tend to consume 

less energy for these activities than large householder. The same study shows at 

the rural level, very few households own stoves using modern energy sources 

that do use larger quantities of kerosene or diesel than others.   

 

On the other hand, WBISPP results indicate that urban consumers are sensitive 

to prices. For instance kerosene consumption is significantly higher in towns 

where prices are lower. The relative prices of firewood and charcoal also 

influence the demand in towns where the price of charcoal per unit of energy is 

similar to that of firewood; the per capita consumption of charcoal is higher. 

There is a substitution effect. This trend is not observed at the rural level, as 

most rural households collect their own bio-fuels as a result, they do not base 

their consumption choices on prices but rather on the availability of the various 

resources (firewood, crop residues, and dung), on the potential other uses for 



traditional fuels, as well as the collecting time and distance. So, the demand for 

traditional fuels is liked to household income in urban areas. A higher level of 

income tends to generate a greater demand. However, higher incomes also lead 

to substitution to modern fuels such as kerosene and electricity. In rural areas, 

very low cash incomes and a lack of market transactions indicate that biomass 

fuel demand is not responsive to income level (WBISSP, 2005). 

 
2.6 Efficiency Trend in the Household Energy Consumption of Ethiopia  

One of the most sustained efforts to modernize fuel end use technologies has 

been the development of environmentally sound and efficient improved cooking 

stove for rural and urban households and institutions in these countries. There 

has been a nation that these countries are able to increase their energy 

efficiency several times by introducing energy efficient improved stoves 

(Getachew, 2002).   

 

In Ethiopia, the rural households consume higher fuel wood equivalent energy 

(2.1kg/day/person) than the urban households that on an average consume 1.68 

kg/day/person. The easily and freely availability of biomass fuels to the rural 

households and inefficient and energy wastefulness of the traditional three stone 

stove (open) fire which is used in the rural area for all domestic cooking and 

backing purpose are reported to be the principal reasons for this (Getachew, 

2002; cited MoA/GTZ, 1998) 

  

There are two improved biomass fuel stoves being disseminated through the 

support of the Rural Energy development and promotion centre (REDPC), the 

GTZ funded Household Energy/Natural Resource protection project (HE/NRP) in 

MOA and some NGOS: the “lakech” which is an improved charcoal stove, and 

the Mirte stove which is an improved “mitad” stove that uses wood. Both affect 

savings in fuel (the mirte by up to 50 percent and the lakech by upto 25 percent). 

Dissemination of the lakech began much earlier than the mirte and dissemination 



is now largely of Government support (WBISPP, 2005). The GTZ household 

Energy/protection of Natural Resources project (HENRP) that has been working 

in Amhare, Oromiya, SNNP and Tigray regions reported that between 2000 and 

2004 some 39,396 mirte stoves had been produced and sold mainly to 

households (GTZ, 2005).  

 

Here in relation to introduction and promotion of new technologies, expertise 

advises that a sound understanding of the socio-cultural and socio-economic 

structure of the society is essential prior to becoming involved in development 

interventions. This applies especially to household energy, as it concerns a very 

immediate and personal area of people's lives (Getachew, 2002; cited Klingshirn, 

1999).  

 

2.7 Students’ awareness of and views about environmental 

issues/problems 

World educators and environment specialists have repeatedly pointed out that a 

solution to environmental crisis will require an environmental awareness and its 

proper understanding which should be deeply rooted in the education system at 

all levels of school education (Shobeiri, et.al, 2007, cited Shukla, 2001). 

 

It is our foremost duty to conserve our environmental resources. The ultimate 

goal of environmental education whether it is formal or non-formal is to create 

awareness among the citizens of a country. Shobeiri, et.al, 2007 indicated 

referring Tanner, 1980 that; this can be understood by the quotation mentioned in 

the Belgrade Charter, which was issued in the environmental education 

workshop held at Belgrade, Yugoslavia in 1975. It emphasizes the basic aim of 

environmental education as, “To develop a world population that is aware of and 

concerned about the environment, its associated problems, so that the 

population will have the knowledge, skill, attitudes, motivation and commitment to 



work individually and collectively towards the solutions of current problems and 

prevention of new ones”. 

 

Many investigations have been conducted to test awareness and views about 

environmental issues in general and environmental problem in particular. Many 

studies have been made in the most developed parts of the world and reports 

from the developing countries seem to be meager (Aklilu, 2001). 

 

On the whole, the researchers appear to have been interested more in the 

primary and secondary levels than the tertiary level. A Likert-type scale has been 

widely employed to measure students’ attitude. Knowledge and awareness have 

been measured by instruments including free-response, multiple choice and true-

false type tests. In some cases changes in students’ behavior or the 

development of a new behavior as a result of exposure to environmental 

education was examined. Most of the studies reviewed tried to explain the 

pattern of awareness creation, attitude formation, and change or development of 

behavior against some independent variables like sex, age or grade level, place 

of residence, exposure to the mass media, academic stream, etc. (ibid).       

 

Most of the results of the findings of the study show poor very general uncritical 

and discouraging results among students’ environmental knowledge. 

Environmental Knowledge and Awareness study in secondary polish schools is 

one of such studies (Malgorzata and Katarzyna, 2001). The findings showed a 

considerably low level of environmental (mainly toward municipal solid waste 

management) knowledge among all the investigated students. 

 

To investigate awareness level of Turkey students at Ankara University, 651 

students were selected randomly to participate on the study and the study reveal, 

among others, that: one, in general, Ankara University students are reasonably 

aware of environmental issues and problems; two, majority of those studying 



environmental subjects are from the social sciences; and three, compared to the 

rest, students in the health sciences are significantly unaware of issues such as 

those of sustainable development, organic farming and solid waste pollution 

(Ilkden, et.al, 2004).   

 

study that conducted in southern part of Ethiopia by Aklilu, 2001, shows the 

same result that, students’ awareness about the use and management of natural 

resource were far from being acceptable and it was also found to be too low to 

be rated sufficient.     

 

2.8 Factors that determine students’ environmental knowledge  

According to Aklilu, 1999, to examine students’ awareness of and attitude 

towards environmental issues in general and environmental degradation in 

particular, a number of studies were conducted with unprecedented interest in 

such issues since the late 60s and many of these studies had been done in the 

developed parts of the world, concentrating on issues relevant to their conditions 

(Aklilu, 1999). Several factors have been identified as affecting students’ 

knowledge of and attitude towards issues related to environmental protection and 

natural resource use and management. These includes curricular focus and 

teaching strategy, age/grade level, sex, academic stream, source of information, 

and place of residence. Inconsistencies are visible among findings of different 

studies. A variable reported to be strong by some studies was found by others to 

be weak (Aklilu, 2001).  

 

The study investigated secondary school students' environmental awareness in 

India and Iran indicate that there are significant differences between Indian and 

Iranian students in their level of environmental knowledge because of difference 

in place of residence (Shobeiri, et.al, 2007). The same study that conducted in 

the same countries shows that there are significant differences between students 

in environmental awareness across and within two groups with regard to their 



gender. Boys have more environmental knowledge than that of girls, while girls 

express greater affect, and verbal commitment (Shobeiri, et.al, 2007).  

 

In 1994, National Environmental Education and Training Foundation of U.S.A. 

conducted a study on Environmental Attitudes And Behaviors of American Youth 

to "gain an understanding of environmental knowledge, behavior and attitudes 

among students in general across the nation but with an emphasis on students." 

Although concern about harming of the natural environment is high among "all 

students," gender has significant influences on the opinions of youth in relation 

with environment. Gender remains a factor as 57% of participant girls are "very 

worried” about the environment compared to 45% of boys. In case of residence, 

urban and rural students concern about harm to the environment has a little 

difference, at 42% among urban students and 44% among rural students of this 

group. Among students grade level is a distinguishing factor:  generally 

knowledge of students concerning about the environment increases with 

increase of students’ grade level (NEETF, 1994).  

 

In case of Ethiopia, the study that conducted by Aklilu 2001, shows that, a 

significant difference was found between students of different grade levels in 

there awareness of and views about natural resource use, management and 

famine in Ethiopia. The difference was found between students of the three 

levels (junior, senior and TTI). Students at the senior schools have a better 

awareness than those at junior; and trainees of the TTI performed much better 

compared to the other group. Thus awareness tended to increase with increases 

in level of education. Same study shows, Male students performed significantly 

better than female students. Boys generally tend to be more knowledgeable in 

environmental issues than girls. Girls, on the other hand, tend to demonstrate a 

more favorable attitude. This is in general agreement with findings of studies 

conducted in other parts of the world. (Aklilu, 2001).  

 

http://eelink.net/ROPER/gopher/nceet.snre.umich.edu/70/11/moreinfo/neetf
http://eelink.net/cgi-bin/ee-link/click.cgi?oid=76864&location=http://eelink.net/ROPER/TOC.html


2.9 Knowledge, attitude and behavior relationships    

It is logical to see the relation students’ environmental knowledge has to their 

attitude and self-reported behavior in related studies that are conducted so fare 

(aklilu, 2001). The study by the National Environmental Education and Training 

Foundation of U.S.A. reviled, among other things, there is  a distinct path that 

leads from environmental knowledge to environmental concern, from 

environmental concern to interest in involvement in environmental activities, and 

finally from interest in involvement in environmental activities to actual 

involvement in environmental groups, especially if there are few obstacles to 

involvement (NEETF, 1994).  
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Part three 

III. Background, Research designee and methodology 
 

3.1 Background of the Study Area 

 

3.1.1  Location and Area.  

The Harari People’s National Region is located in eastern Harargie highlands, 

525 km away from Addis Ababa, and jest on the eastern extreme end of the 

Annacher or Churcher mountain chains. Astronomically it lies between 90 15’ to 

90 25’ N latitude, and between 420 05’ to 420 15’ E longitude. The region is 

surrounded by Oromia in four sides North, East, South, and West. Harari Region 

unlike all Ethiopian regions is small in area; it is almost 343.20 sq km.   

 

For administrative purposes, the region is divided into nine area kebeles, namely, 

Abadir, Amir Nur, Shankor, Hakim, Aboker, Jinela, Dire Tayara, Sofi, and Erer. 

Among these the first six kebeles are urban kebeles and the last three are rural 

kebeles. The region has only one city, which is the capital city, Harar. Harar is 

the only city of the region which is more than 1000 years old, having historical 

value with buildings of old times. The center of the city is impressing surrounded 

by meters long wall with the height of 3 meters, is known as Jugal (HBFED, 

2009).  

 

3.1.2  Climate  

It is important to realize that temperature and altitude are the two important 

factors which are strongly correlated to reflect the climatic condition of the 

Region. The region lies within the altitudinal range of 1300 to 2300 m-a-s-l.  

 

Harari region has a tropical climate that modified by altitude and the mean 

maximum temperature reaches as high as 26.90 c, while the minimum also 

reaches as low as – 3.90 c. The rain fall pattern of the Region is Bi-Modal, which 

amounts to about 657.9 mm, at Harar, and 754.6 mm at Babilie. The first rainy 

season known as Belg, occurs in March and April, while the second, known as 



Kirremt takes place from July to September and March is the hottest while 

October is the coldest month in the region ((HBFED, 2009). 

   

3.1.3  Population 

Population is a part of socio-economic information dealing with people of a 

certain locality in relation with environmental trends. According to 2007 

population and housing census the total population of Harari region were 

183,344 among which 92,258 are male and the rest 91,086 are female. The size 

of urban dwellers in the region, are 99,321 and the rest 84,023 are rural 

population. The growth rate according to the report was 2.6 percent.  

Regarding the density of population in 2007 Harari region had the population 

density of 534 populations in a Kilo meter square. According to the calculation 

done in medium variant the growth rate of urban population and rural population 

is 2.0 percent and 3.3 percents respectively. Unlike the number of population in 

the other region of Ethiopia, population of Harari region is dominated by the 

urban population. The urban population of the region consists of 54 percent as 

large as total population. Since the total area of the rural part is 20 times as large 

as the urban area of the region, the population density of the rural area is much 

lesser than the urban area.  

3.1.4  Land use 

According to the Harari Regional conservation strategy 1998, the total area of the 

region is 34,050 ha; and is categorized as the following land utilization.  

No Land Use Area in ha In% 

1 Cultivable land 16,355 47.6 

1.1 Temporary crop 12,725 37.0 

1.2 Permanent crop 3,630 10.6 

2 Forest, Shrub and Bush land 9,155 26.7 

3 Others 8,695 25.3 

 Total 34,320 100 

Source: - Bureau of Agriculture and Rural Development of Harari Region 



3.1.5 Economic Sectors  

Unlike all of Ethiopian regions, in Harari region the dominant economic sector 

primarily is service sector followed by agriculture. The agriculture is dominantly 

relied up on the seasonal rainfall and uses old traditional method of farming. On 

the other hand, cash crops such as chat use small irrigations, chemicals, and 

fertilizers. The farmers making their livelihood by producing food crops are 

leading their lives with poverty. Those who are engaged in producing cash crops 

are somewhat better in their lives. The region is also  known for its fruit 

production. Fruits such as; mango, banana, orange, Gishta, zeytuna and the 

likes are being produced seasonally. On the other hand, fruits which were being 

produced before decades are being extinct, such as; washmalla, Kura Byssi, 

kessebir, etc...( (HBFED, 2009) 

 

3.2 Research Design and Methodology 

The very focus of this study was assessment of students’ awareness and of 

views about issues related to and the effect of domestic energy consumption for 

deforestation. This study used both quantitative and qualitative approaches. The 

design applied for this mixed approach study was cross-sectional since the study 

relies on existing variations and data collection was at one point in time.  

 

In this study, three groups were identified. The first group, sex (male and female) 

and the second group, background (rural and urban) that were identified because 

of the different exposure and experience the first group male and female and the 

second group rural and urban background students have on environmental 

problems or issues. The third group grade level (grade nine and eleven) that was 

identified because of the reason students who are in grade nine completed 

primary education and grade eleven students completed secondary education 

that might help to compare awareness level of students who completed primary 

and secondary level of education. 

  



3.2.1 Source and nature of the data 

In this study, primary and secondary methods of data gathering were made to 

address the formulated objectives so far. The secondary information will be 

gathered from library books and on line searches about issues related to and 

effects of domestic energy consumption and deforestation to establish a 

philosophical and theoretical background of the study. Besides, secondary data 

about domestic energy consumption pattern, deforestation rate and its causes in 

Ethiopia in general and in Harary region in particular were collected from regional 

and local government offices. Especially offices like Ministry of Mines and 

Energy, Environment Protection Authority, Ministry of agriculture, Regional 

bureau of Agriculture and CSA; and also nongovernmental organizations like 

GTZ were helpful sources of secondary data.  

 

The primary data were collected from grad nine and eleven students who have 

been learning at four schools that are found in Harery region. The primary data 

also gathered from selected households of selected kebeles, which are families 

of students who participated in the awareness test and attitude scale, about their 

domestic energy consumption and the reason behind to select source energy 

they have been using. Besides, to have a complete picture of the effect of 

domestic energy consumption for deforestation, the weakly inflow of fire wood 

and charcoal were registered at the four gets of Harar city.   

 

3.2.2 Sampling Techniques and sampling population 

The selection of sampling techniques for the study was based on the 

representative-ness and resourceful-ness of the sample. Therefore, in order to 

collect a wide range of and in depth information for the study from selected 

students and families of students, the researcher used stratified random 

sampling and cluster sampling techniques. From nine area Kebele 

administrations that are found in the region two from urban (one from old and one 

from new city) and one from rural kebele were included through cluster sampling 



technique to compare the two settlements and from seven secondary and 

preparatory schools that are found in the region four schools i.e. grade nine 

students from two secondary and grade eleven students from two preparatory 

schools were included in the study with stratified random sampling technique. 

 

Therefore, participant families of students selected from area kebele 

administrations of Amire-nure and Shenkore from urban and Sofi from rural 

kebele. At the same time, participant students were, students of urban and rural 

back ground, female and male, and grade nine and eleven students of two 

preparatory and two secondary schools.  

  

Target population and sample population 

 

For 2001 academic year, 2614 students for grade 9 and 619 students for grade 

11 were registered and from this, 303 students, 7 percent from grade 9 and 20 

percent from grade 11 toke part in this study.    

 

3.2.3 Data collection instrument and its Preparation 

This study employed both qualitative and quantitative research approach in order 

to touch important aspects of the situation. Therefore, it used multiple data 

collection tools such as questioner, interview and observation which serve as a 

School Target 

population  

Participant 

population 

Sub-total 

Participant 

Kebele Participant 

household 

M F M F  

Harar(PSC) 1099 961 70 58 128 Amir-nure 50 

Abader(PSC) 369 185 32 23 55 Shenkor 50 

Aboker(GSSC) 326 221 65 44 109 Sofi 50 

SOS(GSSC) 35 37 6 5 11   

Total      303  150 



data collection instrument. The researcher believes that this approach helps to 

substantiate or support the information collected using one instrument by 

another.  

 

For selected households, interview questioner on the household energy 

consumption and on the factors that determine energy consumption pattern of 

households and fuel wood and charcoal in flow check list were prepared with 

extensive referring of related studies and materials to collect adequate 

information to answer the first two objectives.  

  

For student’s two types of instruments were developed to assess students’ 

awareness of and views about issues related to domestic energy consumption 

and deforestation: Awareness test and attitude scale. Both instruments were 

constructed on the bases of extensive review of literature, referring text books 

and related studies that were made so fare. 

  

Awareness test 

Students’ awareness of issues related to domestic energy consumption and 

deforestation were measured through students’ response to items in the test: 

 Types of energy for domestic cooking  

 Importance of energy 

 Biomass energy  

 House hold Energy problem and most affected areas in Ethiopia   

 Deforestation and its consequence, and  

 Measures against deforestation.  

Including the cover page, that had information about the objective of the research 

and first part which requested personal information of students like sex, grade 

level, residence, kebele e.t.c., the questionnaire had three parts. The second part 

of the questionnaire asked students to give a free response to five questions; 

three on cause, consequence and solutions of deforestation and two on the 



environmental problems that may result from depending on biomass for domestic 

energy consumption and its solution.      

 

The last part of the first questionnaire contained six statements in general issues 

related to domestic energy crisis and 11 items on the problem of domestic 

energy consumption and deforestation in Ethiopia. Students were provided three 

alternatives for each item: TRUE, NOT SURE and NOT TRUE. The statements 

were constructed to produce either not true response for 7 items and true for the 

rest.  

 

Attitude scale  

Students’ views about issues related to the domestic energy consumption and 

deforestation; and environmental problems resulted from unsustainable use of 

biomass energy were measured through students’ response to “attitude 

statements”. The following areas were the sources of the statements:  

 Significance of energy for economic development  

 Ethical issues relating to the use of such resources (efficiency… 

 Effect of over exploitation of biomass on environment, and  

 Appropriate measures against household energy crises     

 

The attitude scale had two parts, the cover page that contained the fires part was 

exactly the same as with the first questionnaire. Part two contained 31 

statements of a Likert-type attitude scale to measure students’ attitude. 16 

statements raise issues related to domestic energy consumption and 

deforestation, and 15 statements about the effect of over exploitation of biomass 

on the environment and its solution. An attempt was made to keep all statements 

moderately positive or negative. Items in the scale were placed in random order, 

17 statements were worded so that the agreement to the statements would mean 

a favorable attitude and for the rest statements disagreement would mean a 

favorable attitude. 



 

Students were asked to indicate their views about the statements by choosing 

one of five alternatives given under each statement. 

  

3.2.4 Administration of instruments  

Awareness test and attitude scale were circulated in a separate classroom after 

students selected and gathered from each class with the help of assistant 

teachers that were assigned by school directors who received a brief orientation 

earlier.    

 

Four enumerators were hired (2 for urban and 2 for rural kebeles) and trained for 

a day to collect data about domestic energy consumption pattern of selected 

households. The enumerators collected the information door to door with in 

seven days. Data about fuel in-flow were collected from 6:00 in the morning to 

6:00 at night through observation for a week at four gets of Harar town by hiring 4 

enumerators and 1 supervisor.      

   

3.2.5 Methods of Data Analysis. 

Data were computed and analyzed using a number of techniques. Percentage 

was used to summaries results. The difference between group of students (boys 

and girls, grad level, and urban/rural background) in their awareness was 

analyzed and significance of the difference were tested using students’ T-test.   

 

 

 

 

 

 

 



Part four  

IV. Analyses of Survey Result and Discussion of Domestic Energy 

Consumption and Determining Factors 

As stated earlier, the overall objective of this study was an assessment of 

students’ awareness of and views about the contribution of domestic energy 

consumption for deforestation. But the school curricula are widely believed to be 

the best vehicle for generating public awareness of and action related to area of 

energy consumption (Aklilu, 2008). Having this in mind, the researcher felt that, 

energy literacy level of students should be assessed to the extent its link with the 

family energy consumption pattern. Therefore, in addition to selected students, 

respective families of students were included in this study to have an overall 

picture of the link students’ school knowledge have with the family energy 

consumption pattern.  

 

4.1 Socio- economic Characteristics of the Surveyed Households 

Household characteristics such as Education level, household income and 

number of family in the households had been considered as important variables 

to determine source and amount of cooking energy in the household. Through 

putting these variables in to consideration, socio-economic characteristics of the 

households were analyzed in the following way.   

 

The response rate for the sampled households was 100 percent and a total of 

150 Households participated from three area kebele administrations of Harari 

region namely Shenkor, Amir-nur and Sofi. 

 

From the total participants, as we can see from table 4.1, 25.3 percent were 

female headed Households which were the highest for Shenkor followed by 

Amir-nur.  

 

 



Table 4.1: Gender of Heads of Households 

 

Gender  

Kebele Area Administration   

Shenkore Amir-nur Sofi Total Percent  

No % No % No % 

Female 34 68.0 37 74.0 41 82.0 112 74.7 

Male 16 32.0 13 26.0 9 18.0 38 25.3 

Source: Compiled from field survey  

 

Table 4.2 shows that about 48 percent of the heads of households were with in 

the age ranges of 30 and 49 years. Nearly 11 percent of the respondents were 

under the age of 29 years and heads of the households over the age of 60 

constituted 16 percent of total. 

 

Table 4.2: Age Structure of the Heads of Households  

 

Age range  

Kebele Area Administration   

Percent Shenkore Amir-nur Sofi Total 

18-19  - - 2 2 1.4 

20-29 2 4 8 14 9.3 

30-39 12 13 12 37 24.7 

40-49 10 14 11 35 23.3 

50-59 15 11 12 38 25.3 

60+ 11 8 5 24 16.0 

Source: Compiled from field survey, 2009 

 

From the total participants of this study, 33.3 percent of them have had no formal 

education of any sort while 12.7 percent of the heads of the households were 

able to read and write. The remaining 54 percent of the heads of households 

have attended varying level of educational qualification ranging from Elementary 

school to a University degree and above. 

 



Table 4.3: Level of Education of Heads of the Households 

 

Level of Education 

Kebele Area Adiministration  

Total  

 

Percent  Shenkore Amir-nur Sofi 

Illiterate 9 8 33 50 33.3 

Read and write 4 8 7 19 12.7 

1-4 6 1 3 10 6.6 

5-8 10 13 2 25 16.7 

9-12 9 15 4 28 18.7 

Certificate/diploma 5 2 1 8 5.3 

1st degree  7 2 - 9 6.0 

2nd degree  - 1 - 1 0.7 

Source: Compiled from field survey, 2009   

 

In line with the educational level of the heads of households, the survey tried to 

identify the occupational status of the participants.  

 

Table 4.4: Types of Occupation of Heads of Households by Kebele  

 

Employment  

Kebele Area Administration  

Total  

 

Percent  Shenkore Amir-nur Sofi 

Farmer  2 2 41 45 30.0 

Both farmer & merchant - 3 6 9 6.0 

Civil Servant 18 17 3 38 25.3 

Merchant  11 21 - 32 21.3 

Private/NGO employee  3 - - 3 2.0 

Pension 7 5 - 12 8,0 

Daily laborer   3 1 - 4 2.7 

Unemployed  -3 - - 3 2.0 

Other  3 1 - 4 2.7 

Source: Compiled from field survey, 2009   



“Farmer” and both “Farmer and Merchant” constituted 30 and 6 percent of the 

total households occupation respectively. The highest number of occupation of 

heads of the participants goes to “Civil servants” (25.3 %) next to “Farmer”; and 

“Private or non-governmental employee” and “Unemployed” heads of households 

constitute the least which were about 2 percent each (table 4.4). 

   

In addition to the educational and occupational states of heads of the 

households, even though it has always been difficult to obtain accurate 

information on the amount of cash income, because of its importance, this survey 

tried to identify the income of the household from all sources through questioning 

different income sources of households. Accordingly, analyses of the results of 

the survey showed that more than 27 percent of the participants were earning 

cash income of one thousand and above. More than half of the heads of 

household’s income lay between 300 and 499 Birr (28.7%) and 500 to 999 birr 

(28.0%). Here only 2 percent of the heads of households were in a position to 

earn more than 2999 birr per month.   

 

Tale 4.5: Monthly Income of Household 

 

Range of income 

Kebele Area Adiministration  

Total  

 

Percent  Shenkore Amir-nur Sofi 

150 to 299 6 - 18 24 16.0 

300 to 499 12 14 17 43 28.7 

500 to 999 10 21 11 42 28.0 

1000 to 1499 13 6 - 23 15.3 

1500 to 1999 7 4 - 11 7.4 

2000 to 2499 - 2 - 2 1.3 

2500 to 2999 1 1 - 2 1.3 

3000 & above 1 2 - 3 2.0 

  Source: Compiled from field survey, 2009   



Number of family members is one of the determining factors, at least, for the 

amount of energy consumption in the household. Therefore, this study 

summarizes number of household members using table 4.6 in the following 

manner.  

 

Tale 4.6: Number of Family Members in the Household.  

Range of family 

member 

Kebele Area Adiministration  

Total 

 

Percent Shenkore Amir-nur Sofi 

1 – 3 17 4 6 27 18.0 

4 – 6 25 29 21 75 50.0 

7 – 9 8 13 19 40 26.7 

> 9 - 4 4 8 5.3 

Total 50 50 50 150 100 

Source: Compiled from field survey, 2009   

 

As we can see from the table 4.6, half of the participants of this study have had a 

family number of 4 to 6 members in the household. A little bit more than one 

fourth of the households have had a family member of 7, 8 or 9. It is only 5.3 

percent of the participants have had more than 9 family member in households.  

 
4.2 Domestic Energy Consumption and Its Contribution for Deforestation 

In Ethiopia the biomass fuels (wood, Charcoal, plant residue and animal dung) 

are the major sources of energy, accounting for about 89 percent of the total 

national energy supply and the household sub-sector is the major consumer of 

biomass energy that accounts about 96.9 percent (WBISPP, 2005). It has been 

suggested that the key issue in the energy sector is improving the supply of 

household energy and reducing the heavy reliance of the household sector on 

biomass source of energy to abate the ever increasing deforestation in the 

country (GTZ, 1998).  

 



4.2.1  Sources of Energy 

The present study also reveled that totally seven sources of energy have been 

used for “Injera” backing and non-Injera cooking. These are fire wood, animal 

dung, plant residue, saw dust, charcoal, kerosene and electricity. Table 4.7 

shows that the first two for Injera backing and Charcoal and kerosene for non-

Injera cooking are by far the most important sources of energy. 

 

Table 4.7: Fuel Use Pattern of Surveyed Households in Harari Region for Injera 

Backing and non-Injera Cooking 

End use  Source of energy User Kebele  Total  Percent 

Shenkore Amir-nur Sofi 

Injera backing  Fire wood 11 31 50 92 61.3 

Animal dung - - 35 35 23.3 

Plant residue 22 3 1 26 17.3 

Saw dust 12 - - 12 8.0 

Electricity  19 14 - 33 22.0 

No backing  1 5 - 6 4.0 

Non-injer 

cooking 

Fire wood 11 19 50 80 53.3 

Charcoal 34 28 - 62 41.3 

Animal dung - - 12 12 8.0 

Saw dust 2 - - 2 1.3 

Kerosene  29 37 - 66 44.0 

Source: Compiled from field survey, 2009   

 
From the total participants of this study, 61.3 and 53.3 percent of households 

were using fire wood for Injera backing and non injera cooking respectively and 

41.3 percent of them were using charcoal for domestic cooking.  

 

Only 18.7 percent of the respondent families were using electric power for Injera 

backing regularly and some 3.4 percent of the families used electric power for 



injera backing none regular base. Here one should consider that households 

which were in a position to use electric power in a regular base for injera backing 

used other sources of energy like charcoal for non injera baking purpose. 

 

Therefore, generally, the predominant energy source that were consumed by 

almost all of the participants for enjera baking in one hand and for non-injera 

backing on the other was biomass energy of which the large part was contributed 

by fuel wood and charcoal.  

 

4.2.2  Biomass Energy and Deforestation  

To have complete information on the domestic energy consumption of the study 

area, especially urban kebeles of the region, the researcher tried to capture the 

total weekly flow of fire wood and charcoal from four gets of Harar town. The 

survey shows that 35,333 k/g of average charcoal and 122,745 k/g of average 

fire wood were supplied with in a week. (The figure does not include firewood 

and charcoal in-flow that brought in to the town by using vehicles).  So, from 

domestic energy consumption pattern of households and fuel in-flow, any one 

can easily reach on conclusion that, the domestic energy consumption of the 

region is one of the major contributors of deforestation in the region.  

 

Source of domestic energy in the study area and fuel in-flow survey clearly 

shows the heavy dependency of households on biomass energy for domestic 

cooking. Therefore, source of domestic energy in the study area has been 

contributing for the deforestation of the near by forests and wood lands. Harari 

region Agricultural and Rural Development Bureau Strategic Plan Management 

(SPM) 1998 – 2002 E.C supports the above statement. According to the bureau, 

15 to 20 percent of the total area of Harari region was covered by forests and 

wood lands only 30 to 40 years before. But now, according to the bureau, mainly 

because of agricultural expansion and fire wood consumption, the remaining 



forest and wood land of the study area is only 1.8 percent of the total area of the 

region (HRARDB, 1998).  

 

The same source clearly shows that because of ever increasing deforestation in 

the region, from the total area of 34,320 hectares, 14,174 hectares of land is 

totally degraded. 

 

To assess the deforestation situation of the study area in recent years, the 

researcher tried to find out time traveled to collect fire wood at the time of data 

collection and three years before.  From the total 150 households who 

participated in this study, 50 households from rural kebele (Sofi), 5 from Shenkor 

and 1 from Amir-nur, a total of 56 households acquire their domestic energy 

through collection. 5 households from Shenokor and 1 from Amir-nur acquire 

their domestic energy through both collection and purchasing and the remaining 

88 (58.7%) of the households acquire their domestic energy through purchasing.    

 

Table 4.8: Time Traveled to Collect Firewood and other Biomass Energy   

Time traveled Now Three years before   

She. Amir Sofi T % She. Amir Sofi T % 

To 30 min. - - - - - - - 11 11 17.7 

31 to 1 hr.   9 9 14.5 5 2 29 36 58.1 

1:01 to 1:30 hr. - - 24 24 38.7 5 - 7 12 19.4 

1:31 to 2:00 hr   4 2 13 19 30.6 - - 3 3 4.8 

Above 2:00 hrs 6 - 4 10 16.2 - - - - - 

Total 10 2 50 62 100 10 2 50 62 100 

Source: Compiled from field survey, 2009   

 

Now a days, household members are suppose to travel an average estimate of 

89 minutes a day to collect firewood or other biomass energy for domestic 

cooking or backing. But before three years and above, they were only forced to 



travel, an average estimate of 48 minutes per day. So, survey result clearly 

indicates that, members of households are forced to travel an additional hours of 

42 minutes a day than the time they traveled three years before. Therefore, in 

addition to other factors, the ever increasing deforestation of the study area has 

been contributing a lot for additional time to collect fuel wood and other biomass 

sources of energy.  

 
4.3  Factors that Affect the Pattern and Amount of Domestic Energy 

Consumption.  

A number of factors influence as what sort of energy is used by which household, 

the most significant of them is the socioeconomic status of households with 

family size. Household with higher socio-economic status as in terms of income 

and level of education are expected to consume more energy, a decrease in the 

importance of biomass fuels and an increase in modern forms of energy 

(Bereket, 2000). 

 

Among other factors, family size of the household in terms of amount of energy 

and expenditure, educational level in terms of types of energy and household 

income in terns of both type and amount of energy could be considered as a 

determining factor for domestic energy consumption in the study area. 

 

4.3.1  Family Size  

Question on the fuel-use pattern reveled that the majority of the households used 

fire wood and charcoal for domestic cooking and backing. To give a clear picture 

on the fuel use pattern of the study area, family size considered as a variable for 

the amount of domestic energy consumption and average energy consumption of 

households in terms of family size is summarized in table 4.9.  

 

 



Table 4.9: Source and Estimated Cost of Domestic Energy in terms of Family Size in Urban Kebeles  

House 

hold 

size  

# Source of energy Total  
cost 
in birr Fuel wood Charcoal Plant residue Sawdust  Kerosene Electricity 

Women 

 load* 

(21 kg) 

Birr√ Quintal*  

(45 kg) 

birr√ Quintal* 

(11 kg) 

birr√ quintal*  

(13 kg) 

birr√ Litter* bir√r kwh birr√ 

1-3 19 1 13:00 2/3 58:00 1 1/3 17:00 ½ 7:50 4 39:00 - 16:64 151:14 

4-6 56 3 39:00 2/3 58:00 2/3 4:50 1/10 1:50 6 58:80 - 17:35 178.35 

7-9 21 7 91:00 1 90:00 2/5 5:20 1/10 1:50 5 ½ 53:90 - 21:30 262.90 

10-13 4 10 130:00 1 90:00 - - - - 5 49:00 - - 269:00 

Source: Compiled from field survey, 2009   

*average demand (per HH/month)                    

 √average expenditure                                         

 

The amount of energy consumption for domestic cooking and its expenditure increases with the increment of size of 

a family. According to the above table 4.9 for instance, the average monthly demand of fuel wood, increased from 1 

human load per month to 3, 3 to 7, and 7 to 10 human loads per month; with the increment of household size from 1 

– 3, 4 - 6, 7 – 9 and 10 – 13 respectively. 

 

The same was true to the average monthly expenditure of the family. Households that have one to three family 

members spend about 152 birr per/month in average. But it was about 262 birr per month in average for the family 

size 7 to 9.  



Table 4.10: Source and Amount of Energy in terms of Family Size in Rural Kebel 

Household 

size 

Number 

of HH 

Source of Energy 

Fire wood Dung 

  Average demand (per HH 

/month) (human load) (23kg) 

Average demand (per 

HH/month)(load) 

1-3 6 10 1 

4-6 21 19 3 

7-9 19 20 5 

10 -12  4 25 5 

Source: Compiled from field survey, 2009   

 

4.3.2  Educational Level 

Households have different reason to choose their source of domestic energy. 

Under this section, before the analyses of domestic energy consumption in terms 

of educational level of heads of the households, the researcher tried to identify 

the reasons of household to choose source of domestic energy.  

 

Table 4.11: Reason to Choose Domestic Energy in terms of Kebele 

Reason Ares kebele administration Total  Percent 

Shenkor Amir-nur  Sofi 

Low cost  21 31 - 52 34.7 

Free supply 8 - 27 41 27.3 

Reliable supply 6 8 13 27 18.00 

Easley manageable 16 10 2 28 18.7 

Multiple purpose  8 7 - 15 10.10 

The only option  - - 15 15 10.10 

Environmentally friendly   - - - - 0.0  

Source: Compiled from field survey, 2009   

 



34.7 percent of the participants had been preferred their domestic energy 

because of the low cost it had and 27.3 percent of the participants associated 

their choice with their acquiring method and preferred their domestic energy 

because of the free supply they have through collection. A little bit more than 10 

percent of the respondents, who reside at the rural part of the study area, has 

been using biomass source of energy because it is “the only option” they have.  

 

The ultimate goal of environmental education whether it is formal or non-formal is 

to create awareness among the citizens of a country. Shobeiri, et.al, 2007 

indicated referring Tanner, 1980 that; this can be understood by the quotation 

mentioned in the Belgrade Charter, which was issued in the environmental 

education workshop held at Belgrade, Yugoslavia in 1975. It emphasizes the 

basic aim of environmental education as, “To develop a world population that is 

aware of and concerned about the environment, its associated problems, so that 

the population will have the knowledge, skill, attitudes, motivation and 

commitment to work individually and collectively towards the solutions of current 

problems and prevention of new ones”. 

 

Surprisingly none of the participants consider environment in the choice of their 

domestic energy even those who used electric energy for injera backing. 

Therefore, one might say, level of students’ awareness about environmental 

problems of unsustainable dependence of biomass energy is low or students do 

not transfer their environmental knowledge to their respective families.  

 

In line with this, source of energy in terms of educational level for both injera 

backing and non-injera baking is summarized in table 12 and 13 respectively.  



Table 4.12: Number of Households and Their Source of Domestic Energy for Injera Backing in terms of Educational Level 

Range of 

family 

# Source of energy 

Fuel  

Wood  

Plant 

residue 

Saw Electricity Wood 

and 

plant. 

Wood 

and 

saw 

Plant. and 

saw 

Elec. 

And 

plant. 

Elec. And 

sawdust 

Wood 

and 

dung 

 # % # % # % # % # % # % # % # % # % # % 

Illiterate 50 13 26.0 3 6.0 - - 2 4 5 10.0 - - 1 2.0   1 2.0 25 50 

Read &write 19 10 52.6 - - - - 1 5.3 2 10.5 - - - -   1 5.3 5 26 

1-4 10 2 20.0 1 10.0 - - 2 20.0 - - 1 10 1 10.0   1 10.0 2 20 

5-8 25 11 44.0 4 16.0 - - 7 28.0 - - - - 1 4.0   - - 1 4 

9-12 28 8 28.6 4 14.3 1 3..6 7 25.0 1 3.6 - - 1 3.6 1 3.6 - - 2 7 

Cer/diploma 8 1 25.0 1 12.5 - - 4 50.0 - - - - - - - - - - - - 

1st degree 9 1 11.1 - - 1 11 4 44.4 - - 1 11.1 - - - - 1 11.1 - - 

2nd degree 1 - - - - - - 1 100 - - - - - - - - - - - - 

Source: Compiled from field survey, 2009   

 

From 50 heads of households who are illiterate, half of them were using wood and dung together and a little bit more 

than one fourth of them were using wood alone for injera backing. Except 2 households, the rest 48(96 percent) of 

them were using biomass energy for injera backing. In case of electric consumption for injera backing, with 

educational qualification, the consumption seams increasing. But with regard to fuel wood consumption, 44 percent 

of those who reported “read and write” were using fuel wood alone for injera backing while illiterates were reported 

only 26.0 percent. So, it is difficult to conclude something based on educational level.      



 

In case of non injera backing, with simple variation, consumption of charcoal, kerosene and both charcoal and 

kerosene together seams increasing with educational qualification.  

 

Table 4.13: Number of Households and Their Source of Domestic Energy for non Injera Backing in terms of Educational Level 

Range of 

family 

# Source of energy 

Fuel  

Wood  

charcoal Kerosen

e  

Wood 

and dung 

Wood 

and  

charcoal 

Wood and  

kerosene 

Charcoal and  

kerosene  

Charcoal 

and  saw 

 # % # % # % # % # % # % # % # % 

Illiterate 50 32 64.0 2 4.0 - - 6 12.0 5 10.0 - - 5 10.0 - - 

Read &write 19 6 31.6 1 5.2 1 5.2 3 15.8 1 5.2 2 10.5 5 26.3 - - 

1-4 10 1 10 2 10.0 1 10.0 2 20.0 1 - - 10.0 3 30.0 - - 

5-8 25 6 24.0 4 16.0 6 24.0 -  1 4.0 3 12.0 5 20.0 - - 

9-12 28 3  1 3.6 8 28.6 1  2  2 - 9 32.1 2 100 

Cer/diploma 8 1  - - 2 - -  1 - 1 - 3 37.5 - - 

1st degree 9   - - 1  -  - - -  8 88.9 - - 

2nd degree 1 - - - - - - -  - - - - 1 100.0 - - 

Source: Compiled from field survey, 2009   

 

 

 



4.3.3  Household Income  

House hold income is one of the basic factors that determine type and amount of energy in urban areas. Here on 

this study, the type of energy in terms of income level of household is going to be analyzed because of the analysis 

already made on the amount of domestic energy in terms of family size.  

 

Table 4.14: Number of Households and their Source of Domestic Energy for Injera Backing in terms of Income  

Range of 

Income  

# Source of energy 

Fuel  

Wood  

Plant 

residue 

Saw Electricity w/plant W/saw P/saw E/plant E/sow 

 # % # % # % # % # % # % # % # % # % 

150-299 6 - - 3 50 - - - - 3  - - - - - - - - 

300-499 26 11 42.3 3 11.5 1 3.8 - - 4 15.4 - - 4 15.4 - - - - 

500-999 31 14  4  1  7  - - 1 - - - 1  2  

1000-499 19 6  2  - - 8  - - - - - - - - 1  

1500-1999 11 2  1  - - 6  - - 1  - - - - 1  

2000-2499 2 -    - - 2  - - - - - - - - - - 

2500-2999 2 -  - - - - 2  - - - - - - - - - - 

3000 & above 3 - - - - - - 3 100 - - - - - - - - - - 

Source: Compiled from field survey, 2009   

 

High income groups are expected to use easily manageable, comfortable and environmentally friendly energy 

sources for domestic cooking and backing. Accordingly, households those were registered with income group of 



2000 birr and above were using only electricity for injera backing and none of the participants, whose monthly 

income was less than 500 Birr, were used electricity for injera backing. Households with in the income group of 1500 

to 1999 were 11 and out of which about 60 percent of them were used electric energy for injera backing. Totally, less 

income groups were seams more dependent on biomass source of energy for injera backing. 

 

Table 4.15: Number of households and their source of domestic energy for non injera backing in terms of income  

Range of 

Income  

# Source of energy 

Fuel Wood  Charcoal Kerosene  Wood/char

coal 

Wood/kero

sene 

Charcoal/ker

osene 

Charcoal/sow 

 # % # % # % # % # % # % # % 

150-299 6 4  - - - - 2  - - - - - - 

300-499 26 5  3 - 3  4  2  8  1  

500-999 31 2  5  9  3  3  8  1  

1000-499 19 -  2  3  2  2  10  - - 

1500-1999 11 -  -  2  - - 1  8  - - 

2000-2499 2 -  -  1  - - - - 1  - - 

2500-2999 2 -  - - 1  - - - - 1  - - 

3000 & above 3 - - - - - - - - - - 3  - - 

Source: Compiled from field survey, 2009   

In the case of non injera backing in the study area, it is difficult to see a big variation on the type of energy consumed 

among households based on participant’s income. 



Almost all participants in the urban area have been using charcoal and kerosene 

for non enjera cooking in the household. However, like true to injera backing, less 

income groups seams again more dependent on biomass energy sources for non 

injera backing than others. 

 
4.4 Efficiency as a Mechanism to Minimize Deforestation  

As we can see from the results of the present study, it is obvious that domestic 

energy consumption of the study area has been contributing for the deforestation 

of the nearby forests and woodlands.  

 

In line with this, this study moderately considered ways of using domestic energy 

in terms of efficiency. To assess efficiency mechanism of households; the 

researcher deliberately raised questions that are related to efficient consumption 

of biomass energy in the household for the participants.  

 

To use natural resources efficiently, it needs having such a behavior or feeling of 

shortage of it. Therefore by having this in mind, feeling of urban participants 

about the supply trend of traditional energy sources, in addition to market price of 

the same sources of energy, were summarized in the following way. 

 

From 47 households who have been using firewood, 40 (85.1%) of them were 

felt the supply is decreasing from time to time and the remaining 14.9 percent of 

them felt the supply has no change. The same is true to charcoal. Majorities of 

the participants 70.5 (15%) of them were felt the shortage of charcoal supply to 

their surroundings.   

 

According to the table 4.16, in the case of market price, all urban participants 

agreed on the price rise of traditional fuels. Since all the participants of urban 

dweller agreed on the price increment of traditional fuel, the researcher tried to 

identify mechanism of participants use to combat fuel price rise. 

 

 



Table 4.16 Participants Perception about the Supply and Cost of Traditional Fuel 

Source of 

energy 

No 

user 

Supply  Market price  

Increase 
No 

change 
Decrease Increase 

No 

change 

Decrea

se 

No % No % No % No % No % No % 

Fuel wood 47 - - 7 14.9 40 85.1 47 100 - - - - 

Charcoal  61 - - 18 29.5 43 70.3 61 100 - - - - 

Plant rese  26 - - 7 26.9 19 73.1 26 100 - - - - 

Sow dest.  13 2 15.4 7 53.8 4 30.8 13 100 - - - - 

Source: Compiled from field survey, 2009  

 

Most of urban dwellers have been trying to abate the problem of fuel price rise, 

by using fuel efficiently (53.4 percent replied). ‘Obtaining large supply’, ‘using 

efficient stove’’ and ‘using electric instead of firewood’ as a solution stated nearly 

by 12 percent of the respondents each. All except one did not consider ‘reducing 

cooking’ at home as a solution to tackle price rise (table 4.17).  

 

Table 4.17 Cope-up Mechanisms to resist Fuel Price Rise as Reported by 

Participant Households  

Mechanism 
Kebele area administration 

Shenkor Amir-Nur Total % 

Reducing cooking  - 1 1 0.86 

Using fuel efficiently  34 28 62 53.4 

Collecting instead of buying  7 - 7 6.0 

Obtaining large supply   6 8 14 12.1 

Shift to cheap fuel  4 2 6 5.2 

Using efficient stoves   10 3 13 11.2 

Using electric rather than wood 5 8 13 11.2 

Source: Compiled from field survey, 2009  

 



To have an overall picture of domestic energy consumption pattern in resent 

years, participants of this study were also requested to respond on their source 

of energy for domestic cooking two year before and now. But the researcher 

found that only less than 5 households were started using electricity for ‘injera’ 

backing which didn’t use the same source of energy two year before. Here 

anyone should consider that, these households are still using other traditional 

energy sources like charcoal for other domestic cooking. So, within two years, 

the participants of this study seems don’t show any dynamic change on their 

domestic energy consumption pattern.   

 

From the total households that included in this survey, only 2 households from 

Shenkor, 1 from Amir-nur and 1 from Sofi kebele administrations cook injera for 

commercial purpose. Therefore, these four households were put into 

consideration at the time of the calculation of average energy consumption of 

households.  

 

As we observed from table 4.17, most households responded ‘using domestic 

energy efficiently’ as a means to tackle shortage of biomass fuel. Therefore, to 

see the practical efforts of households in relation with efficient use of biomass 

energy in the household, place of cook, and types of stove and pots were 

summarized here under.  

 

Place to cook  

Private kitchens are the most preferred place to cook for efficient use of 

traditional fuels. 60% of the participants have been using private kitchens for their 

cooking and backing. Open places are not preferable to cook especially in 

relation with efficiency and only 3.3 percent of the participants reported using 

‘open places’ for permanent cooking places. Communal kitchens and main 

rooms were other places that have been preferred for backing in the household 

by 16.0 and 20.7 percent of the participants respectively (table 4.18). 
 

 



Table 4.18 Number of Households and Choice of Their Place to Cook  

Place to cook 
Area kebele administration  

Total Percent 
Shenkor  Amir Sofi 

Private kitchen  23 38 29 90 60 

Communal  13 8 3 24 16 

Main room 14 1 16 31 20.7 

Open place  - 3 2 5 3.3 

Source: Compiled from field survey, 2009  

 

Here the researcher found out, households those who preferred their main room 

for cooking in urban areas were households who use electric for injera backing. 

 
Types of stove  

Adoption of the improved wood mitad and charcoal stoves, as well as the electric 

mitad and kerosene stove all contribute to a reduction in the burning of biomass 

fuels as well as to reduced health risks from smoke inhalation (WBISSP, 2005). 

 

Therefore, in addition to other factors, types of stoves used in the households are 

very important factors to use energy, especially traditional energy, efficiently. The 

survey tried to summarize types of stove used in the following table in terms of 

kebele.  

 

There were 144 out of 150 households who use different types of stoves to bake 

injera and the rest didn’t bake any injera at home, rather they purchase. Out of 

the total households 54.9 percent of them were using three stone fires and 21.5 

percent of surveyed households preferred traditional enclosed stoves. They were 

28 (19.4) households also used electric stove for Injera backing regularly and 5 

households not in regular base.  

 

 



Table 4.19 Types of Stoves used for Injera and non-injera baking in Surveyed 

Households   
E

n
d
 

u
s
e
 Frequency 

Types of stove  Kebele administration  
Total  % 

Shenkor  Amir  Sofi  

In
je

ra
 b

a
k
in

g
 

Always Three stone fire  27 5 47 79 54.9 

Traditional enclosed - 28 3 31 21.5 

Modern/closed 6 - - 6 4.2 

Electric  16 12 - 28 19.4 

Sometimes Three stone fire  2 - - 2  

Electric  3 2 - 5  

No baking  Have no stove  1 5 - 6  

  
  
  
  
  
  
  
  
  

N
o

n
-I

n
je

ra
 b

a
k
in

g
 

Always Three stone fire  5 1 47 53 35.3 

Kerosene  20 33 - 53 35.3 

Modern “lackech” 25 15 - 40 26.7 

Traditional enclosed  - - 3 3 2.0 

Trade charcoal  - 1 - 1 0.67 

Sometimes Three stone fire 3 - - 12 6.1 

Tradition  - - - - - 

Tradition enclosed - 11 - 11 22.4 

Modern  9 13 - 22 44.9 

Kerosene  7 6 - 13 26.6 

Source: Compiled from field survey, 2009  

 

On the other hand, for non injera baking, modern lackech Charcoal stove (26.2) 

were the most widely used stove next to three stone fire and kerosene stoves 

that was used by 35.3 percent of the participants for both types of stoves.  

 

Generally, for both end uses, that are injera and non-Injera baking, three stone 

fires were used dominantly that has less efficient than others.  

 

 

 

 



Types of pots 

Pot types are one of the factors that may determine the amount and efficiency of 

biomass energy in the household. Aluminum pots are believed to be more 

efficient than that of clay pots because of the thickness and the material they 

made. Aluminum pots were the dominant pot types used in the study area (table 

4.20).    

 

Table 4.20 Type and average number of pots in surveyed households in terms of 

kebele   

Types of pots 
Average pots in area kebele adiminstration  

Shenkor  Amir-nur Sofi 

Aluminum  5 5.1 2 

cay  4/5 1/10 - 

Source: Compiled from field survey, 2009  

 

Average number of aluminum pots were 5, 5.1 and 2 for Shoaker, Amir-nur and 

Sofi kebele area administrations and the average number for clay was 4/5, 1/10 

and 0 respectively. 

 

 

 

 

 

 

 

 

 

 

 



Part five  

V. Students’ Awareness of and views about issues related to Domestic 

Energy Consumption and Deforestation 

A number of studies have been conducted especially in developed countries to 

test students’ awareness and views about environmental issues or problems. 

Studies from developing countries on students’ awareness and views towards 

environmental issues in general and environmental problem in particular seams 

to small in number and limited in scope (Aklilu, 2006). However most of the 

findings of those studies show that, poor very general uncritical and discouraging 

results among students’ environmental knowledge (Aklilu, 2001; Malgorzata and 

Katarzyna, 2001) 

 

5.1 Result of the Present Study  
 

5.1.1 Preliminary Analysis of Cause, Consequence and Solutions of 

Deforestation 

In the first instrument (awareness test) the second part requires students to 

provide three of the cause, consequence and possible solutions of deforestation. 

Each of the correct answer was given one point and the response provided by 

students corrected out of nine for the three questions. Table 5.1 shows percent of 

students who score from zero to nine in both levels. 

 

Table 5.1 Percent of students’ Score out of Nine about Cause, Consequence and 

Solutions of Deforestation: Performance by Grade level  

Level  
No. of 

students  

Number of responses   Perce
nt  

A
v
e

r

a
g

e
 

0-3 4-6 7-9 

PSC 183 9.9 25.7 64.4 100 6.7 

GSSC 120 4.95 9.15 85.9 100 7.6 

Total  303 7.9 19.1 73.0 100  

Source: Compiled from field survey, 2009  

 

PSC=primary school completed (grade 9 students) 

GSSC= general secondary school completed (grade 11 students) 



64.4 percent of primary school completed students could write 7, 8 or 9 out of 9 

answers correctly. The corresponding percentage is 85.9 for general secondary 

school competed students. Totally 82.2 percent of students gave 6 and more 

than 6 correct answers for the maximum 9 blank spaces provided and students 

generally have good level of awareness about the cause, consequence and 

solutions of deforestation. 

 

Primary school completed students scored 6.7 out of 9 in averages. But GSS 

completed students performed better and scored 7.6 out 9 in average. So, it 

seems GSS completed students have better awareness about the cause, 

consequence and solutions of deforestation than that of primary school 

completed students. 

 

5.1.2  Causes of Deforestation 

For the three blank spaces provided to students to respond for the problem of 

deforestation, long list of factors were listed as a cause of deforestation. Table 

5.4 shows that, fuel wood consumption occupied the leading position being 

mentioned by 58.1 percent of the total participants and agricultural expansion 

(37.3%), which believed the leading cause of deforestation in Ethiopia, got the 

third potion next to construction (41.9%).  

 

Poverty/Jobless, over population, low level of awareness, source of income, and 

Shortage of electricity, were considered by more than 10 percent of the 

participant students as the three most important factors of deforestation. 

Overpopulation, which is the root cause for most of other factors, was 

appreciated by only 15.2 percent of the total respondent students.   

 

 

 

 

 



 

Table 5.2 Causes of Deforestation as Expected by the Students  

Cause  PSC GSSC Total 

183 % 120 %  303  % 

Fuel wood consumption 101  75  176 58.1 

Expansion of constriction 76  51  127 41.9 

Agricultural expansion  57  56  113 37.3 

Poverty/Jobless  27  20  47 15.5 

Over population   25  21  46 15.2 

Low level of Awareness 17  25  42 13.9 

Source of income 30  9  39 12.9 

Shortage of  electricity 23  11  34 11.2 

Urban expansion/ settlement 13  13  26 8.6 

Lack of proper policy/Central  13  9  22 7.3 

Ignorance/ selfishness  4  10  14 4.6 

Source: Compiled from field survey, 2009  

 
5.1.3  Consequence of Deforestation 

Students were listed more than 16 environmental problems they thought that are 

results of deforestation. Shortage of rain, climate change, erosion, and air 

pollutions were listed by 65.3, 53.8, 26.7 and 25.7 percent of students 

respectively. The first two (Shortage of rain and climate change) are considered 

as the major consequence of deforestation followed by the last two (Erosion and 

air pollution). 

 

Shortage of fuel wood, Shortage of electric power and Conflict were problems 

that were associated with deforestation less than a percent and about 2 percent 

of students noted flood, migration and loss of environment beauty as one of the 

three most important factors.   

 

 



 

Table 5.3 Consequences of Deforestation as Expected by the Students 

Consequence  PSC  GSSC  Total    

183 % 120 % 303 % 

Shortage of rain/drought 112  86  198 65.3 

Climate change 86  77  163 53.8 

Erosion 52  29  81 26.7 

Air pollution 44  34  78 25.7 

Desertification 38  15  53 17.5 

Loss of wild animal 28  18  46 15.2 

Famine 21  18  39 12.9 

Poverty 25  14  39 12.9 

Loss of soil productivity 16  17  33 10.9 

Flood 3  4  7 2.3 

Migration 2  4  6 2.0 

Loss of environment beauty/ loss of 

tourist attraction  

-  6  6 2.0 

Harm on human heath  5  -  5 1.7 

Shortage of fuel wood -  2  2 0.66 

Shortage of electric power 1  -  1 0.33 

Conflict -  1  1 0.33 

Source: Compiled from field survey, 2009  

 

5.1.4 Solutions of Deforestation 

Students’ response on the solution of deforestation concentrated mainly on 

afforestation/reforestation and awareness creation/education that were 

mentioned by more than 50 percent of the respondents. The following table 5.6 

summarized different factors as follows.  

 

 

 



 

Table 5.4: Measures against Deforestation as Expected by the Students  

Proposed Solutions PSC  GSSC  Total   

183 % 120 % 303 % 

Afforestation and reforestation  94  71  165 54.5 

Awareness creation/Education 85  73  158 52.1 

Providing alternative energy  40  44  84 27.7 

Conservation 41  24  75 24.8 

Rural electrification  35  21  56 18.5 

Using improved stove/ efficiency  28  20  48 15.8 

Government control/policy 8  32  40 13.2 

Job opportunity 25  9  34 11.2 

Family planning 13  8  21 6.9 

Shift from wood to other source 4  5  9 3.0 

Control new self 8  2  10 3.3 

Change way  of agriculture 6  2  8 2.6 

Subsidy  1  1  2 0.66 

Source: Compiled from field survey, 2009  

 

On tope of the above two factures (Afforestation and awareness creation),  

providing alternative energy, conservation, rural electrification, using improved 

stove/efficiency, government control/policy, and job opportunity were the other 

solutions that were mentioned more than 10 percent. 

 



5.1.5  Students’ Awareness about Domestic Energy Consumption and Deforestation 

Students’ awareness about issues related to domestic energy consumption and deforestation were tested using 

seventeen true-false items that were prepared in the awareness test. The following table 5.5 shows the percent of 

students who gave correct answer out of 17 in the awareness test. For instance, 2 percent of participant students 

answered 17 out of 17. This figure is 4.2 percent for GSS completed students and only 0.56 percent for PS completed 

students.      

 

Table 5.5 Percent of Students’ Score out of seventeen about issues related to Domestic Energy Consumption and 

Deforestation in the Awareness Test: Performance by Grade Level.  

Level 
No. 

sts 

Number of response  T 

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

PSC 183 0.55 1.1 2.7 1.6 4.9 3.3 6.5 6.0 18.0 11.5 11.5 13.7 7.1 3.3 4.4 3.3 0.55 100 

GSSC 120 4.2 4.2 2.5 3.3 2.5 10.8 8.3 20.0 15.0 10.8 9.2 4.2 2.5 1.7 0.8 -- -- 100 

Total  303 2.0 2.3 2.6 2.3 4.0 6.3 7.3 11.6 16.8 11.2 10.6 9.9 5.3 2.6 3.0 2.0 0.33 100 

Source: Compiled from field survey, 2009  

 

The list achiever in the GSS completed students could answer 3 out of 17 and 18.4 percent of students at the same level 

answered only 7 out of 17 and less. 0.56 percent of PS completed students scored 1 out of 17 and 43.65 percent of them 

were only responded 7 or fewer items correctly. Compared to PSC students, those at the GSSC level demonstrated a 

remarkably high level of performance. Nearly 80 percent of them were answered half or more. 

 



5.1.6 Analysis of each Items in the Awareness Test 

To analyze seventeen items in the awareness test, items were grouped in to two 

based on the similarity of ideas they raise. Six of the seventeen statements are 

related to domestic energy consumption and related problems in general and the 

rest are specifically related to Ethiopia.  

 

General Issues  

To decline the burden of forest resources in developing countries, most of the 

time expertises suggest access of modern and alternative energy to the rural 

population. But only 37.6 percent of students have been aware of this item and 

only 33.3 percent from primary schools completed students answer correctly the 

item. The following table 5.6 summarizes the performance of students in general 

items at both level.  

 

Table 5.6 Percent of Students who gave Correct Answer for General Items in the 

Awareness Test: Performed by Grade Level  

Items   Performance in  % 
PSC GGSC Total  

Access of the rural population to modern and alternative energy 

source may decline burden on forest resource and wood lands. 

33.3 44.2 37.6 

Dependency on biomass energy is higher in developed nations like 

Norway than that of Eretria.  

33.3 55.8 42.2 

High dependency on firewood energy consumption in the household 

creating pressure on the existing forest resource.  

69.4 89.2 77.2 

Use of animal dung and crop residue as fuel adversely affects the 

productivity of the land.  

47.0 62.5 53.1 

Over exploitation of forest resource will result climatic change in the 

future  

71.0 88.3 77.9 

Charcoal and firewood can be categorized under a renewable source 

of energy 

71.0 90.0 78.5 

Source: Compiled from field survey, 2009  

 

A little bit more than 42 percent of the participant students found to be aware of 

‘developing countries are more dependent on biomass energy than that of the 

developed once’.  53.1 percent of students were aware of the productivity of land 



is adversely affected by using animal dung and plant residue as a fuel for 

domestic cooking. 

 

Issues like the effect of high dependence on firewood, climate change effect of 

deforestation and category of firewood under renewable sources were performed 

better and about three fourth of students were aware of the issues. Generally, 

table 5.6 shows that, awareness about all the above items clearly increased with 

level of education. 

 

The Problem of Domestic Energy Consumption Pattern in Ethiopia  

Issues specifically related to domestic energy consumption pattern of Ethiopia 

and related problems were analyzed as follows. 

 

Table 5.7 Percent of Students who gave Correct Answer in the Awareness Test 

for Items related to the Problem of Domestic Energy Consumption in Ethiopia  

Items Performance in % 

PSC GGSC Total 

Majority of the population of Ethiopia uses electric power for domestic 

cooking and backing.   

47.0 73.3 57.4 

Industry sector in Ethiopia is the dominant energy consumer. 32.8 39.2 35.3 

The remaining forest lands of Ethiopia are concentrated in the central 

highlands of Gonder, Wollo, and Tigray  

23.0 30.8 26.1 

Eastern part of Ethiopia is more deforested than that of the western part  40.4 52.5 45.2 

Domestic energy consumption of the country is one of the main causes 

of deforestation in Ethiopia. 

65.6 83.3 72.6 

Most of the population of Harari region is directly depending up on fire 

wood energy for domestic use. 

57.4 69.2 62.0 

Deforestation because of firewood consumption is bringing more 

damage in Ethiopia than deforestation by agricultural expansion.  

64.5 55.8 61.1 

Population growth rate of Ethiopia is one of the lowest in Africa.  36.1 58.3 44.9 

High livestock population in Ethiopia is contributing for the household 

energy consumption.    

39.9 44.2 41.9 

Harari region is one of the most densely populated areas in Ethiopia.  32.8 40.8 36.0 

Harai region can be categorized under one of the most dense forest 

area of Ethiopia.  

38.8 55.8 45.5 

Source: Compiled from field survey, 2009  



Awareness level of students varies with the variation of items in the awareness 

test. For instance, it is obvious that majority of the population of Ethiopia uses 

biomass energy for domestic cooling and baking were wrongly answered by 

about 43 percent of the total students and 53 percent of students which 

completed primary education. The researcher was surprised for the low 

performance of students on the issue of sectoral energy consumption in Ethiopia. 

Once again 65.7 percent of the participant students wrongly thought that 

industrial sector is the dominant energy consumer of the country.      

 

It is really unbelievable that 74 percent of students thought the remaining forest 

resource of Ethiopia is found at the central highlands of Wollo, Tigray and 

Gonder. Plus 55 percent of students believed that the deforestation situation of 

western part of Ethiopia is worst than that of eastern part. These are good 

indicators of lack of comprehensive content of natural resource education in 

related subjects like Geography. 72.6 percent of students knew that firewood 

consumption is one of the major causes of deforestation in Ethiopia and 62.0 

percent knew most of the people of their region depend on firewood for domestic 

cooking and backing.   

 

Agricultural expansion is the leading cause deforestation in Ethiopia. This is 

approved by 61.1 percent of students and this is the only item in the awareness 

test on which students who completed primary education got a superior result 

than that of students who completed general secondary school. Students’ 

awareness on the remaining issues, like growth rate of population, importance of 

live stock for domestic cooking, population density and forest coverage of Harari 

region, is not attractive because of less achievement of students.        

 

5.2  Students’ Views about Domestic Energy Consumption and Deforestation 

The second instrument (Attitude scale) contains 11 out of 26 statements that 

meant to measure students’ views about domestic energy consumption and 

deforestation. To measure students’ views about domestic energy consumption 



and deforestation a likert-type attitude scale was used. The scale goes from 1 

(unfavorable view) to 5 (most favorable view). So, 16 statements in the attitude 

scale that are related to domestic energy consumption and deforestation have 

been divided in to four blocks (A-D) on the bases of similarities of the issues. The 

proceeding part presents the results of the analysis of every single statement 

after coding.  

 

Values of Forest Resource 

Two statements that raises the issues of values of forest resources in attitude 

scale are coded (A1-A2). The analysis of each item and results were presented 

in table 5.8  

 

Code  Statement  

A1  The quality of life in Ethiopia is dependent up on the quality of vegetation 

and soil.  

A2 

 

One should not blame people who sell firewood by cutting forests from 

community land because that is the only choice those people have to 

sustain life.  

 

The statement (A1) that says ‘The quality of life in Ethiopia is dependent up on 

the quality of vegetation and soil’ got the support of about 56 percent of the 

participants. This view is reinforced by their response to the opposite view that 

‘One should not blame people who sell firewood by cutting forests from 

community land because that is the only choice those people have to sustain life’ 

got the disagreement of nearly 70 percent of the total students. The average 

score 3.6 and 3.8 on a five point scale for the two statements respectively are 

indicators of moderate view students hold on the values of forest resources.  

 

Here students moderate views towards forest resources may help to preserve 

the remaining forest resource the country have and to reforest areas that are 

degraded because of the devoid of its vegetation cover.  



Table 5.8 Students’ views about values of forest resource (figures are given in 

percent) 

Level Statement  I II III IV V I+II IV+V Average on a 

five point scale 

PSC A1 25.7 30.6 27.3 7.1 9.3 56.3 16.4 3.6 

GSSC 21.7 34.2 24.1 11.7 8.3 55.9 20.0 3.5 

Total 23.7 32.4 25.7 9.4 8.8 56.1 18.2 3.6 

PSC A2   12.6 7.7 15.8 22.9 41.0 20.3 63.9 3.7 

GSSC 8.3 9.2 6.7 38.3 37.5 17.5 75.8 3.9 

Total 10.5 8.4 11.2 30.6 39.3 18.9 69.9 3.8 

Source: Compiled from field survey, 2009  
 

I = strongly agree      II = agree       II = undecided   

IV = disagree   V = strongly disagree 

 

Use and Protection of Forest Resource 

All three statements related to use and protection of forest resources coded B1- 

B3. The first statements (B1) that raise the issue of uses of forest resource and 

the last two statements (B2&B3) about protection of forest resources analyzed 

together as follows. 

 

Code  Statement  

B2  Ethiopian farmers have no way out from biomass fuel for domestic cooking 

because they can’t afford another source of energy 

B4 The local governments have been contributing to drought in Ethiopia by 

providing forest areas for investors.   

B3 It is not fair to make government officials accountable to the occurrence of 

deforestation, that leads to soil erosion 

 

The case of purchasing power of Ethiopian farmers to use another source of 

energy (B2) for domestic cooking 54.2 percent of respondents agreed on the 

view that ‘Ethiopian farmers have no way out from biomass fuel for domestic 

cooking because they can’t afford another source of energy’. Average point 



declined from 3.5 for students who completed primary education to 3.3 for 

students who completed general secondary school. 29.2 percent of students who 

completed general secondary school believe that Ethiopian farmers have a 

capacity to afford another source of energy like electricity for domestic cooking.     

 

Students hold moderate attitude to wards the responsibility of government 

officials for the occurrence of drought (B3) and deforestation (B4) in Ethiopia. It is 

the same 3.4 average score was demonstrated on a five point scale for both 

views.  

 

Table 5.9 Views of Students’ about use and protection of forest resources 

(figures are given in percent) 

Level Statement  I II III IV V I+II IV+V Average on a five 

point scale 

PSC B2  27.3 29.5 20.8 9.8 12.6 56.8 22.4 3.5 

GSSC 16.6 35.0 19.2 19.2 10.0 51.6 29.2 3.3 

Total 21.9 32.3 20.0 14.5 11.3 54.2 25.8 3.4 

PSC B3   25.1 25.1 25.7 9.3 14.8 50.2 24.1 3.4 

GSSC 19.2 29.2 28.3 19.2 4.1 48.4 23.3 3.4 

Total 22.1 27.2 27.0 14.2 9.5 49.3 23.7 3.4 

PSC B4   10.9 20.8 18.6 25.7 24.0 31.7 49.7 3.3 

GSSC 6.7 18.3 18.3 27.5 29.2 25.0 56.7 3.5 

Total 8.8 19.6 18.4 26.6 26.6 28.4 53.2 3.4 

Source: Compiled from field survey, 2009  

 

Nearly half of the participant students supported the view that ‘The local 

governments have been contributing to drought in Ethiopia by providing forest 

areas for investors’. The view seems consistent for similar issue. The opposite 

view that says ‘It is not fair to make government officials accountable to the 

occurrence of deforestation that leads to soil erosion’ did not get the support of 

53.4 percent of participant students.  

 



Contribution of Education to improve Domestic Energy Consumption 

Two statements that are related to the contribution of education to the 

improvement of energy consumption pattern coded C1 and C2. Table 5.10 

presents the results of the analysis for both levels. The opposite view; ‘Education 

of the community by developing agents in Harari region can not bring much 

improvement with regard to the domestic energy consumption pattern’ (C1) 

surprisingly supported by more than 63 percent of the students. Students’ view 

contradicts with the ultimate goal of environment education that says whether it is 

formal or non-formal, the ultimate goal of environmental education is to create 

awareness among the citizens of a country (Shobeiri, et.al, 2007).  

 

So, the above view shows that, students of Harari region do not have a positive 

attitude towards the role of developing agents to conserve natural resources in 

general and to improve domestic energy consumption pattern in particular. This 

is may be because of less coverage geography texts have on the role of 

developing agents to conserve natural resources or may be because of students 

weakness to associate theoretical knowledge they have with their practical 

environment or may be because of less performance developing agents have 

towards awareness creation and mobilization of the community to conserve 

natural resources in the region.      

   

Code  Statement  

C1 Education of the community by developing agents in Harari region 

cannot bring much improvement with regard to the domestic energy 

consumption pattern. 

C2  Education being offered at your schools does not help to improve 

domestic energy consumption pattern of the people of Harari. 

 

 

 

 



Table 5.10 Students’ views about the contribution of education to change 

domestic energy consumption (figures are given in percent) 

Level Statement  I II III IV V I+II IV+V Average on a 

five point scale  

PSC C1 29.5 24.0 17.5 13.2 15.8 53.5 29.0 2.6 

GSSC 27.5 44.2 13.3 10.0 5.0 71.7 15.0 2.2 

Total   15.4   62.6 22.0 2.4 

PSC C2 10.4 10.9 19.1 30.1 29.5 21.3 59.6 3.6 

GSSC 4.2 15.8 11.7 42.5 25.8 20.0 68.3 3.7 

Total   15.4   20.6 64.0 3.7 

 Source: Compiled from field survey, 2009  

 

On the other hand, statement (C2) ‘Education being offered at your schools does 

not help to improve domestic energy consumption pattern of the people of 

Harary’ supported only by one fifth of students and 64 percent of the participants 

believe that the education they are taking at their school will bring change at the 

domestic energy consumption pattern of their respective families. 

 

Energy and Quality of Life    

The last group of statements deals with views about importance of energy for 

quality life of a nation or associates the level and type of energy consumption 

with living standard of a nation. Four statements are coded D1, D2, D3 and D4.  

 

Code Statement  
D2  With out the utilization of modern energy sources like electricity, there can be 

significant improvement in standard of living conditions  

D3  Access to energy for the majority of the population plays a critical role in 

increasing agricultural productivity 

D4  One of the major economic problems facing Ethiopia today emanate from 

unsustainable consumption of firewood. 

D5   The reliable and efficient provision of modern energy to the people of Harary 

region is part of global fight against poverty. 



Nearly half of students disagreed with the view that ‘with out the utilization of 

modern energy sources like electricity, there can be significant improvement in 

standard of living conditions’ (D1). Once again, nearly 37 percent of students 

believe that with out the utilization of modern energy, there will be a significant 

economic improvement. This means that, 37 percent of students believe that 

agrarian way of life in Ethiopia can be improved without any shift from aver all 

dependence of majority of the population on biomass energy for domestic 

cooking. This is a good indicator for lack of students’ knowledge associating 

natural resource degradation with unsustainable dependence of biomass energy 

and standard of living condition.  

 

Table 5.11 Views of Students’ about importance of Energy for Quality Life of a 

Nation (figures are given in percent) 

Level Statement  I II III IV V I+II IV+V Average on a five 

point scale 

PSC D1 

 

14.8 24.0 16.9 19.7 24.6 38.8 44.3 3.2 

GSSC 10.0 18.3 17.5 25.9 28.3 28.3 54.2 3.4 

Total   17.2   33.6 49.2 3.3 

PSC D2 29.0 33.9 20.2 8.7 8.2 62.9 16.9 3.6 

GSSC 24.2 38.3 20.8 11.7 5.0 62.5 16.7 3.7 

Total   20.5   62.7 16.8 3.7 

PSC D3 33.9 21.9 22.4 12.0 9.8 55.8 21.8 3.6 

GSSC 30.8 36.7 23.3 4.2 5.0 67.5 9.2 3.8 

Total   22.8   61.7 15.5 3.7 

PSC  

D4 

 

21.3 27.3 26.8 9.8 14.8 48.6 24.6 3.3 

GSSC 23.3 35.0 24.2 9.2 8.3 58.3 17.5 3.6 

Total   25.5   53.5 21.0 3.5 

Source: Compiled from field survey, 2009  

 

Two statements (D2 &D3) that relate economic problem in general and 

agricultural productivity in particular with the problem of high dependency on 

biomass energy got the agreement of nearly 62 percent of the participants. 62.7 



percent of students supported statement (D2) that ‘Access to energy for the 

majority of the population plays a critical role in increasing agricultural 

productivity’. This view reinforced by their response to statement (D3); 61.7 

percent shares the view that One of the major economic problems facing Ethiopia 

today emanate from unsustainable consumption of firewood. The average score 

3.7 on a five point scale for both statements prove the same views students have 

for both statements. More than half of the participant students considered the 

provision of modern energy for the people of Harari as part of global fight against 

poverty (D5).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Part six 

VI. Students’ Views about Environmental Problems Resulted from 

Unsustainable Dependence of Biomass Energy 

It is obvious that unsustainable dependence on biomass energy results 

environmental problems (EPA, 2003). Here students response on environmental 

effects of unsustainable dependence on biomass energy and proposed solution 

were analyzed in summarized way in general and specific response 

independently in particular as follows. 

 

a. Preliminary Analysis of Problem of Unsustainable Uses of 

Biomass Energy and its proposed Solutions 

Students were requested to write three of environmental problems that resulted 

from unsustainable dependence on biomass energy for domestic cooking. Once 

again students requested to write three of the mechanisms to alleviate the 

problem of unsustainable dependence on biomass energy. Table 6.1 

summarizes students’ results out of the maximum 6.  

 

Table 6.1 Percent of students’ Score out of Six about Problem of Unsustainable 

Uses of Biomass Energy and its proposed Solutions: Performed by Grade Level 

Level  
No. of 

students  

Number of responses   Perce
nt  

A
v
e

r

a
g

e
 

0-2 3-4 5-6 

PSC 183 27.8 35.0 37.2 100 3.6 

GSSC 120 10.8 29.2 60.0 100 4.4 

Total  303 21.1 32.7 46.2 100  

Source: Compiled from field survey, 2009  

 

More than one fourth of primary school completed students gave only two or less 

correct answers out of six and the corresponding percentage is 10.8 for general 

secondary school completed students.  General secondary school completed 

students seems have a better ideas of the problem of unsustainable dependence 

on biomass energy and its solutions than those who completed primary 



education. It is 60 % for GSSC and 37.2 % for PSC students who gave five or six 

answers correctly for the provided six black spaces. The average score out of six 

also shows the superiority of GSSC students up on PSC students that is 4.4 and 

3.6 out of six respectively. 

  

b. Environmental problems of Unsustainable Use of Biomass 

Energy 

Students listed different problems that resulted from unsustainable dependence 

on biomass energy for domestic cooking (table 6.2). Air pollution, which is not a 

serious problem in Ethiopia, surprisingly took the leading position mentioned by 

more than half of the participants. 

   

Tale 6.2 Environmental problems that Resulted from Unsustainable Use of 

Biomass Energy as expected by students 

Environmental problems   PSC GSSC Total 

183 % 120 %  303  % 

Air pollution 92  75  167 55.1 

Deforestation 73  67  140 46.2 

Climate change   53  36  89 29.4 

Health effect 42  25  67 22.1 

Drought/Shortage of rain 38  17  55 18.2 

Loss of soil fertility 21  27  48 15.8 

Erosion 13  18  31 10.2 

Desertification 18  12  30 9.9 

Poverty 9  11  20 6.6 

Flood 3  -  3 0.99 

Loss of wild animals   4  -  4 1.3 

Conflicted 2  -  2 0.66 

Source: Compiled from field survey, 2009  

 



46.2 percent of students listed ‘deforestation’ as one of the three main 

environmental evils next to ‘air pollution’. However, students did not give much 

attention to related but direct problems of deforestation like ‘erosion’, 

‘desertification’, ‘flood’, and  ‘loss of wild animals’ which were under the list of 

less than 11 percent of the participants.    

  

Climate change which took the leading position next to ‘air pollution’ and 

‘deforestation’ got the attention of about 30 percent of students. 

‘Drought/shortage of rain’; also mentioned by 18.2 percent of students 

independently from climate change. Less efficiency of biomass at end use for 

domestic cooking results health problem in relation with air pollution and 

mentioned by one five of students. Two primary school completed students 

considered ‘conflict’ as one of the three main environmental problems that may 

result from unsustainable dependence on biomass energy.     

  

c.  Solutions to Alleviate Unsustainable Use of Biomass 

Energy 

Provision of alternative energy proposed as a solution for unsustainable 

dependence by one third of the participant students. Here, alternative energy 

does not include the provision of electrification. Rural electrification proposed as 

a solution almost the same percent (31.4) with that of alternative energy. 32.7, 

28.7 and 28.3 percents of students jot down Awareness creation, Afforestation, 

and using improved stove/efficiency as one of the three solution respectively.  

 

The other solutions, like creating job opportunity and conservation got the 

attention of 24.8 percent of the respondents. To alleviate the evil of over 

exploitation of biomass energy, students share the problem of their family and 

proposed provision of subsidy to kerosene (6.3)     

 

 

 



 

Table 6.3 Solution to Alleviate Unsustainable Use of Biomass Energy as 

Expected by Students 

Solutions    PSC GSSC Total 

183 % 120 %  303  % 

Provision alternative energy 48  54  102 33.7 

Awareness creation  47  52  99 32.7 

Rural electrification 56  39  95 31.4 

Afforestation 36  50  86 28.4 

Using improved stove/ efficiency 48  39  87 28.7 

Conservation --  39  39 12.9 

Creating Job opportunity 29  7  36 11.9 

Subsidizing  kerosene  9  5  14 4.6 

Government control/ policy 9  4  13 4.3 

Family planning 9  1  10 3.3 

Punishment --  3  3 0.99 

Source: Compiled from field survey, 2009  

 

Government control/policy, family planning and punishment were the other 

solutions that were mentioned by 3 to 13 students. 

 

d. Students’ Views about Specific Driving Factors that 

Resulted Unsustainable Use of Biomass Energy and its 

Solutions 

From the second instrument (attitude scale) fourteen statements related to the 

driving factors that resulted unsustainable use of biomass energy and its 

solutions were used to measure students’ view in the area. As usual, score of 5 

was assigned to ‘favorable’ attitude and 1 for ‘unfavorable’. All the fourteen 

statements were categorized under five driving factors and coded V to Z. The 

analysis of all five categories after coding is presented as follows.  



 

 

Perception as a Factor for Unsustainable Use of Biomass Energy  

Three statements that are categorized under a factor of perception were coded 

V1, V2, and V3 and students view towards sustainable use of natural resource 

seems encouraging because of students score on a five point scale in average is  

more than 4 (table 6.4). 

 

code Statement  

V1 Natural resource of a nation that exists these days belongs to the present 

generation rather than the next generation. 

V2 In Ethiopia one should not be worried about efficient use of fuel wood as far as 

s/he got enough fuel wood or ability to purchase.  

V3 Ethiopia is reach in biotic resource and should not worry for the future.  

 

Table 6.4 Students View about People’s Perception as a Factor for 

Unsustainable Use of Biomass Energy (figures are in percent)   

Level Statement  I II III IV V I+II IV+V Average on a 

five point scale 

PSC V1 8.2 6.0 10.9 29.5 45.4 14.2 74.9 4.0 

GSSC 1.7 4.2 7.5 21.6 65.0 5.9 86.6 4.4 

Total   9.2   10.2 80.6 4.2 

PSC V2 11.5 10.4 12.6 31.7 33.8 21.9 65.5 3.7 

GSSC 6.7 2.5 10.0 30.8 50.0 9.2 80.8 4.2 

Total   11.3   15.5 73.2 4.0 

PSC V3 9.8 7.7 10.9 25.1 46.5 17.5 71.6 3.9 

GSSC 4.2 5.0 5.8 30.0 55.0 9.2 85.0 4.3 

Total   8.4   13.3 78.3 4.1 

Source: Compiled from field survey, 2009  

 

The opposite Views that raise the importance of sustainable development (V1) 

that states ‘Natural resource of a nation that exists these days belongs to the 



present generation rather than the next generation’ got 80.6 percent of students’ 

disagreement. Another opposite view also got the disagreement of 73.2 percent 

of the participant students that states concept of sustainability in more practical 

term (V2) ‘In Ethiopia one should not be worried about efficient use of fuel wood 

as far as s/he got enough fuel wood or ability to purchase’.  The consistency of 

students’ view could be proved by the third view (V3) that ‘Ethiopia is reach in 

biotic resource and should not worry for the future’ once again got the 

disagreement of 78.3 percent of students. So, in relation with ethical base of 

sustainable development students demonstrated a positive attitude and the 

acceptance of all the three views related to sustainability, tend to increase with 

level of education. Therefore, environment education seams contributing a 

sustainable think among students. 

 

Population Pressure as a Factor for Unsustainable Use of Biomass Energy 

Students mentioned ‘deforestation’ as one of environmental problems that 

resulted from overall dependency of majority of the population on biomass 

energy in Ethiopia. On the other hand, students’ demonstrated apparently 

moderate attitude to the reverse effect of deforestation on domestic energy 

consumption. About two third of students agreed that ‘The ever increasing 

deforestation is leading to an overall crisis in the energy sector’ (W1).  About 18 

% of students do not make population pressure responsible for energy crisis. 

 

code Statement  

W1  The ever increasing deforestation that emanated from population pressure 

is leading to an overall crisis in the energy sector 

W2 Misusing or overusing the forest resource means damaging the very basis of 

human life in Ethiopia 

 

 

 

 



 

Table 6.5 Students Views about Population Pressure as a factor for 

Unsustainable Use of Biomass Energy (figures are in percent)   

Level Statement  I II III IV V I+II IV+V Average on a 

five point scale 

PSC W1 28.4 30.6 21.4 9.8 9.8 59.0 19.6 3.6 

GSSC 32.5 36.7 15.8 8.3 6.7 69.2 15.0 3.8 

Total   18.6   64.1 17.3 3.7 

PSC W3 53.0 19.1 13.1 6.6 8.2 72.1 14.8 4.0 

GSSC 60.8 25.8 5.9 5.0 2.5 86.6 7.5 4.4 

Total   9.5   79.4 23.3 4.2 

Source: Compiled from field survey, 2009  

 

Students view immediately changed from moderate views to ‘favorable’ when 

forest resource associated with the very base of human life (W2) that states 

‘Misusing or overusing the forest resource means damaging the very basis of 

human life in Ethiopia’ supported by nearly 80 percent of the participants.   

 

Poverty as a Factor for Unsustainable Use of Biomass Energy 

Table 4.6 shows students views about statements that are related to poverty to 

create an overall dependence on biomass energy. 

   

Code Statement  

X1 Expansion of rural electrification plays a major role in protection 0f 

cutting trees. 

X2 It is preferable to secure an additional piece of farmland than keeping the 

land under forest cover to sustain life.  

X3 The local communities of Harari region and adjacent areas have been 

contributing to drought in the region through overall dependence on biomass 

resource. 

 

 



Table 4.6 Views of Students about Poverty as Factor for Overall Dependence of 

Biomass energy (figures are in percent)     

Level Statement  I II III IV V I+II IV+V Average on a 

five point 

scale 

PSC X1 33.9 24.6 16.9 10.9 13.7 58.5 24.6 3.5 

GSSC 31.7 39.2 12.5 8.3 8.3 70.9 16.6 3.8 

Total   14.7   64.7 20.6 3.7 

PSC X2 10.9 16.4 14.2 18.1 40.4 27.3 58.5 3.6 

GSSC 10.0 9.2 15.8 25.8 39.2 19.2 65.0 3.8 

Total   15.0   23.3 61.7 3.7 

PSC X3 20.2 24.0 26.8 12.6 16.4 44.2 29.0 3.2 

GSSC 21.7 24.2 28.3 13.3 12.5 45.9 25.8 3.3 

Total   27.5   45.1 27.4 3.3 

Source: Compiled from field survey, 2009  

 

About two third of students supported the view that ‘Expansion of rural 

electrification plays a major role in protection of cutting trees’ (X1). Nearly 21% 

do not agreed with the statement. Actually not only poverty matters to show a 

positive attitude to (X2) statement that ‘it is preferable to secure an additional 

piece of farmland than keeping the land under forest cover to sustain life’ but also 

individuals value towards natural resource matters. The opposite view got the 

support of 23.3 percent of the participants. More specific view that ‘the local 

communities of Harari region and adjacent areas have been contributing to 

drought in the region through overall dependence on biomass resource’ only 

supported by a little bit more than 45 percent of students   

 

Efficiency as a Factor to Protect Environmental Problems Resulted from 

over use of Biomass Energy 

In addition to alternative energy sources, to abate the problem of deforestation 

and related problems because of unsustainable dependence on biomass energy, 

researchers usually comment efficient use of biomass energy to decrease 



burden of forest resources (GTZ, 1998; Getachew, 2002). Students showed a 

divide view on the issues. Surprisingly the opposite view that ‘Traditional three 

stone stoves are the best alternative for the community to use fuel wood 

efficiently’ (Y1), got the agreement of 40 percent of students. Improved biomass 

stoves have been promoted because of its significance to decreases firewood 

consumption by half than that of three stone firs. This view (Y2) ‘Improved stoves 

like "mirte mitade" does not decrease the amount of energy consumption rather it 

helps for sanitation purpose only’ got the disagreement of about 60 percent of the 

respondents (table 6.7).    

 

code Statement  

Y1 Traditional three stone stoves are the best alternative for the community to 

use fuel wood efficiently.  

Y2 Improved stoves like "mirte mitade" does not decrease the amount of energy 

consumption rather it helps for sanitation purpose only.  

Y3 I have the responsibility to inform my parents about efficient use of domestic 

energy consumption 

 

Table 6.7 Students’ View about Efficient use of Biomass Energy as a Factor to 

Abate the Problem of Deforestation (figures are in percent)   

Level Statement  I II III IV V I+II IV+V Average on 

a five point 

scale 

PSC Y1 29.5 13.7 14.2 18.0 24.6 43.2 42.6 2.9 

GSSC 16.7 20.0 15.8 23.3 24.2 36.7 47.5 3.2 

Total   15.0   40.0 45.0 3.1 

PSC Y2 12.6 14.8 18.0 25.7 28.9 27.4 54.6 3.4 

GSSC 5.9 10.8 18.3 38.3 26.7 16.7 65.0 3.7 

Total   18.2   22.0 59.8 3.6 

PSC Y3 54.6 23.0 8.7 7.7 6.0 77.6 13.7 4.1 

GSSC 60.0 35.0 1.6 1.7 1.7 95.0 3.4 4.5 

Total   5.2   86.3 8.5 4.3 

Source: Compiled from field survey, 2009  



Moderate attitude towards efficient use of firewood consumption has been 

dramatically changed when own responsibility specifically mentioned.  86.3 

percent of students believe that ‘they have the responsibility to inform their 

parents about efficient use of domestic energy consumption’ (Y3).    

 

The Role of Local Communities as a Factor to Protect Environmental 

Problems Resulted from over use of Biomass Energy  

All the three views related to the role of local communities to protect forest 

resources from unsustainable exploitation have hade ‘moderate’ views among 

students (table 4.8).   

 

code Statement  

Z1 The local communities of Harari region should seek the help of government to 

protect the forest resource of the locality rather than taking the initiative 

themselves.  

Z2 The local communities can alleviate crisis of domestic energy through 

implementing afforestation processes.   

Z3 Tradition of keeping cattle at home in Harary region and adjacent areas may 

contribute to land degradation in the region.  

 

62.3 % of participants do not agree on the statement that ‘The local communities 

of Harari region should seek the help of government to protect the forest 

resource of the locality rather than taking the initiative themselves’ (Z1). 27.3 

percents of students believe that local communities should wait the support of 

government to protect forest resources from deforestation. The view ‘the local 

communities can alleviate crisis of domestic energy through implementing 

afforestation’ (Z2) supported by 67.1 percent of participants. The opposite 

view ‘tradition of keeping cattle at home in Harari region and adjacent areas may 

contribute to land degradation in the region (Z3) surprisingly supported by about 

40 percent of the participants.  

 



Table 4.8 Students’ Views about the Role Local Communities to Protect Forest 

Resources  

Level Statement  I II III IV V I+II IV+V Average on a 

five point scale 

PSC Z1 21.3 11.5 10.9 21.9 34.4 32.8 56.3 3.3 

GSSC 10.0 11.7 10.0 33.3 35.0 21.7 68.3 3.7 

Total   10.4   27.3 62.3 3.5 

PSC Z2 30.6 34.4 13.1 12.6 9.3 65.0 21.9 3.6 

GSSC 21.7 47.5 16.7 10.8 3.3 69.2 14.1 3.7 

Total   14.9   67.1 18.0 3.7 

PSC Z3 14.8 28.4 21.9 16.9 18.0 43.2 34.9 3.0 

GSSC 14.1 22.5 21.7 21.7 20.0 36.6 41.7 3.1 

Total   21.8   39.9 38.3 3.1 

Source: Compiled from field survey, 2009  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Part seven 

  

VII. Factors Influencing Students’ Awareness of and Views about Energy 

Literacy 

Several factors have been identified as that affecting students’ knowledge of and 

views towards environmental issues in general and environmental problems in 

particular. These includes curricular focus and teaching strategy, age/grade level, 

sex, academic stream, source of information, and place of residence. 

Inconsistencies are visible among findings of different studies. A variable 

reported to be strong by some studies was found by others to be weak (Aklilu, 

2001).  

 

For the present study, grade level of students, sex and students’ background 

were set as a factor to determine their level of awareness of and views about 

energy literacy. The difference between group of students’ with regard to 

awareness of and views about issues related to energy literacy were 

hypothesized with the confidence level of 95 percent and the following section 

deals with the difference of each group of students independently.     

 

7.3 Difference in Grade Level  

The difference between primary school completed and secondary school 

completed students has been tested using a t-test.  Table 7.1 shows that, the 

performance of GSS completed students is better than that of PS completed 

students with all items except one. t is drawn from student’s t-distribution n-1=16 

degree of freedom (df) using 5% significant level, the critical region is /t/ > 2.12.  

The calculated value of t-test between the two groups is 6.6 and far greater than 

the critical value. The result revealed that, a significant difference between 

primary school and secondary school completed students about issues related to 

domestic energy consumption and deforestation. Students of GSS completed 

students performed better as was hypothesized.   

 



Table 7.1 Difference between students of the different levels in their awareness about issues related to demotic energy 

consummation and deforestation  

Lev

el 

No Items  sum df p T 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17     

PS

C 

183 47.0 36.1 39.9 57.4 40.4 69.4 65.6 47.0 23.0 64.5 32.8 33.3 32.8 38.8 71.0 33.3 71.0 

GSS

C 

120 73.3 58.3 44.2 69.2 52.5 89.2 83.3 62.5 30.8 55.8 40.8 55.8 39.2 55.8 88.3 44.2 90.0 

 

d 26.3 22.2 4.3 11.8 12.1 19.8 17.7 15.5 7.8 -8.7 8.0 22.5 6.4 17.0 17.3 10.9 19.0 229.9 16 .05 6.6 

d= difference between PSC and GSSC students.                                               df= degree of freedom 

p= significance/alpha level   

Figures show percentage of respondents who could give correct answers to the corresponding item.   

 

Table 7.2 Difference between students of the different levels in their views about issues related to demotic energy 

consummation and deforestation Statement making is the att scale 

Level  Sum Df p T 
 
 
 
 
 
 
 

4 8 13 14 18 19 21 25 28 29 30 

PSC 2.6 3.3 3.2 3.7 3.6 3.3 3.5 3.6 3.6 3.4 3.6    

GSSC 2.2 3.6 3.4 3.9 3.7 3.5 3.8 3.8 3.7 3.4 3.5    

 

d -0.4 0.3 0.2 0.2 0.1 0.2 0.3 0.2 0.1 0 -0.1 1.1 10 .05 1.6 

The figures indicate average score on a five point score running from 1-5.   



A similar trend has been found in students’ view about domestic energy consumption and deforestation (table 7.2). GSS 

completed students showed a more favorable view on 8 of 11 items. Both level students showed the same views on one 

items and PSC students showed more favorable views on two items.  With the same significance level and 15 degree of 

freedom, the critical value found 2.13 and the calculated t-value is 1.6. The difference is significant. 

 

With regard to students view about the problem of unsustainable dependence on biomass energy, GSSC students were 

found to be superior in all items except one that students of both level showed exactly the same view (table 7.3). A 

significant difference between the two levels was found because of the tabulated value with 13 degree of freedom of those 

items is /t/ > 2.15 and the calculated value on the other is 8.2.     

 

The test has thus indicated an increasing students’ awareness about issues related to domestic energy consumption and 

deforestation with increasing level of education and also views appeared to be more favorable with increase level of 

education.   

Table 7.3 Difference between students of the different levels in their views about the problem of unsustainable 

dependence on biomass energy 

Level Statement making up the attitude scale Sum Df P T 

2 3 5 6 7 9 10 11 15 16 22 24 26 27 

PSC 3.7 4.0 3.9 4.0 4.1 3.0 3.6 3.3 2.9 3.2 3.6 3.5 3.4 3.6     

GSSC 4.2 4.4 4.3 4.4 4.5 3.1 3.7 3.7 3.2 3.3 3.8 3.8 3.7 3.8     

   

d 0.5 0.4 0.4 0.4 0.4 0.1 0.1 0.4 0.3 0.1 0.2 0.3 0.3 0.2 4.1 13 0.05 8.2 

The figures indicate average score on a five point score running from 1-5.



7.4 Difference in Sex 

From the study population, female students constituted about 43 percent of total with 

44.2% for PSC and 40.8 percent for GSSC students. There is only 5.1% maximum 

variation among schools with regard to the proportion of female students (table 7.4).   

 

Table 7.4 Percent of Female and Male Students 

School No M % F % 

Harar (PSC) 128 70 54.7 58 45.3 

Abader (PSC) 55 32 58.2 23 41.8 

Aboker (GSSC) 109 65 59.6 44 40.4 

SOS (GSSC) 11 6 54.5 5 45.5 

Total 303 173 57.1 130 42.9 

 

No significant difference was found between the males and females in there awareness 

about domestic energy consumption and deforestations and views about issues related 

to and the effect of unsustainable dependence on biomass energy on deforestation 

(table 7.5, 7.6, and 7.7).  

  

Table 7.5 Difference between male and female students in their awareness about 

issues related to domestic energy consumption and deforestation 

 

School 

No of 

respondent 

Average score 

(out of 17) 

D df p T 

Male Female Male Female 

Harar (PSC) 70 58 8.6 8.3 0.3    

Abader (PSC) 32 23 7.7 7.0 0.7    

Aboker (GSSC) 65 44 10.3 9.7 0.6    

SOS (GSSC) 6 5 9.8 11.1 -1.3   3.18 

Sum 173 130   0.3 3 0.05 0.16 

 

Male students performed better in the awareness test in all schools except SOS where 

GSSC students found. The difference does not demonstrated significant difference 



because the critical region /t/ > 3.18 with 3 degree of freedom and 0.05 significant levels 

is greater than that of the calculated t-value (0.16).  

 

Male students ones again demonstrated more favorable views about issues related to 

domestic energy consumption and deforestation in case of Harar and SOS schools and 

no difference is found on the rest two schools. 

 

Table 7.6 Difference between male and female students in their views about issue 

related to demotic energy consumption and deforestation  

 

School 

No of 

respondent 

Views(on a five 

point score) 

d d

f 

p T 

Male Female Male Female 

Harar (PSC) 70 58 3.4 3.4 0    

Abader (PSC) 32 23 3.4 3.3 0.1    

Aboker (GSSC) 65 44 3.4 3.4 0    

SOS (GSSC) 6 5 3.5 3.4 0.1   3.18 

Sum 173 130   0.2 3 0.05 1.73 

 

d= difference  

 

With regard to views about the problem of unsustainable dependence on biomass 

energy, female students demonstrated more favorable views in all except SOS school.  

 

 

 

 

 

 

 

 

 



Table 7.7 Difference between male and female students in their views about the 

problem of unsustainable dependence on biomes energy 

 

School 

No of respondent View on a five 

point 

d d df T 

Male Female Male Female     

Harar (PSC) 70 58 3.6 3.7 0.1    

Abader (PSC) 32 23 3.3 3.4 0.1    

Aboker (GSSC) 65 44 3.8 3.8 0.0    

SOS (GSSC) 6 5 3.7 3.6 -0.1   3.18 

Sum 173 130   0.1 3 .05 0.52 

 

7.5 Difference in Residential Background  

The proportion of rural participant students varies maximum of 41.8 percent for Abader 

to no participant for SOS school. Abader have had a maximum proportion of rural 

students because of the proximity location it has for rural kebeles and no participant for 

SOS because of high educational cost. Totally rural participant students constituted 

26.4 percent of participant population (table 7.8).  

    

Table 7.8 Percent of Urban and Rural Students 

School No  U % R % 

Harar (PSC) 128 93 72.7 35 27.3 

Abader (PSC) 55 32 58.2 23 41.8 

Aboker (GSSC) 109 87 79.8 22 20.2 

SOS (GSSC) 11 11 100 0 - 

Total 303 223 73.6 80 26.4 

 

A significant difference was found between rural and urban students on their awareness 

about issues related to domestic energy consumption and deforestation (table 7.9). As 

hypothesized, rural students performed better in the awareness test. /t/ > 4.3 is a 

tabulated value with 5% significance level and 2 degree of freedom. But the calculated 

value is 5.2 and demonstrated a significant difference between the two groups.  



 

Table 7.9 Difference between urban and rural students in their awareness about issues 

related to domestic energy consumption and deforestation  

 No of students  Score( out of 17 

average 

d df p t 

U R U R 

Harar (PSC) 93 35 7.9 9.8 1.9    

Abader (PSC) 32 23 5.8 9.5 3.7    

Aboker (GSSC) 87 22 9.5 12.1 2.6   4.3 

Sum 223 80   8.2 2 0.05 5.2 

d=difference  

 

Table 7.10 Difference between urban and rural students in their views about issues 

related to domestic energy consumption and deforestation 

 No of students  Views on a five 

point score  

d df P T 

U R U R 

Harar (PSC) 93 35 3.4 3.3 -0.1    

Abader (PSC) 32 23 3.4 3.4 0.0    

Aboker (GSSC) 87 22 3.4 3.6 0.2   4.3 

Sum 223 80  - 0.1 2 0.05 0.38 

 

In the case of attitude scale, the difference between the groups was found to be not 

significant (table 7.9 and 7.10). Urban students of Harar School, who completed primary 

education, demonstrated a more favorable attitude towards domestic energy 

consumption and deforestation. The view was exactly the same for Abader where the 

same level of students found. GSSC rural students, who have been learning at Aboker 

School, demonstrated more favorable view than urban students of the same level about 

domestic energy consumption and deforestation.  

 



Table 7.11 Difference between male and female students in their views about the 

problem of unsustainable dependence on biomass energy 

 No of students  Score( out of 17 

average 

d df P t 

U R U R 

Harar (PSC) 93 35 3.8 3.3 0.5    

Abuder (PSC) 32 23 3.4 3.3 0.1    

Aboker (GSSC) 87 22 3.8 3.8 0.0   4.3 

Sum 223 80 - - 0.6 2 0.05 1.31 

 

Even thought, test result doesn’t demonstrate a significant difference between the two 

groups, urban students have either equally favorable or more favorable views about the 

problem of unsustainable dependence on biomass energy (as opposite to the 

hypothesized). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Part eight 

8 Summery, Conclusion and Recommendation 

8.1 Summery  

 Purpose of the study, aim  

Schools are believed to be a short cut to address the entire community because of at 

least single representation of every household have at schools. Based on the above 

premises schools can contribute for the improvement of energy consumption pattern of 

households and protection of environmental degradation through creating awareness 

among the society via their children.  

 

Living standard of a nation is a direct reflection of energy consumption pattern of that 

particular nation. The energy consumption pattern of Ethiopia is a direct reflection of its 

agrarian economy. Majority of the nation based their livelihood on agriculture which is 

already under a big treat because of land degradation that emanated from the devoid of 

its natural vegetation.  

   

The devoid of natural vegetation in Ethiopia, mainly aggravated by among other factors 

because of overall unsustainable dependence of greater proportion of the population on 

firewood for domestic cooking. On the other hand, the ever increasing deforestation of 

the country is leading to shortage of firewood for domestic cooking and is creating 

energy crisis in the country. Therefore, land degradation and energy crisis resulted one 

from the other and the problem is a kind of vicious circle.  

 

 Domestic energy consumption pattern and its consequence in Ethiopia 

In Ethiopia as a whole, the biomass fuels are the major sources of energy, accounting 

for about 89% of the total national energy supply. The house hold sub-sector is the 

major consumer of biomass energy, reflecting the agrarian and underdeveloped nature 

of the economy. In Ethiopia, once again, there is a unique problem with regard to use of 

energy resource that emanate from unsustainable use of biomass energy.  This 

uncontrolled consumption of fuel wood for domestic energy  has been contribute to soil 

erosion, land degradation, devegitation, deforestation and, ultimately, to desertification.  



 Source of domestic energy in Harari region  

 Biomass energy and deforestation in Harari region 

 Students’ awareness about issues related to domestic energy consumption and 

deforestation 

 Students’ views about issues related to domestic energy consumption and 

deforestation 

 Students’ views about the problem of unsustainable dependence on biomass energy 

   

8.2 Conclusion 

 Studies on domestic energy consumption show that majority of the population of 

Ethiopia is using biomass fuel for domestic energy consumption and the same is 

true to this study. Almost all of the participants of the studied households have been 

using biomass energy for domestic cooking in one way or another. 

 

 Other than vehicles in-flow, it is estimated that an average of 122,745 k/g of fire 

wood and 35,333 k/g of charcoal were supplied to Harar town with in a week and 

this source of energy in the study area has been contributing for the ever increasing 

deforestation that have been resulted additional time to collect firewood.  

 

 Even though, amount of consumption of biomass energy increased with family 

number among households, educational level of heads of households found, have 

no effect on their source of energy. Surprisingly none of the participant households 

mentioned environmental reasons to choose their source of energy, even those 

households who have been using electric energy for domestic cooking. This means 

that, participant households doesn’t put environment in to consideration in their day 

to day activity.  

 

 Schools role in disseminating information and influencing the attitude of parents via 

children seams not practical in relation with domestic energy consumption because 

of heavy dependence of households on biomass energy even among the haves and 

the educated once.  



     

 Based on the findings of this study, one could easily infer that, school subjects 

(Geography and Biology) that believed have strong relation with environment 

education are failed to equip student with basic awareness about issues related to 

domestic energy consumption and deforestation. Almost half of the participants of 

this study failed to provide half of the correct answer for the awareness test.  

 

 Participants of this study surprising lack basic information about not only the 

distribution of forest resource of the country but also importance of rural 

electrification to conserve the natural resource of the country in relation with heavy 

dependence on biomass energy for domestic cooking. 

 

 Students had moderately favorable views as to significance of energy for economic 

development and issues related to domestic energy and protection of forest 

resource. Surprisingly their view divided on the role of education to change domestic 

energy consumption pattern. They seem they don’t have much confidence on the 

role of developing agents to change domestic energy consumption pattern of the 

rural population rather they prioritized their own role.  

 

 More than half of students considered ‘air pollution’ as one of the three major 

environmental problems resulted from unsustainable dependence of biomass energy 

and one tired of them proposed ‘alternative energy’ as a solution. The users of 

biomass energy are developing countries and students were expected to write 

environmental problems that are series ones in developing nation than developed 

once. This made students’ view out of the expectation of the researcher and it 

seems students lack associating their theoretical knowledge with existing 

environment.     

 

  A significant difference was found between students of the two levels in their 

awareness of and views about issues related to domestic energy consumption and 

deforestation; and environmental problems resulted from unsustainable dependence 



of biomass energy. As true to other studies, education is one of the strong factors 

that determine awareness and attitude about environmental issues.  

 

 Opposite to the hypothesized, no significant difference was found between male and 

female students in their awareness and views. Generally, male students have had 

better awareness and demonstrated more favorable views than female students 

about issues related to domestic energy consumption and deforestation. More 

favorable views were demonstrated by female students than male students about 

environmental problems resulted from unsustainable use of biomass energy.  

 

 A significant difference was found between students of rural and urban background 

in their awareness about domestic energy consumption and deforestation. This is as 

it was hypothesized. Rural students expected more knowledgeable and have more 

favorable attitude than urban students because of better advantage rural students 

have for real environmental exposure. No significant difference was found between 

the two groups in their views. Urban students showed more favorable views than 

rural students about environmental problems resulted from unsustainable use of 

biomass energy. This is may be urban students have a better exposure have for 

mass medias. 

 

8.3 Recommendations  

 Education about natural resource should be comprehensive enough that covers from 

the very practical definition to use and management of natural resource. This may 

narrow the knowledge gap students have about associating domestic energy 

consumption (biomass) with natural resource degradation. Therefore, school 

subjects that have strong link with environment education (geography and biology) 

should be in reached with contents to address environmental problems arising from 

peoples behavior towards natural resource use in general and unsustainable use of 

biomass energy in particular. 

 



 There should be collaboration between Education bureau, Environment authority, 

Mines and energy and bureau of Agricultural and rural development to disseminate 

energy know-how among students as well as the society. 

 

 In addition to awareness creation, dissemination of energy efficient technologies and 

alternative energy without taxation may decrease the burden of forest resources and 

woodlands.   
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