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ABSTRACT 

The major goal of this study is to analyze the demographic and socio-economic 

correlates of owning fuel saving technologies in Tehuledere Wereda. Here the household 

fuel technologies particularly focus to the ownership of improved "Mirt" stoves. 

This study is carried out using quantitative and qualitative data obtainedfrom the survey 

of 403 households in Tehuledere Wereda. A multilevel logistic regression is fit to analyze 

the demographic and socio-economic correlates of the ownership of improved "Mirt " 

stoves using the SPSS 15.0 version software. Qualitative data were also collected to 

--facilitate the interpretationQjresu/ts oiJhe anal)!sis oithe quantitative data. 

The descriptive analysis of the study revealed that only 54.6 percent of the sample 

households owned the improved "Mirt" stoves and those households that do not own the 

improved "Mirt" stoves constituted 45.4 percent. Ownership of improved "Mirt " stoves 

is determined by different demographic and socio-economic factors. The results on the 

bivariate analysis shows the demographic variables like age, household size and marital 

status of the household heads significantly correlated with ownership of household 

improved "Mirt " stoves. Among the socio-economic variables, literacy status, income 

and asset are also strongly correlated with ownership of the improved "Mirt" stoves. 

Moreover, the exposure related variables agro-ecology, training, and perception of 

prices are significantly associated with ownership of the improved "Mirt" stoves, 

whereas the multivariate analysis results indicated that age, literacy status, income, 

asset, marital status, number of rooms of the house, training, number of females in the 

household, perception of prices and agro-ecology are significantly correlated with 

household ownership of improved "Mirt" stoves 

In conclusion, modern technologies such as improved stove technologies can reduce 

environmental degradation through the efficient use of fuel wood for household activities. 

Moreover, these stoves are helpful for minimizing the number of times women and 

children are going to collect fuel wood from fields, and are means of reducing indoor air 

pollution which brings different health problems especially to women and children. 

x 
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CHAPTER ONE: INTRODUCTION 

1.1 Background of the study 

Like most African Countries, Ethiopia IS experiencing high popu lation growth . 

According to the Wor ld Bank (2000) , in the yea r 1999 Ethiopia's populat ion was 

estimated to be 63 mi llion with the domination of rural popu lat ion, which makes up 85 

percent of the total population of the country. A very hi gh fe rtil ity rate coup led with a 

growth rate of about 3.2 percent in rural areas makes the number of people increase 

rapid ly. 

Accord ing to the Central Stat istics Agency (CSA), popu lation density of the simple man 

land ratio at nationa l level increased from about 22 persons Ikm2 in 1975176 to 33 .6 

pe rsons Ikm 2 in 1984 and 40.7 persons/km2 in 1989. The estimated popu lation density of 

the country increased to 45 persons Ikm2 in 1992 and it increase to 60 persons Ikm2 in 

2003 (CSA and ORC, 2006). This may show that populat ion density has increased at a 

rate of about 1.4 persons Ikm2 per annum since 1984. This high popUlation of Ethiopia is 

di rectly or indirectly dependent on forest in order to fulfill its day-to-day activity. 

With rapid rate of growth of population in the country, the carrying capacity of the 

environment is declin ing. Obvious ly, a high growth rate of popu lation creates demand fo r 

more resources. It also influences the rate at which resources are exploited. In a situation 

where technology lags behind the demand fo r resources, pr im it ive method of exp loi ting 

of land and other resources continue to operate in orde r to meet the basic needs. The 

traditiona l means of exp li catin g natura l resources have proved to be environmenta ll y 

harmfu l and econom ical ly unproduct ive. Moreover, man-made and natura l disasters have 

ravaged the country. 

At the beginning of the twenti eth century aro und 42 million hectares (35% of Eth iopia's 

land) was covered by forest (EFAP, 1994). But recent research indicates that forest cover 

is now less than 4.2% due to populat ion growth (FAO, 200 I). Despite the growing need 

for forested lands, lack of educat ion among loca ls has led to a continu ing decline of 

forested areas, (Parry, 2003) . 



1.2 Statement of the research problem 

According to CSA (1998), at the beginning of the 20lh century the population of Eth iop ia 

was est imated to be 11 .8 million and its growth rate was only 0.2 percent per yea r. It 

reached 39. 1 million and 53. 1 million in 1984 and 1994 respective ly. The population of 

Ethi opia reached about 73.9 million wi th an average annual growth rate of 2.6 percent 

between 1994 and 2007 a decrease of 0.2% from the annual growth rate of the previous 

period of 1984-1994 (CSA. 2007). 

Env ironmental degradation in the co untry, on the other hand is reported to be seve re 

(Aya lneh, 2002; S ingh , 1998). The prob lem of hi gh popul ation growth and environmenta l 

degradation are making the use of forest resources unavailable for energy related 

purposes. C lean, safe and efficient energy is a merit good that greatly enhances consumer 

we lfare. Therefore, improving access to and use of clean and efficient ene rgy is therefore 

an im portant part of the stru gg le against poverty and underdevelopment (Sm ith, 2002). 

According to GTZ-SUN energy (2004), the decreasin g amount of firewood from time to 

time affects women and chi ldren. This is because it increases the time spent on co ll ecting 

firewood and the increase in the price of firewood. Besides, women and children are 

>uffcring from high tox ic emissions from the traditio nal open fire stoves which cause 

serious health prob lems. 

Tehuledere Wereda, the study area is characterized by re latively high pop ulation densi ty 

and degraded la nd. The population density in the Wereda is 256.83 people per square 

kilometer (CSA, 2007). The majority of the people are rural dwelle rs. Thi s shows that the 

above ment ioned problems fo r the country are also prob lems in the wereda. To a ll ev iate 

forest degradat ion in the wereda, minimizing the col lection of firewood and improv ing 

trad itional stoves are the major concerns. This is done by introducing fue l efficient 

techno logies such as improved stoves that can save the amount of fue ls effic ientl y used 

fo r cooking. These improved stoves emit sign ifica ntl y less smoke (Yosef, 2007) . 

I he improved sto ve technolog ies are we ll known in China, India and Guatema la. In 

Ethiopia the techno logies are being adopted by the GTZ- SUN energy proj ect III 

coll aboratio n with the Ethiopian Rural Energy Development and Promotion Cente r since 

3 
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1990 ' s (Dawi t, 2007). This is true in the wereda too. Adopting the im proved stove 

technology faces certain chal lenges. And once adopted, they are not necessaril y owned 

and used to their full extent because of issues of affordability to buy th e improved stoves, 

cook ing habits of households, and preferences acc ustomed to traditi onal wood stoves 

(Heltberg, 2003). Some facto rs related to the demographic and soc io-economic aspects 

may hinder or aggravate househo lds' ownership of fue l sav ing techno logies li ke the 

improved "M irt" stoves. 

Therefore, the aim of thi s paper IS to assess the demographic and socio-economic 

co rrelates of ownel:ship of fue l saving technologies in Iehuledere Wel:edlLilLthe cas.e oL 

Ih" improved ··Min·· SlOves. 

1.3 Objectives of the study 

The ge nera l obj ective of th is study is to assess the main demographic and soc io-econom ic 

correlates of ownership of fuel savi ng technologies in Tehuledere Wereda using 

ev idences from the improved "M irt" stoves. 

The spec ific objectives of this study include to: 

• Assess the demographic and socio-economic corre lates of ownership of fuel sav ing 

technologies in Tehuledere Wereda by using evidences from the improved " Mirt" 

stove technologies. 

• See facto rs that help households to acq uire informat ion on fuel-efficient technology. 

• Eva luate the effect iveness of the improved stove techno logy in conse rving energy, 

fuel wood and other energy sources. 

4 
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1990's (Dawit, 2007). Thi s is true in the wereda too. Ado pting the improved stove 

techno logy faces certai n challenges. And once adopted , they are not necessaril y owned 

and used to their fu ll extent because of issues of affo rdability to buy the improved stoves, 

cookin g hab its of househo lds, and preferences accustomed to tradit iona l wood stoves 

(Heltberg, 2003). Some facto rs re lated to the demograph ic and soc io-economic aspects 

may hinder or aggravate households' ownership of fuel sav ing techno logies li ke the 

improved " Mitt" stoves . 

Therefore, th e aim of th is paper is to assess the demographic and soc io-economic 

corre lates of ownership of fuel sav ing technologies in Tehu ledere Wereda in the case of 

lht! improved ··M in·· SLO ves . 

1.3 Objectives of the study 

The general object ive of thi s stud y is to assess the main demograp hi c and soc io-economic 

correlates of ownership of fuel sav ing technologies in Teh uledere Wereda using 

ev idences from the improved "Mirt" stoves. 

The specific objectives of th is stud y include to: 

• Assess the demograph ic and socio-economic corre lates of ownership of fue l saving 

technologies in Tehuledere Wereda by using ev idences from the improved "Mirt" 

stove techno logies. 

• See factors that help households to acq uire info rmation on fuel-efficient tec hnology. 

• Eva luate the effecti veness of the improved stove technology in conserving energy, 

fuel wood and other energy sources. 
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1.4 Research Questions 

Based on the above research objectives th is stud y tr ied to answer the fo llowing key 

research questi ons: 

I. What are the demographic and socio-economic corre lates of fuel saving techno logies 

in Tehu ledere Wereda by using ev idences from the improved "M irt" stoves? 

2. What factors he lp households to acqu ire inform ati on on fuel effi c ient technology? 

3. How effective is the improved stove technology in conserv ing energy, fuel 

wood and other energy sources? 

~~~~~~~h5-SigniflC>lnce-oHhe-stu{)~'-' ~~~~~~~~~~~--~~~~~~~~~~­

The study s ite, Tehuledere Wereda, is se lected as a study area due to the fo ll owing main 

reasons. The area is one of the we redas in South Wo ll o ad m ini strat ive zo ne. Moreover, 

no re levant study espec ia ll y concern ing the de mographi c and soc io-economic correlates 

of fue l sav ing tech nolog ies has been conducted yet in the wereda. Therefore, the study 

would serve as a base line for further investigation in the areas of facto rs re lated to 

ownership offue l sav ing mechani sms in the we red a or the reg ion as a who le. 

Th is study foc uses on the mai n demographic and socio-economic corre lates of fuel 

sav ing technologies in Tehuledere Wereda. In addition to foc us ing on demograph ic and 

soc io-economic correlates of fue l savi ng technolog ies, the result of the stu dy wo uld help 

to have a good understanding abo ut the prob lems re lated to energy, environment and 

resources and to des ign approp riate methods of di ssemination of these fu el savi ng 

technologies . 

Thlls. the fi ndin g of thi s study he lps to ass ist stud ent resea rchers , deve lopment workers, 

both governm ental and non-governmenta l organizations that are inte rested in all ev iat ing 

pove rty sati sfy ing the energy need of poor households and protectin g natural reso urces . 

The study also he lps to g ive some clues on polic ies regarding energy, environment and 

natural reso urces . In gene ral, this stud y cou ld be used as a stepping-stone for further 

in vesti gations towards specifi c or re lated fi e lds. 

5 



CHAPTER TWO: REVIEW OF RELATED LITERATURE 

2.1 Theories on People-Environment Interaction 

Pop ul at ion growth and the resultant human activities have been viewed as generating a 

pressure to the natural reso urce base and environment in develop ing countries. So there is 

a hi gh interaction between people and env ironment in such countri es where most people 

live in rural areas. Th is interactio n between peop le and the envi ro nment has resulted in 

different views among di ffe rent scholars. This section tries to review some of the views. 

---11. Pessimistic~Views: These views- see-populat ion a s-a~H1rea t to the-eny.irol1lnent and 

economic development. 

a. Robert Malthus's View: Thomas Robert Ma lthus is one of the pessimists that says 

popu lation growth is a threat to environment. In hi s book, Essay on the Po litica l 

Econom y of Population fi rst published in 1798, stated that po pul at ion grows 

geometrica ll y while agricultural production grows ar ithmetically. 

But Malthus 's view was crit icized by different wr iters like Ester Boserap ( 1965) for not 

cons iderin g the effect of technology in hi s mode l. 

b. The multiplicative View: This view tries to show the criti ca l linkage between 

environment and population. The relation between the two can be given by four pr incipal 

components as I = PAT. That is, impact on environment (I) is the multiplicative effect of 

population growth (P), per capi ta affluence (A), and the environmenta ll y harmfu l 

technology (T) (Ehrli ch and Ehrl ich, 1990). From thi s eq uation it is poss ible to 

understand that the impact on the environment will double as the population doubles in 

number holding affluence and technology constant. 

However, thi s model is critic ized for ignoring the difference of culture and env ironment. 

G iven th e same size of population, different cu ltures respond to the environment 

differently. The other cri tic is the impact of population on the environment is different 

based upon its struc ture and dynam ism, which the model does not take into account 

(Du la, 2007). 

7 



situation in Ethiopia is not d ifferent. In Ethiopia, mass ive environmental degradation has 

occurred durin g the last decades due to natural factors, unwise use of its natural 

reso urces, un so und ecologica l practices and population pressure. 

The ma in activ ities that a re res ponsible for environmental degradatio n in Ethiopia include 

the remova l of vegetation cover and over cult ivation as a result of the rapidl y increas ing 

popu lation requirements for crop produ ction and fu el wood (Ca ri a B. et. af., 200 I). 

2.3 Population Growth and Fuel wood consumption 

-FueL woo.cLhas Jl.e.co me increasingl y.-.9 ifficu lt to obtain in both ru ra l and urban areas in 

man y Sub-Saharan Afri can countries with rap idly grow ing populat ions using much more 

fuel wood than in the past (World Bank, 1990). On the subcontinent, the fuel wood 

shortages in many reg ions have three primary causes; an increase in fue l wood 

consumption ; expans ion of agriculture into forests or wood lands w hich reduces available 

tree stocks: and overgraz ing caused by an increase in the catt le population whi ch often 

pa rallels human population growth (Caria B. el. af., 200 I). Fuel wood is the mai n source 

of household energy in Sub-Saharan A fr ica, w ith 90 percent of households using them for 

cook ing. An increase in population translates directly into an increase in demand for fue l 

wood. As a result, in some parts of Afri ca the de mand for both fue l wood and agri cul tura l 

land has led to defo restati on and desertification (World Bank, 1990). 

In Ethiopia where more than 80 percent of the people live in rura l areas, traditional fuels 

contributed a h igh percentage of the energy consumption, with fuel wood being the most 

important source, fo ll owed by dung, crop residues and of cha rcoa l. Within the 

households, traditional fue ls contribute 93.7 percent of the tota l househo ld energy 

consumed. w ith fue l wood (78.7 percent). dun g (8 percent) , crop residues (7 percent) and 

the rema inder contri buted by modern fuels. Due to the re lative importance of cottage 

industri es, the contribution of the tradit ional fue l for industry secto r is the hi ghest, 75.7 

percent (MME, 1999). 

Tho ugh fue l wood is the most important source of energy in Ethiopia, its suppl y is 

steadil y co llapsing in most parts of the country, because it is being co llected fa ster than it 

can regrow (Caria B. el. aI., 200 I). 
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a. Impact on production: The use of biomass fuels such as animal dung for fuel 

purposes minimizes production of the so il in such a way that the animal dung 

could be used as a fe rti li zer to replenis h so il nutri ents instead of ut il iz ing it as a 

ho useho ld fue l. For instance, excessive re li ance on animal du ng as source of 

household fuel is estimated to have reduced Ethiopia's gra in prod uction by 

55 0,000 tones annuall y (Anonymous, (997). 

The other impact on production is that the time spent to co llect and transport the 

fue l wood is too long. Thi s min imizes the t ime rema in ing to acco mpli sh other 

~~~~~~~~~~-lwll s-e1mla~an ct cOl11l11l1ni'ty ac tiv i'ti es, ana-TIeve lopl11 enr-e ncte-avoTs~hiso-~~~~~­

absenteeism in partic ipating in other activities affects productivity and production. 

b. Impact on Health: The use of so lid biomass fuels for household cooking have a 

great influence on po ll uting the surro und ing air and affects the hea lth of 

househo ld members especia lly 111 0thers and ch il dren resulting 111 severe 

respiratory infections, cancer of the lung and eye problems. 

1. Indoor air pollution: Indoor air po llution is caused by households burn ing 

solid fuels such as wood , charcoal , coal , cow dun g, and crop residues in 

traditi onal stoves with inadequate ventilation (Alemu and Gunnar, 2008). The 

Wo rl d Health Organ ization ranks indoor air po ll uti on from sol id fuels the 

world's 8'h largest hea lth risk, causing 2.7 percent of g loba l losses of health y 

life (WHO, 2002). The Wo rl d Hea lth Organization (WHO) also estil11ates that 

1.5 mi llion premature deaths per year are d irectly attributab le to indoor a ir 

pol luti on fro m the use of so lid fuels (lEA, 2006). 

2. Outdoor air pollution . Outdoor a ir po llution from the use of so lid fuels fo r 

househo ld cook ing also occurs when smoke is vented thro ugh chim neys and 

wi ndows and contrib utes hi gh concentrations of particul ates . This is type of 

pollutio n is espec ia ll y a prob lem in dense ly popul ated urban areas, and in 

c ities relying heav il y on coa l (Heltberg, 2003). Hence outdoor a ir po llut ion is 

not a l11ajor concern in this study sin ce the study cons iders on ly rura l 

households. 
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2.11 GTZ-SUN Energy Project and the "Mirt" Stove 

The GTZ-SUN project is a project financed by the German Deve lopment Cooperation for 

sustainable Energy and Protection of Natural Resources and Env ironment, and Food 

Security. The MOA and GTZ, in 1998 have launched an improved stove dissemination 

program with the aim of promoting biomass energy effic iency in househo lds in Ethiopia 

(GTZ, 2000) . The major goa l of the project is to contribute to env ironmenta l protection 

and susta inab le environmenta l development. The proj ect focu ses on the di ssemination of 

improved "Mirt" stove fue l saving for " injera" i baking. The technology cho ice has been 

taken on the-ground- that--baking " injera':-a lone-takes LSignificanLshare oLthe primary_ 

energy consumpt ion (Dawit, 2007). 

2.8.1 Features of the "Mirt" Stove: 

The stove has certain features wh ich is suitable for commercial di sseminat ion. It saves up 

to 50 pe rcent of biomass fuel and reduces smoke emiss ion and fire haza rd compared to 

the trad itional stove (M ika and El miss iry, 2003). The design of the stove is so modern that 

the stove is clean and conven ient to use. Since the fire is protected the ri sk of burns is 

also reduced . It can be produced from locally ava ilable materi als and it is a marketab le 

product which a llows production and marketing by small and micro enterprises. 

Chimney 
and Pot 

Mitad 

Fi gure I: The diagram of the "Mirt" Stove (Obtai ned from GTZ-SUN energy) 

, Injera is a stapl e food in Ethiopia wh ich is a pancake like bread. 
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2.8.2 Importance and Efficiency of Improved Stoves: 

The " Mirt" stove is important from different aspects. It saves on fu el inputs and fore ign 

currencv whi ch can be used for oth er activ it ies. Employment and bus iness op portunities 

can also be other adva ntages gai ned from the production and sell of these stoves. 

Reducti on of biomass fuel demand will be there through the use of such stoves. Thi s 

again implies that improved soi l fe rtility and productiv ity of land could be atta ined if the 

amount of fu e l wood consumpt ion is minimized by the use of the "Mirt" stoves. The 

stoves can also reduce the net carbon emission to the atmosphere (GTZ, 2000). 

The " Mirt" stoves reduce the wo rk load of women and the time required fo r fue l wood 

co ll ection. Thi s in turn brin gs more time fo r women to part icipate in other household and 

community activities (GTZ, 2000) . Hence the stoves improve the status of women in the 

household in particular and in the community in genera l. 

Table 2.3: Efficiency of cooking devices 

Type of App liance Effic iency (%) 

Three stone fire stove 5- 10 

Im proved "Mirt" injera stove 18-25 

Improved " Lakech" injera stove 20-30 

Kerosene stove 30-40 

LPG stove 60-70 

Electri c stove 70-80 

Source: Renewab le Energy and Deve lopment, GTZ-SUN Energy, Ap ril 2004. 

Accord ing to Table 2.3 , as -I 0 percent efficiency of the three stone fire stove means that 

90-95 percent of the fuel is use less and its energy does not reach the cook ing material. 
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Improved " Lakech" injera stove 20-30 

Kerosene stove 30-40 

LPG stove 60-70 
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Accordi ng to Tab le 2.3 , a 5-10 pe rcent efficiency of the three stone fire stove means that 

90-95 percent of the fuel is useless and its energy does not reach the cooking material. 
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2.9 Empirical Review on Demographic and Socio-economic Correlates 

of Fuel-saving Technologies 

Many studi es have been conducted a ll over the world to assess facto rs determining the 

use fuel sav ing technologies. Some of these set of empiri cal findings are presented as 

follows. 

Tadelech (200 1) revealed that the probabi li ty of ownin g the technol ogy is hi gher in male 

headed than fe ma le headed households. In th is study, the deci s ion to adopt new 

technolog7'- is- d irectly related to income leve l;-education leve l and- fami ly SIze onhe 

respondents. But thi s study focused onl y on urban households in Addis Ababa . 

Alemu and Gunnar (2008) explai ned in their paper th at households with more members 

are more like ly to use charcoa l and less likely to use kerosene . The like li hood of 

households' use for non-so lid fuels (kerosene and electri c ity) is direct ly proporti onal to 

education. It is a lso indicated in the paper that female headed households were more 

likely to use wood , wh ile those with o lder heads were more li ke ly to use wood and 

charcoal and less li ke ly to use kerosene. 

Accordi ng to Heltbe rg (2003), Education is the main determinan t of fuel switching . That 

is, the more the person is educated, the large r is the probability of using on ly LPG in both 

urban and rural areas. He also showed that small househo lds are like ly to use LPG as 

their onl y fuel. Thi s means househo ld size has no signifi cant effect fo r the probability of 

using wood as the only fue l. Rural househo lds are less likely to use on ly LPG and more 

likely to use only wood. Gender has no effect in that a high share of females sign ifi cantl y 

red uces th e li ke li hood of single fue l LPG while it does not affect the choice between onl y 

wood and joint wood/LPG. 

Erick Boy el af. (2000) studied on the comparative fuel sav ing e ffici ency of a popular 

wood burning stove (" Palancha") w ith the tradit ional open fire stove in western 
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Guatemala us ing a five-da y routine cooking uSing both sloves. The res ul t shows the 

improved "Plancha" is found to use 39% of less fuel wood than the open fire. 

Reddy ( 1995) studied o n household energy carrier cho ices fo r ho useho lds li ving in the 

city of Bangalore, India us ing a binomial Logit Mode l. It is indicated o n the paper that 

househo lds ascend an energy ladder and choice is largely determined by income. In 

add it ion, factors such as famil y size and occupati on o f househo ld head are also seen to 

playa significant ro le in fue l se lection amongst househo lds. 

The stud y lJ)IHo iser and Dowd ( 1987) test th e energy ladder hypothesis em pirica ll y fo r 

househo ld fuel cho ice in Z imbabwe using a mu lt inomial Log it Model. Accordin g to the 

study, in add iti on to economic factors, a large number of oth er factors are al so important 

in determining househo ld fuel cho ice . The energy ladder fu e l switching process is often 

not complete and it is a gradual process with many households often using mu ltiple fuels. 

The reasons for using mu ltiple fuel use are varied and not dependent on economic factors 

a lone a lthough cost of energy has an important bearin g on th e househo lds' cho ice. For 

instance, househo lds choose to use more than one fuel to increase secur ity of supp ly and 

the cho ice might be dependent on socia l, cultura l, and preferences. 

As indicated above , the works are mostl y done on factors determining fue l use , facto rs on 

fu e l switching, and facto rs on the energy ladder mode l. Some works compare the 

efficiency of improved stoves and o pen air stoves without go ing into the deta ils. Even 

though there are works on factors determini ng fuel sav ing technologies, th ey are 

restri cted to urban centers. 

But, these literatures lay a corner stone to the study of the demograph ic and soc io­

econom ic factors determining the owners hip of fue l sav ing techn o logies in both rura l and 

urban areas. Hence, this paper tr ies to fi ll the gap by assess ing the demographic and 

soc io-economic correlates of fuel sav ing technologies in Tehuledere Wereda. 

17 



Independent variables 

Demugraphic Factors 

• 
• 
• 
• 
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" " Exposure Re lated factors • • • • Distance fro m main road , 
• 
• • Ecology • 
• 
• • Training • 
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, 

• 
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• Asset 

• Number of rooms 

• - - - - - - - . Path not to be investigated 
~ Path to be investi gated 

Source: Developed by Researcher 

Figure 2. l Ol1 ce rtual framework for the study 

19 

Dependent 
Varia ble 

~ 
Ownershi p of Fuel -
sav ing Technology 
(Improved "Mirt" 
Stoves) 



CHAPTER THREE: DATA SOURCE AND METHODOLOGY 

3.1 Data Source 

To have a basic concept in the area of the research concern, both primary and secondary 

data sources were served in the study. 

3.1. 1 Primary Sources of Data 

Primary data was co ll ected from the subjects of the study throu gh questionnaires and 

foc u5- group--di scuss·ion. As there wil l hardly be- a problem in communication, the 

Am hari c vers ion of the questionnaire was used in accordance to the respo ndents' leve l of 

ed ucation to avo id communication barrier. The respondents were encouraged to ask fo r 

clarification on any question that they had troub le in understandin g. Focus group 

di scuss ions were held with beneficiary community representat ives. 

a. Survey Questionnaire 

This method was the most important means of data co llection to get information on 

demographic and socio-economi c characteri stics of the study population. The 

question naire was adm inistrated for 403 household heads. It consists of five parts (See 

Ann ex I) with a total number of 70 questions. The questionna ire was primaril y prepared 

in Engli sh and translated into Am haric for the purpose of avoidi ng amb iguity, mean ing 

and concepts of questi ons for in terviewers and interviewees. 

Befo re conducting the actual data collection process, the first draft of questionnaire was 

pre-tested in some se lected sample areas, which were not included in the final research 

study. This was done to eva luate the accuracy of the quest ion naire such as mi ss ing of 

data and incons istency of data, to understand interviewers ' concepts on questions and 

their ways of surveyi ng procedures, to eva luate the nature of respondents and to estimate 

the time req uired to fill a sing le quest ionnaire. Finally the actual data co ll ection process 

from sample population was conducted after every co rrect ion or comments had made on 

information obtained from pre-test results . 
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b. Focus Group Discussion 

The foc us group di scuss ion hi ghl y supplements th e information gathered through the 

survey questionnaire. [t is agai n suitab le to di scuss sensitive issues to acq uire deta il ed and 

unaddressed information (via questio nnaire method) from the groups who have different 

leve l of know ledge. To make the d iscuss ion more interest ing and resourceful, guiding 

questions were prepared in advance. 

The focus gro up di scuss ion partic ipants were se lected from bene fi ciari es or community 

representat ives. [n thi s case, th ree groups fro m the three Kebe les were se lected from 

diffe renf categori es accord ing to sex and age. ach group consisted of 5-7 members. The 

principa l investigator was the moderato r. Co-moderators have been se lected from eac h 

FGD. The ro le of co-moderators was to in itiate discussants to express their opinions 

free ly on the issues under considerat ion . One of the data collectors was the script writer. 

The discussions were held in the offices provided by the respective development agents 

and hea lth extens ion workers and no prob lem encountered du ring the d iscussions. In 

order to ga in the confide nce of the discussa nts, exp lanation was made about the obj ective 

of the study. 

3.1.2 Secondary Sources of Data 

As to complement and supplement resu lts from the primary sources, pertinent documents 

to the study li ke books , journals, magazi nes, statist ical data co ll ected fo rm CSA, Mi ni stry 

of Mines and Energy and GTZ- Household Energy and Protection of Natu ra l Resource 

Project (c urrentl y known as GTZ- SUN Energy), articles and intern et sources were 

referred and re levant related literatures we re rev iewed. 

3.2 Sample Size and Sampling Technique 

3.2.1 Sample Size 

The sample size is determined by the fo rmu la : 

Sample size, n = N + C (Yamane, Taro 1967). 
I +N(E) ' 
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informed that they have full right not to respond to any or the quest ions or not to 

partic ipate in the study at a ll. Hence, 403 voluntary household heads have part icipated in 

the stud y and the questionnai res were adm in istered to them based on their verba l consent. 

3.4 Method of Data Analysis 

Data collected from the survey was entered into the computer for analysis using SPSS 

15.0 (Stat istica l Package for Social Sciences). Before running the analys is, some internal 

consistency checks were made to assess the quality of data. These include cross 

tabu lation of various variables. 

The analysis comprised of sim ple desc ript ion of the demographic, soc io-economic and 

other va ri ab les. The biva ri ate analys is was made to examine the re lationship between the 

dependent va riable and indepe ndent va riab les by us ing chi-squa re. 

Finally, multip le ana lysis was carr ied out to assess simultaneously the relationship of 

several independent variables with the dependent variab le. The dependent variable in this 

study is the ownership of improved "Milt" stoves. Thus, mult iple logistic model was run 

to analyze the net effect of each pred ictor entered into model on the dependent variables. 

To exam ine the re lationship between the dichotomous depe ndent va riable and the 

independent va riables, the logistic regress ion model was used as the most appropriate 

method. The logistic regress ion predicts the logs of odds of the dependent variab le as a 

linear funct ion of independen t varia bles . 

The model is expressed as; 

In(p/ I- Pi) = (30 + (31 Xii + (32Xi2 ... . . .. . .. (3kXik 

Where pi = chance of the ith household fo r owning the "Milt" stove 

tec hnology. 

I-Pi=chance of the ith household fo r not owning the "Mirt" 

stove technology. 

(p,! 1- Pi) = the risk or odds of the ith household for owning the 

" Mirt" stove technology. 

XI, X2, X3 · ... Xk; represents pred ictor variables. 

(3u is the intercept 
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131 . 132 .... ,13k are the logit parameters of the equation in the model. 

The logistic regress ion coeffic ient was obtained by the maximum likelihood. A positive 

va lue of J3i means the va lue of the factor by which the odds change (Exp. (J3 i)) is greater 

than I, imp lying an increase in the odds. A negat ive va lue of J3i means the factor by 

which the odds change (Ex p. (J3 i)) is less than I, indicating a decrease in the odds. A zero 

value J3i means the factor by wh ich the odds change (Exp. (J3i)) is equal to I which means 

the odds remain unchanged. 

Before using thi s mode l for analysis, different methods such as class ificat ion table and 

Hosmer and t'eme'show-weTe ll sed to see- whether it fits the data or not. To chec·k 

multico llinear ity effect, coeffic ient of contingency, tolerance and Kendall ' s corre lation 

matrix were used among predicto r variables . 

The data analysis also invo lves document review and analysis of qualitative responses 

gathered through focu s group di scuss ion and open-ended questions of the quest ionnaire 

by making comparisons and contrasts of themes and categori es that emerged from the 

data. 

3.5 Definition of Variables and Hypothesis setting 

Dependent Variahle 

The dependent variable of the study is the ownership of improved "Mirt" stoves. This 

study assessed the ownership a fuel saving technology (im proved "Mirt" stoves) of 

households by cod ing 0 if the households' res ponse is own the technology and I otherwise. 

Predictor variables 

In this stud y, the pred icto r variables were demograph ic and socio-econom ic co rrelates 

that are ass umed to have relationship wi th ownershi p of improved "Mirt" stoves . 

Demographic variables 

Sex of household head : In thi s study, it was assumed that the probability 01' owning the 

improved "M iI1" stoves is higher for female headed households than those headed by 

males. It was coded as I if the head orthe househo ld was a female and 2 if no1. 
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{ 

I,Currentiymarried 
. 2 ,Widowed 

ManIC/Isla = 3 Others , 

Socio-ecollomic variables: 

L iteracy status : T he pro babil ity of owning im proved "Mirt" stoves is hi gh for househo lds 

headed by a literate person as compared to those househo lds headed by illi terates. It is 

assumed here th at as a person is more educated. he/she is susceptible to read and kn ow 

about new tech nologies and use them. It was coded as I for literates and 2 otherwise. 

L · - iL Literate 
lferacy - (2,dllilerale 

Income: refers to the total ann ual income of a household in Ethiopian Birr. It is obtained 

fro m se ll of ani mals, crops, cash crops, and remittance. It is assumed that households 

with high income have a greater probabi li ty to own the " Milt" stove techno logy. Thi s 

assumpt ion is due to the fact that, as a household has more income, it is likely to buy the 

improved stoves eas il y. T he sample househo lds were categori zed as 2:2500, 1500-2499 

and < 1500 and we re coded as 1,2 and 3 respective ly. 

1 {
I , ;> 2500 

ncome = 2 ,1500 - 2499 
3,<1500 

Asset: Th is includes the ownersh ip of unso ld anima ls and crops which were estimated 

and expressed in Ethiopian Birr. Hence, those households with high assets have a greate r 

probability of owning the " Mirt" stove technology. It was catego rized as 2:20000, 15000-

19999 and < 15000 Birr w ith codes of 1, 2 and 3 respecti ve ly. 

A t { 1 '~20000 
sse = 2,15000 - 1999 

3,< 15000 

Number of rooms: the number of rooms that a household owns is an im portant factor in 

determinin g the ownership of the technology. Hence, as the number of rooms increase the 

plobabilitj or own ing the tec hnology increases. It was coded as I for th ose households 

havi ng rooms 2:4 and 2 for th ose having <4 rooms. 
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{
1,>4members 

Rooms = 2,<4members 

Exposure related variables: 

Distance from the main road: It is assumed that the closer the households to the main 

road, the more it uti li zes fuel saving techno log ies. The househ o lds were catego ri zed as 

near and far based on the ir location from the main road. In this study, those ho useho lds 

with in a di sta nce of about 30 minu tes from the main road are considered as near and 

those w ith in a distance of more than 30 minutes from the main road are cons idered as 

far. Hence, near was coded as I and far 2 . 

{
1,Near 

Distance= 2,Far 

Agro-Ecology: The sample households were c lass ified into the three agro-eco log ical 

zo nes based on their fo rest cover. It was coded as I , 2 and 3 for Kolla, Wo ina-Dega and 

Dega ecologica l zones respectively. 

{

' ,Kalla 
Agroeco = 2,Woina - Duga 

3, Dega 

Training: The probabi li ty of using household fue l sav ing techno logy for those who took 

training is greater than th ose who did not take trai ning. It was coded as I for household 

heads who have got training as "yes" and 2 otherwise. 

Training = {' .Yes 
2 ,No 

Perception of price: The pri ces of the "M irt" stoves al so play an important ro le in using 

them ove r th e traditional o pen fire stoves. The actual price of th e stoves is 60 Ethiop ian 

Birr. It was ass umed that the smaller the price of " Mirt" stoves, the higher the probab ili ty 

to own it and v ice versa. There were price perceptions g iven by respondents. These 

perceived prices we re catego rized as <50, 50-60 and 2:60 and coded as I, 2 and 3 

respective ly. 

. _ {',;£5 0 
Pr Ice - 2,5G--60 

3,~60 
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CHAPTER FOUR: BACKGROUND OF THE STUDY AREA 

AND THE STUDY POPULATION 

4.1 Physica l Setting of the Study Area 

4.1.1 Location 

The study site, Tehuledere Wereda, is located in South Wo ll o Zone of Amhara Region 

having a total area of 458.9 square kilomete r (45800 ha). The wereda is found at a 

geographical coord inate of I 10 19' 0 Nand 390 45' 0 E. Haik, the cap ita l of the wereda is 

located 430 km from Addis Ababa to 1hDlOLlILOlLtbe..mai.n hi ghway-o l'--Addis--A-baba­

Dessie- Mekelle road and 30 km to the north from Dess ie, the zo ne cap ital. 

The Wereda is borde red by Kallu and Werebabo Weredas in the East, Ambase l Wereda 

in the West, Kutaber Wereda in the Southwest, Dessie Zu ria Wereda in the South , and 

No rth Wollo Lo ne in the North. 

Topographicall y, the we red a is composed of 26.4 percent mountai n, 48 p~rcent 

und ul at ing, 13.3 percent pla in and 12.3 percent valley. 

4.1.2 Agro-Ecology 

The altitude of the wereda ranges fro m 1400 m to 2900 m above sea leve l that shows 

altitudes rang ing from lowland to highland. Hence, th e agro-ecology of the study area 

in c ludes highl and ("Dega"), m id-a ltitude (Woi na-dega") and lowland ("Kolla") areas. 

Abo ut three-q uarter (72 percent) of the we red a is catego ri zed un der the mid-alt itude 

while the remaining 13 pe rcent and 15 percent of the wereda are categor ized under the 

highland and lowland agro-ecological zo nes respectivel y. Thi s is shown in Table 4.1 

below. 
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Table 4.1: Proportion of Agro-ecological Zo nes ofTehuledere Wereda 

Agro-ecological Zone Area (ha) Percentage 

Lowland 6870 15 

M id-a ltitude 32976 72 

Highland 5954 13 

I T utal 45800 100 

Source: Tehuledere Wereda Office of Agriculture and Rural Development 

Rega rdin g to the land use of the Wereda, Tab le 4.2 illustrates that 47.0 percent is 

culti vated, 1.5 percent graz ing land , 7 percent plant and natural forest, 24.2 percent bush, 

shrub and others, 8.3 percent water body, 9.8 percent village and home stage, and the 

remaining 2.2 percent is waste land. 

Ta ble 4 .2: Land use pattern of Tehuledere Wereda 

Type of land Area (ha) Percentage 

Culti vated land 21 ,539.0 47.0 
-

Bush and Shrub 11 ,098.03 24.2 

Plant and Natural Forest 32 I 0.2 7.0 

Village and home 4490.8 9.8 

Water body 3800.0 8.3 

Waste land 1000.0 2 .2 

Grazing area 662.0 1.5 

Tota l 45800 100 

Sou rce: Tehu ledere Wereda Office of Agriculture and Rural Development 

4.2 Population Characteristics of the Wereda 

4.2.1 Age-Sex Composition 

According to the Wereda Agriculture and Rural Deve lopme nt Office, there are 25,237 

househo lds in the Wereda of which 18 percent women headed households li vi ng in 19 

rural and 4 urban Kebeles. The average household size is abo ut five persons per 

househo ld. 
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Table 4.1: Propo rti on of Agro-ecological Zones ofTehuledere Wereda 

Agro-eco log ical Zone Area (ha) Percentage 

Lowland 6870 15 

Mid-a lt itude 32976 72 

Highland 5954 13 

Total 45800 100 

Source: Tehuledere Wereda Office of Agriculture and Rural Deve lopment 

Regard ing to the land use of the Wereda, Tab le 4.2 illustrates that 47.0 percent is 

cultivated, 1.5 percent graz ing land, 7 percent plant and natural forest, 24.2 percent bush, 

shru b and others, 8.3 percent water body, 9.8 percent vi ll age and home stage, and th e 

remaining 2.2 percent is waste land. 

Tab le 4.2 : Land use pattern ofTehuledere Wereda 

Type of land Area (ha) Percentage 

Culti vated land 2 1,539.0 47.0 
- -

Bush and Shrub 11 ,098.03 24.2 

Plant and Natural Fo rest 32 10.2 7.0 

V ill age and home 4490.8 9.8 

Water body 3800.0 8.3 

Waste land 1000.0 2.2 

Grazing area 662.0 1.5 

Tota l 45800 100 

Sou rce: Tehuledere Wereda Office of Agricu lture and Rural Deve lopment 

4.2 Population Characteristics of the Wereda 

4.2.1 Age-Sex Com position 

Acco rdin g to th e Wereda Agriculture and Rural Development Office, there are 25,237 

househo lds in the Wereda of which 18 percent women headed households living in 19 

rural and 4 urban Kebe les. The average household size is about five persons per 

household. 
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Accord ing to the Wereda In formation Office, Tab le 4.3 shows the percentage di str ibu tion 

of the popu lat ion of the Wereda by sex and broad age group . The data in Tab le 4.3 show 

that the Wereda had a tota l population of 159,35 1. Fema les consti tuted s li ghtly more than 

ha lf (50.8 1 percent) of this population. The sex ratio was 97 males for every 100 fema les. 

The la rgest part of the population , i.e. nea rl y 87.34 percent resides in rural areas. 

Table 4.3. Age-Sex Composition of the Population in the Wereda 

Age Rural Urban Grand Total Sex 
group I-

Rat io 
Ma le Female PR Male Female PU Male Female Sum 

0-34 50790 50243 86.9 1 7038 8 185 13.09 57828 58428 116256 0.99 

35-49 8674 10007 87.57 1262 1390 12.43 9936 11397 21333 0.87 

50+ 96 16 9850 89.45 1005 129 1 10.55 10621 11 141 21762 0.95 
Total 69080 70100 87.34 9305 10866 12.66 78385 80966 15935 1 0.97 

PR- Percent Rural , PU- Percent Urban 

Source: Tehuledere Wereda Information Office, 2008 . 

4.2.2 Ethnic Gronp 

According to the Wereda Agriculture and Rural Development Office, the predominant 

ethn ic group living in the Wereda is Amhara. 99 percent. The rest include 0 .3 5 percent 

Tigrie, 0.5percent Agew, 0.07 percent Oromo and others groups constitute 0.08 percent. 

4.2 .3 Religion 

Acco rd ing to the We red a Agriculture and Rural Development Office, the majority of the 

population, 89 percent, is Mus lim followed by Orthodox Chri sti ans, Protestants an d 

Cath o lics in decreasing order. 

4.2.4 E dncational Level 

Accordi ng to the Wereda 's M illenn iu m Development Status Report, 66.3 percen t of the 

popul at ion in the Wereda are illiterate, 15 percent can read and write, 10 percent have 

pr imary cducation and the rest 8.7 percent have junior and above level of education 

(Tab le 4.4). 
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Table 4.4: Educational Background of Household Heads in the Wereda 

Educat iona l Level Percentage 

Illiterate 66.3 

Read and Write 15.0 

Primary School 10.0 

Jun ior Secondary School 4.2 

Senior Secondary School 4.5 

Total 100 

SOurce: TelilileoereMDLi Status report 
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CHAPTER FIVE: RESULT AND DISCUSSION 

5.1. Background C haracteris tics of Respondents 

5.1.1. Demogra phic cha r acteristics 

5.1.1.1Age a nd Sex co m pos ition 

Acco rdi ng to the fi e ld survey, 80.6 percent of the household heads covered in the sample 

survey were males and the rest 19.4 percent were fema les. That is, fe male headed 

households constitute about one-fi ft h of the sample res pondents (Table 5.1). 

S:-r:'C2-MarrtarSl a tus ofHeaosof the Households 

Informat ion co ll ected on marital status shows that 86. 1 percent of the sample household 

heads were in ma rita l union at the ti me of the survey. The rest 13.9 percent comprises 

divorced, widowed and separated househo ld heads (Table 5.1 ). 

5.1.1.3 Household Size 

According to the field survey, Tab le 5.1 shows a d istr ibut ion of the househo ld by the 

number of persons per household head. The house holds with less than and equal to 5 

members make up 65 .3 Percent, households w ith greater than 5 members constitute 34.7 

percent. 

The sample survey of 403 househo lds of Tehuledere Wereda im pli es that many rura l 

households (87.34 percent) had at least an average of 5. 16 househo ld members. 

5.1.1.4 Number of females in the household 

Table 5. 1 shows a di stribution of the household by the num ber of fe males in the 

household. The households w ith less than and eq ual to 3 fe male members make up 86. 1 

Percent . house holds with greate r than 3 female members const itute 13.9 pe rcent. 

According to the sample survey, households in the Wereda had at least an average of 2.66 

fe male househo ld members. 
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Table 5.1: Demographic Characteristics of Res pondents 

Vari able 
category Frequency Percent 

Sex Male 325 80.6 
Female 78 19.4 
<3 5 104 25.8 

Age 
35-49 183 45.4 
>50 11 6 28.8 
Currently Married 347 86. 1 

Marital Status 
Widowed 36 8.9 
Divorced 4 1.0 
Separated 16 4.0 

Household Size <5 263 65 .3 
> 5 140 34.7 

Num ber of females >3 56 13.9 
in the household < 3 347 86. 1 
Source: Field survey, 2009 

5.1.2 Socio-economic ch a racteristics 

5.1.2.1 Literacy Status of Heads of Ho useholds 

As far as literacy level is conce rned, 48. 5 percent of the responde nts were ill ite rate, 11 .9 

percent can read and write, 34.7 percent had elementary education and the remai ni ng 6.9 

re rcent had secondarv education (Table 5.2). 

5.1.2.2 Religion of Head of the Household 

More th an three-fourth (87. 1 percent) of th e respondents were Mus lims whil e 9.9 percent 

were Orth odox Christi ans and the rest 3.0 percent we re Protestants (Table 5.2) . 

5.1.2.3 Household Income 

During the survey, the respondents were asked about the mean annual income of the 

househo lds. The data gi ven in table 5.2 show the percentage di str ibution of the samp le 

popul ati on by household income. Accordin gly, th e respondents ' mean annual income was 

2925. 11 bi rr. As it is ind icated in tab le 4.6, about 47.4 percent and 26. 8 percent of 

res pondents had mean annual income of 2:2500 birr and 1500 to 2499 birr, respecti ve ly 

,,·hile t h ~ r~ lll a inin g 25 .8 percent had below 1500 bi rr. 
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5.1.2.4 Assets 

During the survey, the respondents were as ked questi on to reply mean property assets of 

the households . The data given in tabl e 5.2 show the percentage distribution of the 

sample population by the property assets they have. Accordin gly, the res pondents mean 

property asset was 2 1,92 1.1 1 birr. As it is indicated in table 4.6, about 6 1.3 percent and 

23.8 percent of respondents had mean property asset of :0:20 ,000 birr and 15,000 to 

19,999 birr, respectively while the remaining 14.9 percent had be low 15,000 birr. 

5.1.2.5 Number of rooms 

-According-to Table-;;T2.,65.3 pcn;cnt-ofthe-sample households-0wn houses-with rooms­

greater than or equal to fou r whil e 34.7 percent of the sample households own houses 

with rooms less than four. 

Ta ble 5.2: Socio-economic C haracteristics of Respondents 

Variable 
Category Frequency 
Muslim 351 

Religion 
Orthodox 40 
Protestant 12 
111 iterate 235 

Literacy Status Literate 168 
>2500 191 

Income (Eth. Birr) 1500-2499 108 
< 1500 104 

-
>20000 247 

Property Assets 15000-19999 96 
(Eth . Birr) < 15000 60 
Number of roo ms :0:4 263 

<4 140 
Source: Field Survey, 2009 

5.1.3 Exposure Related Characteristics of Respondents 

5.1.3.1 Agro-ecology 

Percent 
87.1 
9.9 
3.0 

58.4 
41.6 
47.4 
26.8 
25.8 
61.3 
23.8 
14.9 
65.3 
34.7 

Accord ing to Table 5.3, 34.7 percent of the households were from Kolla, 36.7 percent 

were from Woina-Dega and the rema ining 28.5 percent of the sample households were 

frol11 Dega. 
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5.1.3.2 Distance to main road 

Dur ing th e sample survey. households we re sampled based on th ei r d istance fro m the 

mai n road . Accord ing to Tab le 5.3, househo lds were categori zed as near and far based on 

their location from the ma in road compri s ing 49.6 percent and 50.4 percent respect ive ly. 

4. 1.3.3 Perception of pr ices of stoves 

Ho useho lds were asked abo ut th e pri ce of " Mirt" domesti c stoves and responded that 

28.8 percent, 32. 8 percent and 38.5 percent fo r pri ces below 50 B irr, 50-60 Birr and 

above 60 Birr respective ly (Table 5.3) . 

5.1.3.4 Training 

As Table 5.3 illustrates 63.3 percent of the sample househo ld members has got tra ining 

while in 36.7 percent of the ho useho lds there was no train ing. 

Table 5.3: Exposure Related Characteristics of Respondents 

Frequency Percent 
Ko lla 140 34. 7 

Agro-ecology Wo ina Dega 148 36.7 

Dega li S 28. 5 

Distance to ma in Near 200 49.6 
roads Fa r 203 50.4 

Perception o f <50 11 6 28.8 
Prices of Stoves 50-60 132 32.8 
(Eth . Birr) >60 ISS 38. 5 
Tra inin g Yes 255 63.3 

No 148 36 .7 -- - -
Source: Fie ld Survey, 2009 

5.2 Household Fuel Consumption and Related Issues 

Accord ing to the samp le survey res ul t, 30. 5 percent of the inte rv iewed households use 

wood. dung. branches and leaves as the ir ma in sou rce of energy fo r injera baking. Those 

house ho lds who use woods, branches an d leaves constitute 24.8 percent. Branches and 

leaves constitute 19.9 percent which is s imilar to the percentage of the fuel consumption 

from wood and dung . The rest 10 percent of the households use only wood as their mai n 
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sou rce of energy fo r injcra baki ng Cfable 5.4), Here, it is clear to understand that 

households use multi-fue l system (fuel stacking) rather than single fue l consumption 

system for baking injera, 

Table 5.4: Type of fuel most utilized by the respondent for injera baking 
-

Fue l Type Frequency Pe rcent 

Wood 44 10,9 
Branches and leaves 68 16,9 
Wood and dun g 68 16,9 
Wood , branches and leaves 100 24,8 
Wood, dung, branch~s-and leaves 1-2'>-- - 30,5-
Total 403 100,0 

Source: Field Survey, 2009 

It is appa rent from Tab le 5,5 that 40A and 62.3 percent of households use wood for wot 

cooking and coffee mak ing respective ly, On the other hand, 59,6 and 37,7 percent of the 

households use wood and dung togeth er for wot cooking and coffee mak ing respect ive ly, 

This result showed that there is an over utilization of the biomass resources which might 

in turn causes depletion of natu ral resourCes and env ironmental degradati on, 

The partic ipants in the FGD regarding thi s issue agreed that: 

As wot cooking and coffee making in the area are common day to day activities, 

households use wood and dung excessively. This excessive use of wood and dung 

causes forest depletion and soil infertility respeclively. 

Hence, the FGD result confirms that households' excess ive explo itation of wood bri ngs a 

ba re land and ove r exploitation of dun g fo r household cook ing makes the so il infertile 

and th ereby production of crops low, 

Table 5.5: Type of fuel most utilized by the respondent for wot cooking 

Fuel use Fue l Type Frequency Percent 
Wood 163 40A 

Wot Cookin g 
Wood and du ng 240 59,6 
Tota l 403 100 ,0 
Wood 25 1 62.3 

Coffee Ma kin g 
Wood and du ng 152 37,7 
Tota l 403 100,0 

Source: Field Survey, 2009 
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Househo lds were a lso asked to g ive information abo ut th e consumpt ion patterns of fu e l 

wood , charcoa l, kerosene, e lectri c ity and LPG. Abo ut 50.6 percent o f the households 

respo nded that th e consumption pattern for fuel wood has increased for the last two years 

and 49.4 percent responded that there was no change in their fue l wood consumption. 

Regardin g the consumpt ion pattern of charcoal in the last two years, 81. 1 percent of the 

househo lds responded that they never utilized charcoa l; 14.9 percent pointed out that 

there was no change in utili z ing charcoa l. The rest 3 percent and I percent o f the 

households confirmed that their consumption increased and they sto pped uti liz ing 

respectively . Accordi ng ly, e lectri c ity and LPG were not utili zed by the samp le 

househo lds. The consumption pattern of kerosene ind icates 83.1 pe rcent of the 

househo lds showed that their consumption decreased while 15.9 percent of them 

respo nded that their consumption increased and the remaining insigni ficant I percent of 

the househo lds replied that there was no change in their consumption pattern (Table 5.6). 

From this result, one can conclude to the decrease in consumption of kerosene by most 

househo lds is that there is an increase in the price of kerosene w hich again leads to the 

use of other substitute fuel s like fuel wood. 

The FGD res ult SUPPOl1S thi s s ituat ion by pointing out the fo ll owing: 

For the previous years, the price of kerosene which f amilies in the area used for 

lighting purpose was increaSing. This increase in price makes most households to 

minimize their consumption of kerosene and shift to traditional filels like filel 

wood. This time the consumption offilel woodfor lighting increases besides using 

itfor baking and cooking purposes. 

Table 5.6: Consumption pattern fuels in last two years in percentages 

Never Stop Tota l 
Type of Fuel Increase Decrease No change 

I Jtili7inp" l ltili zi np" 
Fuel wood 50.6 - 49.4 - - 100.0 

Charcoa l 3.0 - 14.9 8 1. 1 1.0 100.0 

Kerosene 15.9 83. 1 1.0 - - 100.0 

Electri c ity - - - 100.0 - 100.0 

I LP(j - - - 100.0 - 100.0 

Source: Fie ld Survey, 2009 
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As indicated in Tabl e 5.7, those households who used fuel wood we re asked fo r the 

reason why they uti lize fue l wood for household cooking. More than fOLll'-fifth (84. 1 

percent) responded that it was due to the easy ava il ability of fuel wood and the rest one­

fifth ( 15.9 percent) responded that no other choice was there other than fuel wood. 

Table 5.7: Reason for utilizing fuel wood for household cooking 

Reason Frequency Percent 

Easily available 339 84.1 

No other choice 64 15.9 

~ta l _ 4_03 LO_O.O_ 

Source: FIeld Survey, 2009 

/" it i, described from Tablc 5.8 that the study has identified all sample households 

obtain fuel wood and branches and leaves through co ll ecting free ly from fi eld. Only 

about a quarter (24 .8 percent) of the respondents obtain and use charcoal from uti lized 

fuel wood and the rest three fold (75.2 percent) of households do not use charcoa l at a ll. 

Table 5.8: Sources of fuel 

Source of Fuel 
Type offuel by frequency and percentage 

Fuel wood 
Coll ecti ng freely from fi eld 403 (100) 

Got from Ut i I ized fuel wood -
Numbers In brackets are percentages 

Source: Field Survey, 2009 

Branches and leaves 
403 (100) 

-

5.3 Kitchen Environment and Frequency of Cooking 

Charcoa l 
-

100 (24.8) 

This section discusses whether the households ha ve a permanent place for cooking and 

whether the place of cooking is inside or outside of the house. It also emphasizes the 

number of times the household bakes and cooks per week and per day. 

Almost all (94 percent) of the sample respondents have a perm anent place for cook ing. 

Among these, 30.6 percent have a separate kitchen from the ma in house whil e the 

remaining 69.4 percent have kitchen with in the ir house. Those who do not have a 
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permanent place for cooking constitute onl y 6 percent sharing a common kitchen w ith 

their ne ighbors (Tab le 5.9). 

Table 5.9: Frequency of permanent place for cooking and it's relation to the 

main house 

Separate from main Use common Neighbor 

Pe rmanent Place house K itchen 

Frequency Percent Frequency Percent Frequency Percent 

Yes 379 94.0 116 30.6 24 100 .0 

No 24 6.0 263 69.4 - -

Total 403 100.0 379 100.0 24 100.0 

Source: Field Survey, 2009 

Regarding the frequenc y of injera baking, 90.1 percent of the respondents bake every 2-3 

days having 15-30 injeras per session : and the rest 9.9 percent bake every day having less 

than IS injeras per sess ion (Table 5 .10). 

As the FGD result shows that baking injera every 2-3 days is more advantageous than 

baking every day even if the numbers of injeras baked are al most simil ar in ratio. The 

part icipants agreed that: 

Baking every 2-3 days is time, fuel and human power saving than baking every day in 

Ihat baking every day needs much fuel 10 heat the stove each time they start to bake. The 

time saving is also another importantlhing in this regard. 

Table 5.10: Frequency of injera baking 

Frequency of N umber of injeras 

baking Frequency Percent per seSSIOn Frequency Percent 

Every day 40 9.9 < IS 40 9.9 

Every 2-3 days 363 90. 1 15-30 363 90.1 

Tota l 403 100.0 Total 403 100.0 

Source: Fie ld Survey, 2009 
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Another investigation was done to compare the number of households who cook wot and 

make coffee at d ifferent t imes (Tab le 5. 11 ). There were large num ber of households that 

cook wot and make coffee twi ce every day. Abo ut 9.9 percent of the households make 

coffee once every day wh il e none of the households cook wot once eve ry day. The 

remai ning 3 percent of the households were non-pa rtic ipants at any t ime in co ffee 

makin g. Th is piece of stud y showed that there might be hi gh fuel wood consumption fo r 

cook ing wo t and maki ng coffee since a number of households make these things tw ice 

every da y. Hence, wot cooking and coffee making can be among the cons idered causes of 

deforestat ion. 

Table 5.11: Frequency ofWot cooking and coffee making 

Wot Cooki ng Coffee Making 

Frequency Percent Frequency Percent 

Once every day - - 40 9.9 

Twice every day 403 100.0 35 1 87.1 

Do not make wo t or coffee - - 12 3.0 

Tota l 403 100.0 403 100.0 

Source: Field Survey, 2009 

5.4 Information about Stoves 

The study showed that most households obtain trad it iona l open fi re stoves by pu rc hasing. 

As Table 5. 12 illustrates, about 98 pe rcent of the samp le households obtain tradit ional 

stoves by purchasin g and onl y 2 percent make the trad it ional open fire stoves themse lves. 

Table 5.12: Source of traditional open fire stoves 

Source Frequency Percent 

Purchasing 395 98.0 

Self made 8 2.0 

Tota l 403 100.0 

::'oul'Ce: I' le id Survey, 2009 

The "M irt" is among the im proved stove techno logies, which was introduced and be ing 

di sseminated by GIZ-SUN energy. Accordin g to the study, 77.2 percent of the sample 
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households had got information regarding the efficiency of the improved "Mirt" stoves 

while the remain ing 22.8 percent did not get an y in fo rmat ion (Tab le 5.13). 

Table 5.13: Information about efficiency of the improved "Mi.-t" fuel sav ing stoves 

Got 

In fo rmation Frequency Percent 

Yes 3 11 77.2 

No 92 22.8 

Total 403 100.0 
- -

" Source: held Survey, 2009 

There are various sources of information about improved stoves. From those who got 

information, 75.6 percent got the information either from development agents or health 

extens ion workers. 11.6 percent of them got the informat ion from media such as 

telev ision or rad io; and the remaining 7.7 pe rcent and 5. I percent got the information 

from relatives or fri ends and from market places, respectively (Figure 4). 

Development 
agents 
75.6% 

Place Friends! relatives 
5.1 % 7.7% 

Source: Field Survey, 2009 

Fi gure 4: Source of informat ion about improved"Mirt" Stoves 
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Out of the househo lds that own the improved " Mirt" stoves, 49 .1 percent of them learn 

th e tec hn o logy from deve lopment agents or hea lth extens ion workers; and 45.5 percent o f 

them learned the techno logy from fri ends or re lati ves . The rema ining 3.6 percent and 1.8 

percent of them learned the technology fro m market p laces and media respecti vely (Tab le 

5.14). From th e resu lt one can see how th e development agents or health extens ion 

workers are wo rki ng in transferr ing new technolog ies to the peop le thereby part icipating 

in the fi ght against pove rty and env ironmental degradation. 

Table 5.14 : Major Mechanisms to learn the technology 

Mechanisms Frequency Percent 

From frie nds 100 45 .5 

From Media 4 1.8 

From market places 8 3.6 

From development agents 108 49.1 

Total 220 100 

Source: Field Survey, 2009 

Accordi ng to the study, 65.5 percent of the sample households responded that the 

im proved "Mirt" stoves are insta ll ed by the respondents th emselves and 25.5 percent of 

them responded that it was installed by professionals. T he remaining 9 percent po inted 

out that the installati on was done by other people (Table 5. 15) . 

Table 5.15: Information on installation of "Mirt" stoves 

Response Frequency Percent 
Se lf built 144 65.5 

Profess ional 56 25.5 

Other 20 9.0 

Total 220 100 

Source: Fie ld Survey, 2009 

The sa mple households were asked whether there is a d ifference betwee n the traditional 

open fire stoves and the improved "Mirt" stoves, and 99 percent of them respo nded that 
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there is a difference. On ly I percent of them responded there is no di fference betwee n th e 

two types of stoves (Table 5. 16). 

Table 5.16 Response on the difference between improved stoves and traditional 
stoves 

Response Frequency Percent 
Yes 399 99.0 
No 4 1.0 
Total 403 100.0 

Source: Field Survey, 2009 

Among the sample househo lds, 54.6 percent own "Mirt" domestic stoves and the rest 

45.4 do not own these stoves. 65 .3 percent of the res pondents own traditional stoves. 

Household ownership to metal cha rcoa l stoves and "M irt" commerc ial stoves constitute 

on ly I pe rcent and 2 percent respective ly (Figure 5). 

120.00 

P 100.00 
99.00 98.00 
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r 80.00 
c 65.30 
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60.00 
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54.60 loyes l 
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a 40.00 
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e 20.00 

1.00 2.00 
0.00 

Traditional tripod Metal cha rcoal ~M irt" domestic ~ Mirt" commercial 

Type of s tove 

Source: Fi e ld Survey, 2009 

Fi gure 5: Ownership status of househo lds by type of stoves 
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5.S Efficiency of improved "Mirt" stoves and their impact 

Respondents were asked to tell the advantages of the traditional (tripod and charcoal) 

stoves and improved ("Mirt" domesti c and "Mirt" commercia l) stoves. According to the 

result, trad itional stoves are low cost and eas il y ava il able. Both owners and non-owner 

households responded that traditional tripod stoves are low cost and eas il y ava il ab le. 

Almost all (98.2 percent of owners and 100 of non-owner respective ly) of the 

respondents replied that charcoal stoves are cheap and easily availab le and onl y 1.8 

percent of the owners responded that they are effic ient in fue l, time and power sav in g. 

Regarding the advantages of the improved (both domestic and com mercial) stoves, all 

respondents have responded that they are cleaner (hea lthier), convenient to use, effic ient 

in sav ing fuel, time and human power (Table5. 17). 

Similar resul t was shown in the FGD. It is descri bed as follows: 

All participants agreed that the "Mirt" stove is convenient to use. They indicated 

improved stoves produce less smoke as compared with that of the traditional 

stoves which implies that the improved stoves conserve energy properly which 

was emitted and lost through smoking in the traditional stove. They also showed 

that the stoves enabled them to be ji-ee ji-om smoke and heat that comesji-om the 

open oil' combustion of biomassjilel in the traditional stoves. 

Table 5.1 7: Sa mple households' perception on advan tage of stoves 

Perception between owners and Non-owners on Advantages of stoves 

Owners Non Owners 

Type of stove Low cost and Efficient Efficient Low cost Efficient Effic ient and 

easily avai lable 

Trad itiona l tri pod 220( I 00) -
Metal charcoa l 2 16(98 .2) -

"M irt" domesti c - -

"Mirt" commercial - -

The num bers In parentheSIS are pe rcentages 

Source: Fie ld Survey, 2009 
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and and easily healthier 

healthier available 

- - - 183( I 00) 

4( 1.8) 183( I 00) - -
220( 100) - - 183( I 00) 

220( 100) - - 183( I 00) 



5.6 Correlates of Fuel Saving Technologies 

In this secti on effo rt has been made to exp lore those demographic and socio-econom ic 

(o rrelates o f fuel saving technolog ies with regard to the ownership of improved "Mirt" 

stoves. The bi-variate and multivariate statistical models are used. 

5.6.1 Bi-Variate Analysis 

To see the assoc iation between each predictor variable and the ownersh ip of household 

improved " Mirt" stoves, the analysis used cross-tabulation of each predictor variab les 

--llgainst tQe Qutcome variab le. 

Chi-sq uare test is al so used to examine whether signi fi cant correlat ions ex ist between the 

dependent and predictor variables where the dependent variab le is ownersh ip of improved 

"Mirt" stoves, which is expected to be influenced by different predictor variab les. 
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Table 5.19: Association between household ownership of improved "Mirt" stoves and 
selected predictor variables in Tehuludere Woreda 

Own "Mirt" Pearson 
Variables Category n domestic stoves Chi- df 

Yes (%) No (%) squa re 
Demographic Variables 

Sex of HH Female 78 55. 13 44.87 1.883 I 
Male 325 58.15 4 1.85 
<35 104 84.62 15.3 8 64.122 2 

Age ofHH 35 -49 183 6 1.20 38.80 
~50 116 27.59 72.4 1 

Marita l status Currently ma rried 347 53.03 46.97 9.868 2 
Widowed 30 77.78 22.22 
Others 20 40.00 60.00 

Household size ::;5 263 69.96 30.04 35.679 I 
>5 140 34.29 65.7 1 

N umber of ~3 56 35.71 64.29 3.6 12 I 
females in HH <3 347 61. 10 38.90 

Socio-economic Variables 

Literacy status Literate 212 86.79 13.2 1 112.581 I 
Illiterate 191 25. 13 74.87 
~20000 247 53.44 46.56 10.428 2 

Asset 15000- 19999 96 58 .33 41.67 
< 15000 60 73.3 3 26.67 
~2500 183 63 .3 9 36.61 58.833 2 

Income 1500-2499 108 77.78 22 .22 
< 1500 112 28.57 7 1.43 

Number of Rooms ~4 263 56.27 43 .73 0.008 I 
<4 140 60.00 40.00 

Exposure Rela ted Variables 

Distance to ma in Near 200 56.00 44.00 0.3 18 I 
road Far 203 53 .20 46.80 

Ko la 140 7 1.43 28.57 I 1. 80 I 2 
AgI'O ecology Wo ina-Dega 148 56.76 43.24 

Dega 11 5 4 1.74 58.26 
Training Yes 255 78.43 2 1.57 102.559 I 

No 148 2 1.62 78.38 
<50 11 6 79.31 20.69 38. 103 2 

Perception of price 50-60 132 63.64 36.36 
>60 155 36. 13 63.87 

Signifi cance (P-Val ue): P<0.05 
Source: Calculated frOIl! Field survey data, 2009 
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P-val ue 

0.170 

0.000 

0.007 

0.000 

0.057 

0.000 

0.005 

0000 

0.929 

0.573 

0.003 

0.000 

0.000 



5.6.1.1 Household Demographic Characteristic a nd Ownership of Improved "Mirt" 

Stoves 

Attempt is made to provide an overview of the re lationship between demographic 

variables and ownership of improved " M irt" stoves of househo lds. 

Age of Household Head 

Age of household head is one of demographic fa ctors that determine ownership of 

im proved "Mirt" stoves of the househo ld. As it is shown in Tab le 5.19, large propo rtion 

of househo ld heads (84.62 percent) that own the improved stoves is found in the age 

group less than .)5 yea rs 01a.Abour61-:2-rrerc·enrof hulTseholds headed by-persons--of age 

between 35-49 years old own the im proved "M irt" stoves. While 72.4 1 percen t of those 

headed by 50 years old and above did not own the improved stoves. 

The Pearson chi-square is a lso showing statistica lly signi fi cance associat ion between the 

age of the household head and ownership of improved "Mirt" stove of households with 

X2 = 64.122 and P<O.OO I. The reason is that yo un ger peop le are re lat ively more exposed 

to new techno log ies li ke "Mirt" stoves. 

Sex of Household Head 

As Table 5.19 ind icates fema le headed households and male headed households are 

a lmost the same in owning the technology with 55. 13 percent and 58.15 percent 

respective ly. Similarl y, the propo rti ons of fe male and male respondents who do not own 

the tech nology are approximate wi th 44.87 percent and 4 1.85 percent respecti vely. The 

Pea rson chi-square tests has also implied that there is no signifi cant stat isti ca l assoc iation 

between sex of head of the household and ownership of improved "Mirt" stove status of 

househo lds (X 2 = 1.883 and P>O.05). 

Household size 

As shown in Tab le 5.19, the associatio n between househo ld s ize and ownershi p of 

improved "Mi rt" stoves of the household is stat isti ca ll y signifi cant (X2 
= 35.679 and 

P<O.O I ). The proportion of improved "Mi I1" stove owners increase when househo ld size 

decreases ; whic h fit s to the assumptio n that ' small household size is pos itively correlated 
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with ownershi p of improved "Milt" stove of households. On the other hand th e 

proportion of improved "Mirt" stove non-owners increase when household s ize increases. 

Number of female households: 

As it is confirmed in Table 5. 19 the association between number of fema le members in 

th e household and ownership of improved "M irt" stove of households is not stati stica ll y 

signifi cant (X2 = 3.6 12 and P>0.05). Moreover, the proportion of Mirt" stove owner 

households increase when number of females in the household decreases; whi ch is 

oppos ite to the assumption that presence of large number of fema les is pos iti ve ly 

cor elmed-with-ownership of improved "M ilt" stove. On the-other hand th e-.p ropOltio~oL 

improved "Milt" stove non-owners increase when the number of females in the 

household increases which opposes the assum ption. Th is result needs further 

investi gation. 

Marita l Sta tus 

Marital statu s is a lso one of the vari ables which affect household ownership of im proved 

"Mirt" stove . According to Tab le 5.19, widowed ho useholds have the higher pro portion, 

which is 77.78 percent; in owning improved "Mi rt" stoves while divorced or sepa rated 

households have the larger proporti on (60 percent) in not owning improved "Min" 

sto ves . The Pearson ch i-square tests has also im plied that there is significant statisti cal 

assoc iation between mar ital status of head of the household and ownership of improved 

"Milt" stove status of househo lds (X 2 = 9.868 and P<0.05). 

5.6.1.2 Household Socio-economic C haracteristics and Ownership of Improved 

" Mirt" Stoves 

In thi s sub-section the researcher argues that househo lds' ownership of improved "Mirt" 

stoves is correlated with socio-economic characteri sti cs. 

Literacy Sta tus of Household Head 

There is statistica lly significant difference between illiterate and literate household heads 

in their ownership status of improve "Milt" stoves . From the tota l illiterate household 

heads, 74.87 percent and 25. 13 percent do not own improved " Mirt" stoves and own 

improved "Milt" stoves respect ive ly. On the other hand , from the tota l literate household 
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heads 13.21 percent and 86.79 percent of li terate household heads do not own improved 

" Mirt" stoves and own improved "Mi rt" stoves respectively. Thus, the li ke lihood to own 

im proved " Mirt" stoves exceeds by 61.66 percent among lite rate household heads 

compared to the illiterate household heads (Ta ble 5. 19). 

The Pearson Chi-square test also shows stati st ica ll y significan t association between 

ownership of improved " Mirt" stoves of househo ld heads and literacy status (X2 
= 

11 2.5 81 and P<O.OO I). 

Income 

A-s--shown in Tab le-5 .1 9, the associat ion between income and ownershi p of impmved 

" Mirt" stoves of the household is stati sti ca ll y signifi cant (X2 
= 58.833 and P<O.OO I). The 

proport ion of improved "Mirt" stove owners inc rease when income increases and 

proporti on of improved "M irt" stove non-owners increase when income decreases; thi s 

fits to the assumptio n that ' larger income households are pos it ive ly correlated with 

ownersh ip of improved " Milt" stove of households. 

Asset 

As shown 111 Table 5 .19, the association between assets and ownership of improved 

"Mirt" stoves of the household is statistically significant (X2 = 10.428 and P<0.05). 

However, the proportion of improved " Milt" stove owners increase when asset decreases 

and proport ion of improved " Milt" stove owners decrease when income decreases; whi ch 

opposes to the ass umption that ' larger asset households are posit ively corre lated with 

ownership of improved "M ilt " stove of households. Th is shows that the result needs 

further investigation. 

Number of rooms 

The associati on between the number of rooms a household owns and ownership of 

improved "M ilt " stoves is insignifi cant (X 2 
= 0.008 and P>0.05). But in Tab le 5. 19, the 

proport ion of improved " Mirt" stove owners increase when number of rooms decrease 

and proport ion of improved " Mirt" stove non-owners decrease when number of rooms 

decrease; which opposes to the assumption stated ' more number of rooms is pos itivel y 

correlated with ownership of im proved "Mirl" stoves ' . This shows that the result needs 

fu rther investigation. 
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'i.6.1.3 Household Ex posure Related Characteristics and Ownership of Improved 

"Mirt" stoves 

Dista nce from Main Roads 

According to Tab le 5.19, among those households who are near (30 minutes walking 

di stance) to ma in road, 56 percent of them own of improved "M irt" stoves. And fro m 

those households, who are fa r (more than 30 minutes wa lki ng d istance) from th e main 

road, 53.2 percent of them own of improved "Mirt" stoves; and res ul t indicates that the 

association between ownership of improved " Mirt" stoves and d istance from main road is 

not stati stically sign ifi cant (X2 = 0.3 18 and P>0.05). 

Agro-eco logy 

It is assumed that Ko la and Woina-Dega are pos itive ly assoc iated with owning improved 

"Mirt" stoves than the Oega agro-ecology since the Dega eco logy has relat ively some 

amount of forest in the area . As shown in Table 5.19, the proportion of households who 

own the improved "Mitt" stoves increases as we go from Oega to Kola and the proportion 

of those households that do not own those stoves increases from Ko la to Dega which fits 

to the assumption and shows a significant relation (X2 
= 11.80 I and P<0.05). 

Tra ining of a household member 

There is stat ist ica ll y s ignifi cant di fference between tra ined and non-tra ined ho useho lds in 

their ownersh ip status of improve "Mirt" stoves (X2 = 102.559 and P<O.OOI). As can be 

seen fro m Table 5. 19, out of the tota l non-trai ned households, 2 1.62 percent and 78.38 

percent of non-trained households own im proved " Mirt" stoves and do not own im proved 

"Mirt" stoves respecti ve ly; where as fro m the tota l tra ined households 78.43 percent and 

2 1.57 percent of trained households own improved "M itt " stoves and do not own 

im proved "Mi rt" stoves respectively. Therefore, the probability to own improved "Mirt" 

stoves exceeds by 56.8 1 percent among tra ined households compared to the non-tra ined 

households. 

Perception of prices 

Pe rception rega rd ing price of stoves is one of the var iab les to be cons ide red in affecting 

households ' ownership status of improved " Mi rt" stoves in th is study. Accord ing to Tab le 
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the mode l is adeq uate to desc ribe the data is accepted. Besides, if Omnibus test of mode l 

coeffici en ts is s ignificant, it im plies that the model fit s the data adequate ly (Annex V). 

In general , the goodness-of-fit assessment of the mult ivariate log istic regression model 

implied th at the mode l fit s the data we ll. 

5.6.2.2 Checking Multi-collinea rity 

Mu lti-collinearity is a hi gh degree of co rre lation among severa l independent vari ables. 

Mu lticollinearity may be induced du e to poor samp ling method, misspec ifi cat ion and 

over lilting-o f a model- as well as improp~r use.-of dummy va riab les ~failure..LO excl ude 

one variabl e from the model). 

In this stud y, three meth ods are used to detect multico llinearity. These are the coeffici ent 

of contingency, the Variance Inflation Factor (V IF) and the Kenda ll 's corre lation matrix. 

Coeffic ient of continge ncy is used to avo id multi-co llinear ity s ince all th e pred icto r 

variab les are catego ri ca l. The coeffic ient of continge ncy ranges between 0 and I . The 

larger the va lue of the coefficient o f cont inge ncy indicates strong assoc iation between 

predictor va ri ables and the small er the value indicates weak assoc iati on between predictor 

va riab les. Accordi ng to the result, variab les that have strong co rre latio n are e ither merged 

or dropped out. (A nnex III) 

The other method used is the VIF o r tolerance; where 

2 I 
tolerance = I - R , VIF = ----

tolerance 

A tolerance of less than 0.20 and/or a VIF of 5 and above indicates a multicol linear ity 

problem (O'Brien, 2007). As Table 5.2 1 shows, all values of the to lerance va lues are 

c lose to I and no value of the VIFs exceed 5 im plies that mu ltico llinearity may not be a 

cause of concern. 

Accord ing to th e Kendall 's correlat ion matrix shown in Annex IV, none of the bivariate 

co rre lat ions between any two predi ctor variab les exceeded 0.8 indicating that 

multicollinea rity is not a seri ous prob lem among the categorical predictor variab les. 
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I 
Table 5.21: Results of collinearity statistics 

Mode l Coeffic ients Collinearit) Stat ist ics 
Tolerance VIF 

Distance to main road 0.923 1.083 
Training 0.584 1.71 I 
Percept ion of Prices 0.863 1.1 58 

Sex of HHH 0.463 2. 158 
House size 0.54 1 1.850 
Income 0.645 1. 55 1 
Asset 0.769 1.300 
Marital status 0.464 2.154 
Literacy status 0.562 1.778 
Number of Room 5-- 0.799 1~52 

Agro-ecology 0.852 1.1 74 
Number of Female fam ily members 0.716 1.397 
Age of HHH 0.679 1.472 
Source: Field survey, 2009 

5.6.2.3 Model Results 

Based on the results of uni va riate analysis, a model containing 13 selected predictor 

variables and some selected interaction terms were included in the multivari ate analys is. 

Using the Enter method, 13 predictor variab les were selected and have a significant joint 

impact in determ ining household ownership of improved "Milt" stoves, and the last 

category was used as a reference category. The multivariate logistic regression result is 

summarized in Table 5.19. 

The Omnibus tests of models coeffic ients had a chi:squa re value of 3 16.063 on 19 

degrees of freedom , which is highly significant beyond 0.00 I levels indicating that the 

predictor variab les presented in Table 5.19 have a joint signi fica nt importance in 

pred icting household improved stove ownership. The model chi-square va lue was 

316.063 on 19 degrees of freedom and was highly significant beyo nd 0.00 I level 

indicating that the inc lusion of the explanatory var iab les contr ibuted to the improvement 

in fit of the ful l model as compared to the constant only model. The Cox and Snell and 

Nage lkerke pseudo R-square va lues of the model were 0.544 and 0.727, respecti ve ly. The 

Hosmer-Lemeshow test result reported chi -square value of 10.029 with p-value of 0.263 

on 8 degrees of freedom. However, this p-value is greater than the 0.00 I and 0.05 level s 

56 

-+ 



showin g that there is no d iffe rence between the obse rved and the mode l predicted values 

and hence est imates of the model fit the data at an acceptab le level (Annex V). 

In genera l in mu ltip le regressi on analys is, R' is used to explain the amount of var iation of 

dependent var iable ex plai ned by change in indepe nd ent variables. However, in the case of 

logisti c regression R' can not be directly calcu lated . Hence, instead of R'. Nage lkerke R' 

statist ics is used. Accord ing to this result, the va lue ofNagelkerke R' is 0.727, wh ich impli es 

that 72.7% of variation in the dependent variable is explained by the independent variables 

inc luded in the mode l (A nnex V). 

As it has been o bserved in Table 5.22 the model is estimated by cons ide ring househo ld 

demographic and soc io-economic variab les on the imp roved " Mirt" stove ownersh ip 

status of sample househo lds. In the model the odds rat io indicate whether a particular 

vari ab le is associated w ith the ownersh ip of imp roved "Mi t'!" stoves. The level of 

in fluence (both negat ive and positive) of predictor variab les on dependent vari able 

presented based on the va lue of odds ratio and g iven in the last col umn of Tab le 5.22 . If 

the va lue of th e odds ratio is greater than I , the probab ility to own an im proved " Mitt" 

stove is high for that group in re lat ion to reference category; whereas if the odds ratio is 

less than I, the probability to own an improved "Mirt" stove is low for that particular 

category. Moreover, if the odds rat io is I, the give n variab le has no effect on the 

improved "Mirt" stove ownership statu s of the given household. 
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Age of Household Head 

Age of the household was found to be negatively and statistica ll y s ignifi cantl y re lated to 

the probab ility of househo lds' ownership of improved " Mirt" stoves. As shown in Tab le 

5.22, households headed by persons aged less than 35 years old have better chance to 

own "M irt" stoves than households headed by age greater than or equal to 50 yea rs o ld. 

Thus, the probabili ty to own improved "Mirt" stoves is greater by 0.022 among 

households headed by age less than 35 years o ld compared with househo lds headed by 

greater than or equal to age 50 years o ld (P<O.OO I). Those households headed by persons 

aged 35-49 yea rs-were a lso-s ignifi cant -comparecLwitlLthe_refeLence gmup at P<0.05. 

Therefore, the hypothes is which stated the age of household head is negative ly co rrelated 

to owning improved " M itt" stoves is accepted. 

Sex of Household Head 

As indicated in Tab le 5.22, sex of household head is fou nd to be statist ica ll y ins ign ifica nt 

in determin ing household ownershi p of "Mirt" fuel sav ing stoves (P>0. 05). But the 

likelihood of owning improved "Mirt" stoves is greater by 0.631 among fe male headed 

households compared to male headed households. 

Household Size 

Th~ model ind icates that the relationship between household Size and ownership of 

"M irt" fue l saving stoves is stati sti call y insignificant . Then, the hypothes is that states 

small fami ly s ize is pos it ive ly co rrelated with ownership of " Mirt" fuel sav ing stoves is 

rejected as shown in Table 5.22 with a P>0.05 . 

Number of Female family members 

As Table 5.22 dep icts that the re lat ionshi p between the num ber of females in the 

household and ownership of "Mirt" fu el sav ing stoves is stat isti ca ll y signifi cant (P<0.05). 

Then the hypothes is which states th at the presence of more num ber of fema les in the 

household leads to the ownership of"M irt" fu el sav ing stoves is accepted. 
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Marital Status 

Ma rita l status of the ho useho ld head was used as an indicator of ho usehold ' s ownership 

of fuel saving technologies. Acco rding to the res ul ts of the study in Ta ble 5.22, w idowed 

heads were more likely to own improved "M irt" stoves as compared to those separated or 

d ivorced (P<0.05) . The currently married household heads did not have a signifi cant 

re lation with ownership of the improved "M irt" stoves as compared to those separated o r 

divorced (P>0.05) . 

Literacy Status 

Literacy status of the household head has negative and signifi cant relationship with 

ownership of improved "Mirt" stoves (P<O.OO 1). Thi s ind icates that households headed 

by literate persons are more likely to own improved "Mitt" stoves than househo lds 

headed by illi terate ones. Accordingly, the probabili ty to own improved "Mirt" stoves 

increased by 0. 119 among households who attained some leve l of education compared 

with households that did not. Then, the hypothesis wh ich states that hi gh educat ional 

attain ment is corre lated w ith owni ng improved "Mir!" stoves, is accepted (Tab le 5.22). 

Th is result is the same as the work ofTadelech (2001). 

Income 

This sub-sect ion deals w ith the re lat ionshi p of households' income wh ich is obta ined 

fro m sel l of anima ls, crops, cash crops and from rem ittance) w ith ownership of improved 

"Mirt" stoves. Households w ith la rger in come are signifi cantly re lated with ownershi p of 

im proved "M irt" stoves (P<0.05). Thi s shows that hi gher income households are more 

likely to own im proved " Mirt" stoves th an lower income househo lds (Tab le 5.22). 

Asset 

In th is sub-section, the re lat ionship of ho useholds ' asset (obta ined from the num ber of 

animals they have and the amount of crops they produ ced and changed into Ethiop ian 

Birr) w ith ownership of improved "M ir!" stoves is prese nted. The large r the asset of 

households is pos it ive ly and signi fica nt ly related wi th ownersh ip of improved "Mirt" 

stoves (P<0.05). Th is shows that the higher the asset househo lds have the mo re likely to 

own improved " M irt" stoves than those with lower assets (Tab le 5.22). 
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Training of a household mem ber 

Training of a househo ld member has a sign ificant re lationship wi th ownership of 

improved "M irt" stoves (P<O.OO I). This indicates that the more the ho usehold members 

get tra ining, the more the probability to own improved "M irt" stoves than those members 

th~t docs not have training. Acco rdin g ly, the probability to own improved " Mirt" stoves 

increased by 0.0 19 amo ng househo lds who have some tra ined members compared w ith 

househo lds that do not have. Then the hypothes is which states that train ing of hoseho ld 

members is correlated with owning improved "M ilt" stoves (Table 5 .22). 

Distance to main road 

The closer the di stance of househo lds to ma ll1 roads, the more expos ure to a new 

techno logy; th at is the nearer the househo ld to main roads, the hi gher the probability to 

own improved "M irt" stoves. The model indicates that the relationsh ip between di stance 

to ma in roads and ownership of "Mirt" fu el sav ing stoves is statist ica ll y insignifi cant. 

Then the hypothes is, which states the closer the househo lds to main roads is positively 

cu rre laleJ "ith o"nership or" Mir( ' fuel sav in g stoves, is rej ected as shown in Table 5.22 

with a P>0.05 . 

Perception of prices of "Mirt" stoves 

The actual pri ce o f th e stoves in the area is about 60 Eth iop ian Birr. The probability of 

ownin g of the improved "Mirt" stoves increases as th e percepti on in the price o f stoves 

decrease . The result in Tab le 5.22 dep icts that perception in prices of stoves is negative ly 

and significantly re lated with owning the improved "Mirt" stoves (P<O.OOI ) . The 

probab ility to own improved "Mirt" stoves increased by 0.21 5 among househo lds who 

have less percept ion of prices compared with households that do not have. 

Agro-ecology 

The probabi li ty of owning of the improved " Mirt" stoves increases as th e agro-eco logy 

becomes hotter and hotter and bare land. The res ult in Table 5,22 depicts that households 

in Ko la and Wo ina-Dega areas a re negati vely and significant ly related with own ing the 

improved "M ilt" stoves (P<0.05). The probability to own improved "Milt" stoves 
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increased by 0.335 and 0.197 among households who li ve In Kolla and Woina-Dega 

respecti ve ly than those who I ive in the Dega area. 

Number of rooms of the house 

Here, the researcher argues that th e more the number of rooms a household has the more 

li ke ly to own im proved "Mi rt" stoves since as mo re roo ms are there it is poss ible to have 

a c lass for kitchen. The res ult of the log isti c regress ion in Table 5.22 shows that there is a 

significant re lati onship with ownership of improved "M irt' stoves (P<0.05) . Hence, the 

hypothes is is accepted. 

Genera ll y, the multivariate analys is resul ts indicated that age, literacy statu s, income, 

asset, marita l status, number of rooms of the house, tra ining, number of females in the 

household, perception of prices and agro-eco logy are signi ficantl y corre lated wi th 

household ownership of improved "M irt" stoves, whereas sex, di stance to mai n road and 

household size are not statist icall y significant. 
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CHAPTER SIX: SUMMARY, CONCLUSIONS AND 

RECOMMENDA TIONS 

6.1 Summary 

The main objective of the stud y is to identify demographic and socio-econom ic co rre lates 

of fuel saving technol og ies in Tehuludere Woreda with a particular emphas is on 

improved "Mirt" stoves. As it is indicated earlier, the Wereda is one of the most densely 

populated areas in the Amhara Regiona l State with 256.83 perso ns per sq uare kilometer. 

On top of th is, an ever increasing popu lation in the area leads to imbalance between 

population and reso urces. The increase in househo ld energy demand is one of the pecu li ar 

examples for accelerati ng rate of env ironmental degradation, particularly due to so il 

eros ion and deforestati on . To minimize the household energy caused env ironmental 

degradat ion, it is crucia l to adopt techno logies that save fuel ene rgy used by househo lds. 

But there are some demographic, socio-economic and exposure related factors and 

household characteristics whi ch are related to the issue. Thus, the study focuses on 

identifying demograph ic, soc io-economic and exposure re lated corre lates w hi ch affect 

the ownership of fuel sav ing technologies in the Wereda. 

The study used both primary and secondary data. The process of data col lection involved 

a stratified random sampli ng method whi ch was employed to se lect the final sampl ing 

units. Informat ion was gathered from 403 ho useholds. Qualitative and quantitative 

methods of analysis we re employed. Different methods were employed to examine the 

possible assoc iation and co rre lati on of each of the 13 independent variables with the 

dependent variabl e. For th e quantitative method , the bivariate and multivariate analyses 

we re made. In the qualitati ve aspect, focus gro up discussions were held to support the 

results that were gained from the quantitati ve ana lysis and to incorporate some addit iona l 

information regard ing househo ld improved "M irt" fuel savi ng stove technolo gies. The 

backgro und characteristics of the respondents we re also presented in simple stati st ics. 

The dependent variable analyzed is househo lds' ownership of improved "Mirt" stoves. 

Log istic regress ion model was used for est imat ion. 
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The descriptive analysis revea led that 54.6 percent of the sample households owned the 

improved "M ilt" stoves whi le those households that do not own the improved "Mirt" 

stoves consti tuted 45.4 percent. Ma les const itute the substantial fi gure 80.6 percent of the 

samp led households. The average household size was 5.16 and the average number of 

females in the household was 2.66. Regardi ng mari ta l status, about 86. 1 pe rcent were 

currentl y married. The literate respondents make up 41.6 percent of the sample 

population. About 45.4 percent of the sample households are in the middle age group 

(age 35-49). 

The resu lts of bivariate-analysis indicated that--sex, numbel=-of females in the_household~ 

di stance to main road and number of rooms owned were insignificant, whi le the other 

ni ne pred ictors such as Age, Marita l status, househo ld size, li teracy status, asset, income, 

training, perception of prices, and agro-eco logy were significant ly correlated with 

ownership of improved "Milt" stoves. 

The goodness offit assessment and significance test of each predicto rs of the multivariate 

logistic regress ion model were adequate to describe the data and statis ti ca ll y signifi cant 

respect ively. This implies that the predictor variables have signi ficant joint and separate 

in fluence in explaining the variat ion in the outcome variable. Colinearity diagnostic tests 

show that multicollinearity was not a great threat to the reliab ility of est imated mode l 

coeffic ients. The logistic regression ana lys is was applied in order to define the individual 

effects of the d ifferent predictor variables. Th is analys is al so confirmed with the result 

observed in the bivariate analysis except in num ber of rooms of houses owned and sex of 

ho usehold heads. 

6.2 Conclusion 

This study focused on the sample households demographic and socio-economic co rrelates 

of fuel sav ing technologies wh ich in turn helps to minimize environmental degradation. 

One of the major outcomes from the FGDs he ld in this study is that the improved "M irt" 

stoves are more efficient in saving time, fuel wood and human power. Households say 

they save fuel wood and other energy sources by half (50 percent) so that the remaining 

fue l can be used fo r another time. 
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One of the findin gs obtained in thi s stud y shows most househo lds are kitc hen users in side 

th eir house whi ch in turn means they are exposed to indoor a ir pollution. This problem 

particularly hurts mothers and children. 

In general , the ownership of improved "Mirt" stove techno logies IS very important 111 

sav ing time, saving fuel wood, sav ing women power, improv ing the hea lth of househo ld 

members. This leads to minimized environmenta l degradation thereby conse rving forests. 

And women can a lso participate in other deve lopment activities. Hence, owning the 

techno logy is unquestionable. 

6.3 Recommendations 

As envi ronment is interlinked to popul ation , environmental degradat ion is affected by 

man y demograph ic and socio-economic statuses of the people as well as the natura l 

ca lamity. There is no s ingle se lf governin g factor that causes the over depletion of the 

ex isting limited natural resources at loca l level, rather it is the commutative effects of 

man made and natural phenomena. 

The growth of population in th e rural area of the study area is ri s ing up where the land 

and amount o f forest avai lab le for additional peop le is decl ining. If it conti nues like thi s, 

resource to 111an ratio becomes lower and lower and reach at a critical stage. 

Based on the results of the study the fo llow ing poss ible recommendations are forwarded. 

• As it is shown in the finding , ownership of improved "M irt" stoves is hi gh for 

househo lds who have better income and as set status. Hence , concerned bodies 

shou ld facil itate ways of improving the income and asset statuses of the people. 

• Literacy status of the peop le is al so a crucial factor in the ownership of 

technologies like im proved "M irt" stoves which decrease env ironmental 

degradat ion through th e efficient use of fuel wood . Therefore, expansion of 

>chaals and improv ing leaching environme nts in the rural areas is necessa ry to 

increase the literacy status of the peop le. 

• Increase awareness o f the people th rough tra ining on environmenta l, eco nomical 

and soc ial va lues of imp roved stoves. 
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Annex-I 

Addis Ababa University 

College of Development Studies 

Institute of Population Studies 

Survey Questionnaire on Demographic and Socio-Economic Correlates of Fuel Saving 

Technologiesin Tehuledere-Wereda: The Case-of "Mirt" Stoves 

Verbal Consent 

Hello! My name is ________ . I am data collector in this study. 

This questionnaire is designed and prepared to co llect data from households by the student of 

Addis Ababa University for the partial fu lfillment of Master of Science (MSc) in Population 

Studies. The data collected is kept under confidential and only for academic purpose and result. 

The mam objective of the research is to assess the mam demographic and soco-economlc 

correlates re lated to fuel sav ing technologies in Tehuledere Wereda. 

Therefore, to show your di rect contribution, prov ide the information honestly and responsi bly. I 

sincerely express my utmost thanks fo r your undeserved cooperation . 

Notice: 1. Please fo llow the directions carefully to choose answers for each question. 

2. Use the code for each question 



Annex-I 

Addis Ababa University 

College of Development Studies 

Institute of Population Studies 

Survey Questionnaire on Demographic and Socio-Economic Correlates of Fuel Saving 

Technologies in Tehuledere Wereda: The Case o~t" Stoves 

Verbal Consent 

Hello! My name is _ _ _ _ _ _ _ _ . I am data collector in thi s study. 

This questionnaire is designed and prepared to collect data from households by the student of 

Add is Ababa University for the partial fulfillment of Master of Science (MSc) in Population 

Studies . The data co llected is kept under confidential and only for academ ic purpose and result. 

The main objective of the research is to assess the mam demographic and soco-economic 

correlates related to fuel sav ing technologies in Tehuledere Wereda. 

Therefore, to show your direct contribution, provide the information honestly and responsibly. [ 

sincerely express my utmost thanks for yo ur undeserved cooperation. 

Notice: I. Please fo llow the directions carefully to choose answers for each question . 

2. Use the code for each question 



1. General Information 

10 1. Local Identification 

Zone: South Wollo Wereda: Tehululedere Kebele: ___ _ 

Agro-Ecology: I . Dega 2. Woina Dega 3. Kolla 

102. Distance to main road: I. Near 2. Far 

103. Interviewers Name: __________ _ 

104. Date of Interview: ___ 1.5 Time of Interview: Starting time: _ Finishing time: _ 

2. Household's Demographic and Socio-ecouomic Characteristics 

201. Sex of the household head: I. Male 2. Femal,.--

202. Age (in completed years) ______ _ 

203. Marital Status : I . Single 2. Currently married 3. Widowed 4. Divorced 

5. Separated 6. Other; specify_ 

204. Ethnic background: 1. Amhara 2.0romo 3. Tigre 

205. Religion: I. Muslim 2. Orthodox 3. Protestant 

Female 

4.0thers 

4. Catholic 5. Traditional 

206. Total family size: __ _ Male __ _ ----
207 Place of residence 1. Urban 2. Rural 

208. Educational level of household head 

I.llliterate 2. Read and write 3. Elementary 4. Secondary school 5. Certificate 

6. Dip loma and above 7. Other; specify __ _ 

209. Please provide us the fo llowing information on the characteristics of your HH members 

No Name Relation to household head Sex Age Educational Level(for those 
(Optional) I . Husband 2. Wife I . Male aged 7 and over) 

3. Son 4. Daughter 2. Female I . Illiterate 2. read and write 
5. Relative 3. Elementary 4. Secondary 
6. Other (Specify) school 5. Certificate 

6.Diploma and above 
7. Other; specify 

I 
2 
3 
4 
5 
6 
7 
8 
9 

-+ 



• , 

210 Occupation of the respondent 

I. House wife 2. Government employee 3. Private sector 4. NGO employee 

5. Own business 6. Pensioned 7. Unemployed 8. Daily laborer 9. Agriculture 

211 Ownership of the house you live: I. Own 2. Rented 3. Other; spec ify __ 

212 Number of rooms of the house you live: I. I 2.2 3. 3 4.4 5.5 6.6 

213 The wall of the house is made of: I. Bricks/stone 2. Wood and 'Chika' 3. Other; specify_ 

214 The roof of the house is made of: I. Corrugated iron 2. Grass 3. Other; specify_ 

215 Give us your annual family income obtained from (in Ethiopian Birr): 

I. Sale of crop _ _ 

4. Remittance 

2. Sale of livestock 3. Daily labor __ 

5. Trade _ _ _ 6. Other, spec ify __ 

2 16 Number of livestock in the house 

I. Cattle 2. Horse 3. Donkey _ _ 4. Chicken 

5. Sheep and goat_ 6. Camel ___ _ 

217 Amount of production in quintals 

I. Sorghum __ 2. Teff 3. Wheat 4. Barley __ 5. Other, specify_ 

218 How do you evaluate the trend of the following in your area? 

I = Increasing 2=Decreasing 3=Not changed 

Population Size 

Forest 

3. Household Fuel Consumption Pattern and Related Issues 

30 I Types offuel you most utilize for injera baking? 

I. Wood 2. Branches and leaves 3. Wood and BLT 4. Saw dust 

4=Unknown 

5. Dung 

6. Electricity 7. Wood and dung 8. Wood, dung, Branches and leaves 9. Other 

302 What type offuel do you most util ize for wot cooking? 

I. Wood 2. Charcoal 3. Wood and Charcoal 4. Kerosene 

5. Charcoal and kerosene 6. LPG 7. Wood and dung 8.0thers; specify __ _ 

303 What type of fuel do you most utilize for coffee making? 

I. Wood 2. Charcoal 3. Kerosene 

4 . Charcoal and kerosene 5. Wood and dung 6.0thers; specify __ _ 



304 Fuel consumption pattern of major fuels for the last two years? 

NQ Type of Consumption pattern 

fuel I- Increase 2- Dccrease 3- No change 

1 Fuel wood 

2 Charcoal 

3 Kerosene 

4 Electricity 

5 LPG 

Questions 305 - 317 are based on the answer of Qn. NQ. 304 

305 Why do you utilize fuel wood for household cooking? 

4- Stop utilizing 5- Never utilizing 

1. It is cheap 2. Easily available 3. No other choice 4. Others; specify __ _ 

306 If you don't utilize fuel wood for cooking, what is your main reason? 

I. Scarcity 2. No external kitchen 3. Health problem 4. Others; specify __ _ 

307 How do you obtain the fuel wood? 

1. Co llecting freely 2. Purchasing 3. Collecting and purchasing 4. Others; specify _ _ _ 

308 If you obtain the fuel wood by collecting freely, who is responsible for the job? 

I. Children 2. Mother 3. Father 4. Other family members 

309 If you obtain the fuel wood by purchasing, from whom do you purchase most of the time? 

I. Women load 2. Donkey load 3. Local market retailers 

4. I and 2 5. Others; specify ___ _ 

310 From where do you obtain charcoal? 

1. Charcoal retailers 2. Charcoal whole se llers 3. From utilized fuel wood 

4. Others; specify __ 

311 If you utilize branches and leaves, how do you obtain the fuel? 

I. Collecting 2. Purchasing 3. Co llecting and purchasing 4. Others; specify __ 

312 If you utilize saw dust, how do you obtain the fuel? 

I. Collecting 2 . Purchasing 3. Others; spec ify __ 

313 What kind of fuel did yo u utilize before you started to consume kerosene for household 

cooking? 

1. Fuel wood 2. Charcoal 3. Fue l wood and charcoal 4. E lectricity 5. LPG 

314 From where do you purchase kerosene? 

1. From petrol station 2. From petrol retailers 3. Others; specify __ 



315 Has the increment in the price of kerosene affected your consumption? I. Yes 2. No 

316 What measure did you take to cope up? 

I. Minimize consumption 2. Shift to traditional fue l 3. I and 2 

4. Taking out without properly cooked 5. Others; spec ify _ _ 

317 For how long did you utilize LPG? 

I. For less than two years 2. 3-5 years 3. More than five years 

4. Kitchen Environment and Frequency of Cooking 

401 Do you have a permanent place for cooking? I. Yes 2. No 

402 If the answer forQn.No. 40 I is yes, is your kitchen separate from the main house? 

I. Yes 2. No 

403 If the answer for Qn. No. 40 I is no, where do you cook? 

I . In the open air 2. In the living room 3. Use neighborhood kitchen 4. Others; specify __ 

404 What is the frequency of injera baking? 

I. Every day 2. Every 2-3 days 3. Every 4-6 days 

4. Once in a week 5. Other; specify __ _ 

405 How many injeras do you bake per session? 

1. Less than 15 2. 15-30 3. 30-40 4. Do not know 

406 Do you sometimes buy injera? I. Yes 2. No 

407 If the answer for Qn. No. 406 is yes, why do you buy? 

I. To minimize fue l consumption 

3. Kitchen problem 

2. Irregular injera consumption 

4. Other; spec ify ___ _ 

408 What is the frequency of Wot cooking? 

I. Once every day 2. Twice every day 3. Once every 2-3 days 4. Other; specify __ 

409 What is the frequency of coffee making? 

I . Once every day 2. Twice every day 3. Once every 2-3 days 4. Never 5. Other; specify_ 

5. Information about Improved Stoves 

501 How do you obtain traditional stoves? 

I. Purchasing 2. Self made 3. Gift 4. Freely availab le 5. I and 4 

502 If your answer for Qn. NQ.501 is self-made, do you sell your products? I . Yes 2. No 

503 Are you familiar and well informed about improved ("Mirt") fuel sav ing stoves? 

I. Yes 2. No 



504 If your answer to Qn . No. 503 is yes, from where did you get the information? 

I. TV/Radio 2. Display in shop/market place 3. Friends/re latives 

4. Development agents/Health extension workers 5. Other; specify _ _ _ 

505. Has a member of the household too training about the use improved stoves? I. Yes 2. No 

506 If you are utilizing improved stoves, how did you learn about the technology? 

I. From friends 2. From Media 3. From market places 4. Development agents / Health E.W 

507 From where do you purchase the improved stoves? 

I. From shops 2. From local producers 3. From local markets 4. Other; spec ify __ 

508 Who did the installation work of yo ur injera ("Mirt") improved stove? 

. Self built 2. Professional 3. Others; specify __ _ 

509 Is there a significant difference between improved stoves and traditional stoves? 1. Yes 2.No 

510 If "yes", what is the major difference between them? Please explain. 

511. Please compare the advantages of the two types of stoves. 

No Types of stoves Ownership Advantage 
Yes=1 Effic ient = I Low cost=2 
No=2 Easi lyavai lable=3 

Time saving=4 Healthier=5 

1 and 2 are 
traditional stoves 
3 and 4 are 
improved stoves 

1,4 and 5 =6 
2 and 3 = 7 
Others =8 

1 Trad. Tripod 
2 Metal charcoal 
3 "Mirt" Domestic 
4 "Mirt" Comercial 

512 If you do not utilize improved stoves, what is yo ur reason for not utilizing? 

I. Too expensive 2. No awareness 3. No fue l problem 4. Space problem 

513 What is the price of the improved stoves (in Ethiopian Birr)? ____ _ 

5 I 4 Which type of cooking consumes more fuel? 

I. lnjera baking 2 . Wot cooking 3. Coffee making 4. Others; specify_ 

515 Which type of stove do you prefer for injera baking? 

I. Traditional 2. Mirt 3. Others; specify __ _ 

5 I 6 Which type of stove do you prefer for non-injera baking? 

I. Traditional tripod stove 2. Traditional charcoal stove 3. Kerosene 



4. Lakech 5. Gas 6. Others; spec ify ___ _ 

517 Which type of cooking pot do you prefer for household cooking? 

l. Clay pots 2. Aluminum pots 3. Both 4. Others; specify __ _ 

518 If your answer for Qn. NQ. 517 is "aluminum pot", what is the advantage of it? 

I. Time saving 2. Consumes less fue l 3. It fits modern stoves 4. I and 2 5.2 and 3 

519 Who is mostly doing the household cooking? 

1. Myself 2. Wage cooker 3. Myself and wage cooker 4 . Household members 

520 Will you continue by utilizing the improved stoves in the future? I . Yes 2. No 

521 If your answer to Qn. No. 520 is "No", what other choices do you suggest? _____ _ 

522 What do you suggest for the scarcity offuel in the future? 

Comment of the Enumerator 

Thank you for your cooperation! 



Annex-II 

Focus Group Discussion Guidelines 

l. Perception about population increase (having large family size) and its merit or demerit. Is 

the population is increasing in the last five years? 

2. What about forest resources? 

3. What is the impact of the changes in the two factors over the environment? 

4. Please explain about the responsibility of co llecting firewood, impacts related with 

collection and transportation. 

S. What is the difference between trad itional stoves and improved stoves? Please explain. 
6. Do you think that traditional way of cooking has effect on health of women? 

7. Do you think improved stoves improve the work load of women? Explain. 

8. What are the major strategies used to minimize fuel consumption? 

9. What measures should NOOs, government organizations and private sectors take to 

minimize the mentioned problem? 

Thank yon for yonr cooperation! 



Annex III 

Coefficient of Contingency Table (Pearson's Correlations) 

Distance 

I 
Number of 

to main I Perception Sex of I Family l AgrO Age of Education Marital Female 5 in 
f 0:1<1 Tminin!!. of Prices H!I size ecology HH Level Income Asset status Rooms HH 

Distance to main 
I .1 80(") .065 .079 .015 .022 -.068 .087 .191<" ) .048 -.023 .099(') .003 road 

Training I .188(") .191(") .352(") -.044 .053 .3 10(" .5221-· -.023 - 16~l."1 .006 -.17Q(") 
Percept ion of 

1 -.160(") .021 -1 03(') .055 .207(·· ) . 11 1 (') -.007 .146(") -.025 .074 Prices 
Sex ofHH 

1 .133(**) 168(") 054 -.045 .168(") -.704(") -.223(") -.124(') 
.22~·) 

Family size 
1 - 2~ 1 ( •• ) 490(") .140(") 

- -.19] ( •• ) -226(") -.490(··) 
.1 (:lOt * "') .275(H) -- --

Aoro ecology 1 .139(") -.066 -;047 .141 .. ) -.095 -.048 .077 
Age of HH 

I .470(") - 11<') 
- -.095 - .171 (") -.256(") 

222{'.'l 
Education Level 

I 
1
047 

-
-.003 -.144(") -.28 1(") 

.204(") 
Income I -.006 -.189 •• .165l· · -.105(' 
Asset I .289(" ) .289(") .214(") 

Marital status 1 .224(") .094 

Rooms 
I I .173(") 

Number of Female 1 I 
inHH 

- -~-----



Annex v 
Model Results 

Unweighted Cases(a) N Percent 

Se lected Cases Included in 
403 100 .0 

Anal ys is 
Missing Cases 0 .0 
Tota l 403 100.0 

Unse lected Cases 0 .0 
Tota l 403 100.0 

a If we ight is In effect, see class ifi cati on tabl e for the total number of cases. 

Omnibus Tests of Model Coefficients 

Chi - I 

square df Sig. 

Step Step 316.063 19 .000 
I Block 316.063 19 .000 

Mode 316.063 19 .000 

Model Summary 

Cox& 
-2 Log Snell R Nagelkerke 

Step likelihood Squa re R Square 

I 239.2 12(a) 1 .544 1 .727 
a Estimati on terminated at IteratIOn number 7 because parameter estllnates changed by 
less th an .00 I . 

Hosmer and Lemeshow Test 

Chi-
Step square df S ig. 
I 10.029 8 .263 

-I 
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