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ABSTRACT

In Ethiopia the major fuel sources are fire woodywedung, crop residues and some leaves twigs
and branches which are also common in North Shoa,z6aya Gulele District. For the surprise
the fuel wood collection, preparation as well agkiog is the major roles and responsibilities of
women and children in the district. Using fuel wamtt cow dung have toxic emissions (CO2
and CH4) and coupled with low efficient (5-10%@ditional three stone stoves and very
narrow and confined kitchen has been affectinglittess of thousands of the community more
specifically women and children in the district.dtiempt to reduce the reliance of households in
fuel wood so that to improve their health and ecoitostatus of the participant households,
World Vision Ethiopia Introduced a project callednétgy Efficient Cook Stove (EECS)
(improved cook stoves) just commencing 2010 byt plase. Though, these stoves have
multifaceted benefits the utilization and adaptatioy the beneficiaries found low. Hence, the
purpose of the research is to assess the socioeuonmenefits and challenges of EECSU for
women and children and hence to produce importasbmmendation for improvements. The
specific objectives are to assess the socio -ecmnioemefits having from utilization of EECSU,
to identify the socio economic challenges facingeMBECSU and the strength and weakness of
the project. The study conducted using both qual@gaand quantitative methods using
descriptive design. In the district about 1600 EEfiSributed for more than 800 Households
from which both probability and non-probability spiimg methods were used to select the
samples. The non-probability sampling used to séebeles already using the EECS and then
proportionate stratified sampling used to select Wauseholds based on the number of the
beneficiaries (universe) in the selected Kebelesh Rjualitative and quantitative data were
collected from the sampled households using strecnd semi structured questions. While the
gualitative data mainly were generated from focusug discussions, field observations using
structured interview schedule and documentary asialyBefore conducting the actual data
collection the structured interview schedule was-fasted, revised and then administered in the
study area. Descriptive statistics such as meaunl, faequencies were used to summarize the
guantitative data using computer(SPSS) where uditgtiee data’s from FGD and filed
observations are collected, sorted, rearranged gealiand incorporated to support the primary
data. The study result showed that EECSU have asex access for capacity building through
trainings (52% Health, 41% Agriculture and 39 % dimate and SWC), fuel wood reduction
(28 %) perceived smoke reduction ((65.3%), utilmasaved time for childcare and livelihood,
reduction of hazards compared to traditional stgeeample 24.4 % burning of body) reduction
in work load pressure, and improvements in safetgt protection for women and children.
Despite the benefits there were challenges relatedECU that hindering the benefits for
women and children ranging from community to stobdidrs level. The fuel wood types (56
%,46 % and 17 % for cow dung, fuel wood and otlBeh as crop residue ,lives and twigs) and
fuel wood collection and responsibilities(48%,3%5%and 13.5 % for women , children and men
respectively), lack f appropriate utilization of EE, low monitoring and evaluation. The project
has strengths like focusing on global concern (adding the impact of climate change), focuses
on women and children and opens opportunity for amrampowerment and child wellbeing
through community organization and improving sawngure. EECSU have various benefits for
women and children that are limited in number adl &g concepts but the benefits should go
beyond the current thought as well as the practidence, it is recommended that all the
partners (the women, the NGOs, and GOs) should worollaboration to boost the benefit
from EECS utilization in holistic manner includirigeir social, economical, psychological,
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moral and other issues in terms of women empower@ued child -well being issues. The
challenges of the households for not adopting atitization of the stoves are related to
awareness, access for fuel wood, inappropriategitest stoves for traditional meal preparation
and lack of commitment and integration among stakkdis for implementation and monitoring
of the project. Hence, it is recommended to prepaass awareness and educations on benefits
of EECS benefits, developing individual and conahuanrseries for increasing access to fuel
wood, promote men to engage in household choresdamdiop workshops that will boost the
stakeholders to work together particularly in theject monitoring and supervision. Besides,
many of the literatures and the current study fooy®n the socioeconomic benefits of the EECS
and related matters. Therefore, it is essentialdnduct research specifically on the contribution
of EECS for Women Empowerment and Child Well Begtguse these two groups are suffering
most in the world in chores related to fuel wootemion, preparation and food preparation.



Chapter 1

Introduction

1.1 Background of the Study

In the World more than three billion people dependsolid fuels, including biomass (i.e. wood,
dung and agricultural residues) and coal, to nfest tost basic energy needs: cooking, boiling
water and heating. While considering energy aces#aation in developing countries, reported
that 600 million of these people live in sub-Sahatdrica where access to modern fuels is as
low as 17% and 69% of the population rely on wosdha&ir primary cooking fuel. (WHO, 2009;
UNDP, 2009).

Ethiopia is the third largest user in the worldtraiditional fuels for household energy use, with
96% of the population dependent on traditional l@esn(e.g., fuel wood and dung) to meet their
energy needs; this is in comparison to 90% for Sabaran Africa and approximately 60% for

the African continent. (Jargstorf, 2004; Dawit, 2D1

Given Ethiopia’s position as the third largest usethe world of traditional fuel, combined with
the habit of burning fuel wood in the traditionhtde stone fire, whose efficiency is just 5 to
10%, compared to 70 to 80% for an electric stowed 2/ to 50% of improved cook stoves like
Tikikil, Stove Tec and Mirt Injera stoves has beart significant benefit for the community.

(Jargstorf, 2004; WHO 2006; Feldmann and Brinkm&@@,7; GTZ, 2008)

The major task of acquiring sufficient energy imiBpia to meet a family’s basic needs of food
and shelter is delegated to the women, both youmpcadd, of the household, with women’s

work, more so than men’s, depending on accessexmgrand biomass. Yet, acquisition and use



is more difficult due to greater reliance of traatial fuels. The more time spent on collection
and preparation, the less time spent pursuing pra@uctive activities, such as education; this is
unfortunate in a country where, in 2003, only 41 &Rthe adult population was literate and only

57.4% of the youth population was literate (UNDBQZ)

With heavy workloads and low-income livelihoods, men also cannot manage without
their children and particularly their daughterseTihefficient burning of solid fuels on an
open fire or traditional stove indoors creates rageéaous cocktail of hundreds of pollutants,
primarily carbon monoxide and small particles androgen oxides, benzene, butadiene,
formaldehyde, poly aromatic hydrocarbon and manthero health-damaging

chemicals.(WHO, 2006)

The utilization of these traditional biomass fuelipled with very low efficient traditional cook
stoves has been affecting the lives of the commyatticularly women and children. Indoor air
pollution results in 1.6 million deaths worldwidaoh year, 24% of which occur in Africa and
half of worldwide child deaths. The primary cau$ehis indoor air pollution is household fuel
use particularly from traditional fuels burned imgliy inefficient stoves of which Ethiopians

likely figure prominently in this count. (JargstoP004; WHO 2006; WHO, 2010).

To reduce the aforementioned challenges assoaiatiedraditional stoves utilization and Indoor
air pollution various technological innovations fdroved cook stoves, solar technologies,

expansion of electricity) are going well throughth# world including Ethiopia.

Particularly, the production ,distribution andligétion of improved cook stoves has been

recording significant contribution for reductiofiiadoor air pollution ,reduction in fuel wood



utilization, time to collect wood , indoor smokemprove social interaction, environmental

sanitation, personal hygiene, job creation, businieselopment, and the likes.(DFID,2000).

The fuel saving efficiency of EECS ranges from miam of 25 % to a maximum of 70 %.ICS
could save over 60% in fuel expenditure and (42-¥8%t less time required for cooking food
using ICS compared to traditional stove both irfedént seasons. The same study revealed a
saving of 25% and 47 % over traditional stove apdnofire stove respectively Compared to

that for traditional stove (Dey, Ali and miller, 2D)

The implication of reduction in fuel wood nsumption on financial savings, on average, is
reported to be ETB 33 per household per morhe - highest in Tigray and the lowest in
Oromia due to availability of fuel wood and hen the price variation.(GTZ,2008). The
average time saved per week for this pgrowf consumers is 6 hours per week per
household but varies greatly between 4 to 13 dioufhe time saved from collection of
firewood due to EECS has been used to meet donwsgires, entertainment (coffee time with

neighbors and friends), look after kids and busiass(GTZ, 2008)

Key benefits of Mirt cited by consumerscluded protection from heat and smoke,
improved upper respiratory and pulmonary healthgeaner cooking space, reduced drudgery
and risk of fire hazard and accidental burns andeOsignificant livelihood improvements

consistently identified by household surveys, idolg those carried out by this project, are
increased safety in terms of reduced fire risk askl of burns from the use of improved stoves.

GTZ, 2008; DFID, 2000 & Dey, Ali and miller, 2012)



ICS compared to traditional stovpserformance regarding ‘timgaved’ and ‘use of saved time’.
ICS saved time compared to traditional st@ceording to over 57% respondents. The saved
time could be used mainly faleaning or sweeping rooms/surrounding (40.9%)intakare of
children (21.5%)xand domestic animals (14%), sewkeantha(13.6%), collection of fuel (8.6%),

etc.(Dey, Ali and miller, 2012)

With their better combustion efficiencies, Stovec Tgoves have actually reduced the level of
smoke that would have created smoke screens offeerimi this regard, it can be argued that the
new stoves do not only conserve cooking energy ithat short supply, but they also provide
developmental benefits (through improved health datdter time management) to their

consumers. WVEKPT, 2009; DFID, 2000; Dey, Ali avidler, 2012).

For the past three years Ethiopia implementing ioghfive years GTP as well as the ambitious
CRGE plan for to reach the middle income econom2®30 while keeping the emission of the
CO2 as low as possible to 250 MT from its origia&0 MT by 2010.It is very difficult to
achieve this carbon emission reduction with thern®ss as usual scenario like using livestock
production, crop production, energy utilizationtive traditional ways. To this end, the CRGE
suggests four pillars particular the fourth saypléorging to energy efficient technologies like
improved efficient cook stoves, wind energy and amgion of electricity in all sectors of

development. (CRGE, 2010).

The majority of household energy particularly inraluareas is traditional biomass wood
collection, food preparation and many other relatiedres in the home particularly women and
children. What make the situation worse most of theal households are living in a very

confined environment with dense smoke and ashdshtwh been putting significant pressure
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particularly on women and children. Many reportsl grublication suggests that a millions of
deaths in the world are due to indoor air pollutddrwhich Africa took the big share and this is

true for Ethiopia in general Yaya Gulele in partécu

Therefore, adoption and utilization of improved katoves in Yaya Gulele should be an integral
part of all development sectors of GOs and NGOgsaétter utilization of the stoves for women
and children benefit. Therefore, detailed iderdificn of the benefits of improved cook stoves

and associated challenges will have the followiggificances:

» Proper identification of the benefits of improvemb& stoves for women and children will
be used at local level for education, mobilizaticecruitment and new users so that to
increase the benefit from EECSU more specificallwfomen and children.

* The study will clearly found the socioeconomic Heseof utilization of for Children and
women. The results from it will be used for edumatiawareness, experience sharing for
household living in the same target Kebeles anceriarget areas which will contribute
for the new adoption and utilizations of EECS.

* In the same manner the study will identify the thades related to EECSU to women
and children. The identification of challenges wéhd to development of associated
strategies and hence solving the problem in thé a&ed future success of the EECS
scaling up, utilization, and management.

» Besides, the recommendation will be drawn in magpics will be valuable tool for the
project implementer as well as all stakeholdergarnous parts of the project district and
out of project areas. Furthermore, the study wékhdy pave way for further study in

EECS.



In the past recent 3 years nearly 1600 improvedksatoves has been distribute to more than
800 households in Yaya Gulele Woreda aiming to fiettee community. Based on household

visit, workshop at Woreda level, despite the fdet timproved cook stoves have multifaceted
benefits like its adoption and utilization in Ya@lele district observed very low. Hence, the
study aimed to assess the socioeconomic beneflEEQISU and its associated challenges for
low utilization in the district so that to draw imant conclusion and recommendation for future

effective utilization of EECS, solving challengesisstudy areas.

1.2 Statement of the Problem

Firewood is the major biomass type consumed indpthi The country is the number one
producer in its share to world’s charcoal and woéusl wood as compared to other African
countries. Evidences indicate that 99% of househol@% of industries and 94% of service
enterprises use biomass as energy source. Tretoadlalnbiomass consumption different sectors
implies that households consumed almost all biorhads in the last decade. Computed average
share of household biomass fuel consumption ottaf biomass consumption as fuel over the

11 years stood at about 99.6%. (Dawit, 2012).

In regard to stoves utilization kitchen arrangemand type have significant on women and
children heath. In the case of Yaya Gulele Woreidawood (99%) closely followed by animal
dung (97%) and Branches/Leaves/Twigs (BLT) arertiwest widely used traditional cooking
fuels. Use of charcoal and kerosene are limitec&rgxtough - among rural households for
diversification of cooking energy sources to mitegaisks associated with scarcity of woody

biomass fuel supplies. (WVE KPT, 2009)



The majority of residential units of the area cehsif a single round room made of wood and
mud walls and grass-covered roofs. Regardless afthvalifferentials, almost all kitchens

(including those of affluent households whose haogisinits are covered with CIS) are single
round rooms with grass roofs of which only 43% loé¢ households own separate kitchens for
preparing food. Even when households have a seplitahen, they are poorly ventilated. Most
kitchens either do not have window openings atallwvhen they have one, they are too tiny to
provide sufficient light and circulation of cleair to the kitchen. To make matters worse, even
the tiny little opening (window) remains usuallyoséd during cooking sessions, despite thick
smoke screens created by the poor combustion of diovg during cooking. Well over half

(53%) of women in the survey households cook ingide same room where they and their

families lives. (WVE KPT, 2009)

Though commercialization of traditional fuels amangal household consumers is still at their
early stages and can be regarded as very low, haadeholds have started purchasing their
supplies. For example, nearly 10% of the househioldse study area reported that they obtain
their supplies of firewood by paying money. Givae growing scarcity of traditional fuels in the
study area, this trend of commercialization bionfasss is set to grow, and grow rapidly. (WVE
KPT, 2009).Recent study by world vision Ethiopigidéed that about 43 % of the households

are using fuel by purchasing from different mark&f¢§VE KPT, 2009)

Due to the above mentioned facts firewood is exéfgrscarce in Yaya Gulele. In fact, heavy
reliance of households on animal dung for cooking strong indicator of scarcity of firewood in
the area. Firewood is still important cooking faglong the study households. Households in the

study area spend 21 hours per week gathering eegsong various biomass fuels for their own
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domestic consumption. This means that one member lodbusehold (women mainly) in the

study area spends three hours gathering and oa®fuels each day.

The amount of time and effort spent in collectimgl @r processing various biomass fuels in the
study area is hugely significant in every term. UBs81g an average life expectancy of 50 years
for a female household member in the study aremspknds 54,750 hours, or 2,281 days of her
life collecting/processing biomass fuels during hir time. This is equivalent to 12.5% of a
woman’s life over a life time of 50 years. Since thmount of time required collecting and
transporting traditional fuels has been growingeasing, households are adopting strategies to
reduce their fuel consumption include using fugdarmgly (34%), obtaining fuel supplies in

large quantities (26%), freely collecting instedgborchasing (23%). (WVE KPT, 2009)

The more time spent on collection and preparatios Jess time spent pursuing more productive
activities, such as education; this is unfortunata country where, in 2003, only 41.5% of the
adult population was literate and only 57.4% of teaith population was literate (UNDP,

2005).With heavy workloads and low-income livelilep women also cannot manage without
their children, and particularly their daughterthigpian women travel up to 12 kilometers from

their home to gather fuels, and longer preparadimhcooking times. (World Bank, 2006)

The intervention of improved cook stoves in Eth&éops not recent phenomena, peoples
particularly local artisans and producers has kegng their best in order to reduce their
biomass utilization as well as burden associatetth Wi The modern concept started lately
mainly related to climate change, the interventipngduction and utilization of different

improved cook stoves has been addressing the gourgspective of regions. The same is true
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in Yaya Gulele Woreda recent past three years riae 1600 improved stoves distributed in

thinking to reduce reliance on biomass so thatjarove their health and socio-economic status.

There are number of studies in fuel efficient catlves throughout the country: the study
specifically on benefits and challenges EECS formeo and children very few throughout the
country and almost negligible in Yaya Gulele dadtrBased on the field visit in four localities
(Kebeles), the workshop conducted in Yaya Gulelealfa among stakeholders of the project
the utilization of the already distributed cookws is significantly low and the contribution for
women empowerment and child well-being limited. Wharsen the situation in Yaya Gulele
the scaling up of the project and distribution &@ES to further Kebele administrative has been

facing many challenges.

Except WVE KPT 2009 and WVE 2012 evaluation regbdre are no any studies in Yaya
Gulele Woreda in line with benefits and challengésmproved cook stoves project for women
and children. Particularly, there are no any stwdie the challenges at various levels (individual,
group, organizational, etc.) that impeding the iowed cook stoves adoption and utilization in

turn its contribution women empowerment and chiélyeeing.

1.3 Research Question

In attempt to address the research objectivesndjer research questions were,

+ What are the socioeconomic benefits of EECS for \Wowand Children?
+ What are the challenges associated with EECSUretuglevels (individual, group,
community and stakeholders) level?

+ What are the major fuel wood types?



+ What are the major light sources of the households?
« Who are the major responsible for fuel wood coiectand preparations?
% What are the strengths of the project (EECS prifject

+ What are the weaknesses of the project (EECS p)®jec

1.4 Research Objective(s)

1.4.1 General Objective
The General objective of the study was to assetstiwdo-economic Benefits of women and

children getting from EECSU and those associatatieriges

1.4.2 Specific Objectives:
It specifically intended,;

* To assess the socio -economic benefits having EB@ASU for women and children
* To identify the socio-economic challenges facirapf EECSU for women and as well
as children in the study area and

* To assess the strength and weakness of the EE(&S8tpro

1.5 Definition of Terms and Concepts in the Study
Here most of the terms are presented and defingetlb@an working/operational definitions in

social work practice.

Biomass is biological material derived from living, oraently living organisms. In the context
of biomass for energy this is often used to meantdbased material, but biomass can equally
apply to both animal and vegetable derived matefia Example includes fuel wood, crop

residues, and cow dung.

10



Energy: this is to mean the energy we are having fronmiogr of biomass, we use the energy

manly for cocking, heating and boiling in this cexis.

Traditional/three stone stovesthese are stoves manly used in rural also asasefi urban
areas using three stone which have low efficiermymared to the improved stoves. The stoves

are open in all sides and exposing the family if@r fisks.

Improved cook stoves/Energy Efficient Cook stovesompared to the traditional stoves having
closed nature as well as made of some more advaeckdologies having efficiency better than

the traditional one.

Energy Efficiency-the amount of energy saved due to utilizationagficstoves (whether
improved or traditional).Example both stoves triadil and improved are given 10 KGs of
wood and to boil one litter of water. The tradiaused 8 KGs of wood to boil the water while
the improved 3 Ks of wood. The former used abodb &9 the energy while the later takes only
30 % of the energy. There for the latter is 50 %rgn efficient than the former. In other terms
we remained only 2 KGs and 7 KGs after boilingerlof water using Traditional and improved

stoves respectively

Energy saving:the amount of fuel we saved due to using imprax@ik stove changed into kilo
joule (energy unit). In the above example we can $&KGs fuel wood which is changed to

energy saved due to utilize ton of improved cookas

1.6 Limitations of the study
Since the research conducted on the Kebeles alifeadgg EECS and using samples from the

study population it will have the following limitahs
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The research sample size was 75 households whitimasl to be representative. Though, the
sample size is representative and adequate it atkythe full representation of the Population.
The enumerator have no prior experiences of dataction except one full day training and
pilot test day for research purposes and appr@wi@chniques in interview, data collection and
maximum observation and hence lack having enougtungi on the study topics. The study
geographic area only covered the high land andandlKebeles of the district due to the EECS
project implementation only in these agro ecoldgeaes. Hence, in general it was difficult to
generalize the findings of the research to the eshMgbreda and other places adopting EECS but
the results can be useful assets for districth@kame or different agro ecological zones of the
study area and other places for having clear pabarthe challenges and benefits of adoption of

EECS on the lives of children and women.

Besides, the result in reduction on smoke and qdatie matters can't be quantified due to lack
of instrument to measure them. The study only dépem field observation and respondents

response comparing with the previous times.

1.7 Organization of the Thesis

The total thesis is organized in six major chapéach explain the details of the chapter. The rest
of this thesis is organized in to five chaptersafter two clearly deals with a review of the
literature that includes conceptual explanationngfroved cook stoves, women empowerment
and child well-being. Different empirical studidgsat depict the study are also revised in this
chapter. In chapter three brief descriptions of shedy area as well as research Design and
methodology presented. The fifth chapter describesnajor findings with its interpretation and

the last chapter (six) presents the conclusiong@rmimmendations of the study.
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Chapter 11

Review of Literature

2.1 Socioeconomic Benefits of EECS
The EECSU has various socioeconomic benefits thphaared by various literatures.

Fuel saving and Economic Benefits

Based on many researches the fuel saving efficlieh&ECS various from country to country,
regions to regions and local to localities dueht fuel types, frequency of food preparation and
the type of food in the area. The fuel saving ranigem minimum of 25 % to a maximum of 80
%.ICS could save over 60% in fuel expenditure &¥d45%) that less time required for cooking
food using ICS compared to traditional stoves ffedént seasons. The same study revealed that
a saving of 25% and 47 % over traditional stove apen fire stove respectively Compared to

that for traditional stove (Dey, Ali and miller, 2P)

Due to the traditional need and high Injera backiagure of the Ethiopian people, Mirt EECS
have saving 10-16% of their income and 50 % offtle® which enabling the poor people to
afford to cook their staple food and contributimgpoverty. (DFID, 2000; WVE KPT; 2009 &

GTZ 2008).

The implication of reduction in fuel wood rsumption on financial savings, on average, is
reported to be ETB 33 per household per morhe - highest in Tigray and the lowest in
Oromia due to availability of fuel wood and hen the price variation.(GTZ,2008). The
implication of fuel savings on time and efforts Beholds spend in collecting firewood has been
reported by the consumers as one of the very itapbrbenefits of Mirt, Tikikil and other stove

types in different parts of the country. Househdlus collect firewood instead of purchasing it
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account 11% of consumers. These are primariiyl ouseholds. The average time saved
per week forthis group of consumers i®@rh per week per household but varies greatly
between 4 to 13 hours. The time saved from cidtle of firewood due to EECS has been used
to meet domestic chores, entertainment (coffaae with neighbors and friends), look after kids

and businesses. (GTZ, 2008).

Despite the various benefits different respondeiatge various perception on the benefits of

the stoves.

Table 2:1 Perception in Kenya and Ethiopia on EECS

Points of perception Kenya | Ethiopia
Increases speed of cooking 62 69
Reduces indoor air pollution and smoke 70 55
Increases safety when handling the stove 8P 83
Increases convenience for cooking 77 81
Is more durable 40 66
Improves the taste of food 81 60

Is easier to clean and maintain 80 56
Has more aesthetic appeal and appearance 28 71

Source: GlZ, 2008

ICS compared to traditional stovpsrformance regarding ‘timgaved’ and ‘use of saved time’.
ICS saved time compared to traditional st@ceording to over 57% respondents. The saved
time could be used mainly faleaning or sweeping rooms/surrounding (40.9%)intakare of
children (21.5%)xand domestic animals (14%), sewkeantha(13.6%), collection of fuel (8.6%),

etc.(Dey, Ali and miller, 2012)]
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Most Consumers reported that savings from expaed on firewood were being used to
meet a range of domestic and other expenses asighurchase of food stuff, firewood, water,
telephone and electricity bills, education fesmsgertainment, and social obligations, child care
and managements, purchase of children clothes e@mdssf etc.). (GTZ, 2008; Dey, Ali and

miller, 2012).

Table 1:2 Utilization of Saved time by respondents

Car seve time usincICS % Jam:i | Sada | Hatia
% Households

Yes 68.3 45.| 57.4

No 2 51.| 38.3

Can't say 5 3.] 43

N 2 23 486

Meantime saving (irminutes) 3 30.| 32.1

(x1.0| (x| (x0.7)

Utilization of savedtime

Takingcare of children 20.4 23. 21.5
Sewingkatha 1 3. 13.6
Taking care of domestic animals 16,3 10. 14.0
Washingclothes/dishes 8 17. 11.8
Cleaningor sweeping 2 59.| 40.9
Bathing 1 9. 4.7
Collectingfuel 134 0. 8.6
Teachingchildren 2 0. 1.4
Handicraft 0 1. 1.1
Talking over phone 0 0. 0.4
N 1 10 279
Mean timerequiredto be used to (days 4 4 4.3

*03| (0| (x02)

Source: Dey, Ali and miller, 2012

Health Benefits of Improved Stoves

Due to high levels indoor air pollution (IAP) thiatattributed mainly inadequate ventilation and
incomplete combustion of biomass fuels and the# inslarge quantities on energy-inefficient
three stone fires prior to Mirt, many consumershhigappreciated the health benefits of their

Mirt stoves. Key benefits of Mirt cited lspnsumers included protection from heat and

15



smoke, improved upper respiratory and pulmonbegalth, cleaner cooking space, reduced
drudgery and risk of fire hazard and accidentalnbuand Other significant livelihood
improvements consistently identified by househaldrsys, including those carried out by this
project, are increased safety in terms of redudedrisk and risk of burns from the use of
improved stoves. (GTZ, 2008; DFID, 2000 & Dey, Afid miller, 2012)

Table 2:2 Health Benefits of Mirt Stove

Ranking
Hedth Benefits First | Second Third Total Percent

Protectionfrom Heat 234 104 44 382 30
ImprovedEye Heath 107 66 27 200 16
No Fire Hazard 30 73 88 191 15
Improved OveralHeath 58 80 28 166 13
Improved Respiratory anBulmonary

Health 60 33 17 110 9
Cleaner Cooking |3ace 17 35 23 75 6
Cleanerinjera 4 17 16 37 3
ReducedDrudgery 8 14 13 35 3
Improved Skin HealthiNo Burns 5 8 3 16 1
Improved PersondHygiene 0 2 3 0
Missng 14 21 18 53 4
Total 537 453 278 1268 100

Source: adopted as cited by WVEKPT, 2009

Emission reductions

On the hand, one of the features that was repgai@pibreciated by Stove Tec's
consumers was the stove’s capacity to signiflgareduce quantities of smoke
produced during the process of cooking, imprgvin- door air quality through
adoption of energy-efficient stoves such as the/&ificec is of particular importance to
communities such as Yaya Gulele where IAP, duen¢oeased use of cow dung as a

cooking fuel, is a serious health problem.
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With their better combustion efficiencies, EECSvénaactually reduced the level of
smoke that would have created smoke screens. drregiard, it can be argued that the
EECS do not only conserve cooking energy that shiort supply, but they also provide
developmental benefits (through improved healthjonemic and better time
management) to their consumers. Women (and yohildren who stay with mothers)
who spend a good part of a day preparing méaistheir families over the open
fire in poorly ventilated kitchens, often bear tbrunt of IAP disproportionately.
WVEKPT, 2009; DFID, 2000; Dey, Ali and Miller, 201.2During discussion with the
peopleregarding ICS better answer was found in case of reduced kememission
(86.4%), chance of food not getting burnt .2%0), dropped soot production

(89.1%), andesstime required taclean kitchen(82.5%). (Dey, Ali and Miller, 2012).

Reduced Drudgery on  women and Children:

In Ethiopia, like in many developing countriesoking is an activity that falls in the domain
of women’s domestic chores. Besides, in rurabarwhere nearly one-hundred percent of
traditional fuels are collected freely, collectinomass fuels is the responsibility of women
and girls.. It was also reported that the prooafssollecting, processing and transporting
traditional fuels takes as much as 21 person-hpersveek — equivalent of 3 person-hours per
day - in Yaya Gulele. Thus, the amount of time $pam collecting traditional fuels is too

significant to be ignored.

Improved stoves, through better heat transfeduce demand for cooking energy, which
in turn reduces the need for and hence tspent on collecting traditional cooking fuels

and speed of coking. The intervention benefitsartipular, minimizing their high workloads to

17



collect and supply fuel wood, and their exposurdlame hazard, high smoke emission and

harmful pollutants. (Dey, Ali and miller, 2012 & WBKPT 2009)

Rural and poor in many African countries spendgaificant portion of their time gathering and
collecting wood fuel, crop residues and animal dforguse as cooking and space heating fuels.
Firewood collection in Kenya is often the respoiigypbof women. In the rural areas, 90% of the
population use collected firewood in comparisoromnty 20% in the urban areas. In Botswana,
the average distance travelled to fuel wood cabacpoints was 6 km and the time taken was
about 3.3 hours. The average distance travelléet¢b firewood in Eritrea is 10 km and in most
cases (80-90%)) it is the responsibility of womed ahildren. Due to expanding sugarcane areas
in Uganda, there has been a decline in fuel wodléating areas leading to longer distances
travelled to access fuel wood. Because of travgllamg distances to collect firewood, in rural
Africa are often left with limited time for otherctvities resulting in low agricultural

productivity and inadequate time to pursue edunatiopportunities (Karekezi et al, 2003)

Biomass fuel is often collected from the local @omment, most often by women. This time-
consuming activity diverts time from productive aflagnily activities. During a typical week,
family members spend a considerable amount of tiolkecting fuel, whether from common
village land or farmer’s fields. In India, the gnspent collecting fuel is estimated at an hour per
day (World Bank 2002). Biomass fuel collectioneoftentails walking long distances carrying
heavy head loads and safety hazards. Furthermara, lead to a gradual deterioration of the
local environment and deplete biomass suppliesaning even longer walks and greater
drudgery. It is possible that time not spent ondshold drudgery could be used for income-
producing activities.
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Environment and Climate Change

One of the contributions of EECS cited by manyrétares is its contribution for climate
change directly by reducing deforestation. The ddpace on biomass in the world Ziflion
on solid biomass as fuel source leads to unsustainable wood use and ongoing
deforestation. Globally, deforegation contributes to the huiild-up of harmful GHG in
the atmosphere which is contributing dmbd warming. Locally, deforestaton can
generate soil eroson, pollution of streamswith sedimens, loss of biodiversity and
desertification(UNEP 2005). The wide dissemination of improved cook stovescoud
help to dow down deforestation and hence contributing to oWecdimate change

significantly

Poverty and Biomass Use

According to many researches biomass use is alsollogertwined with poverty. As their
incomes rise, households in developing countries gewesalitch to LPG fuel and various
types of specialized electric cooking appliances. Tme®me growth is one obvious answer
to the problems of biomass energy use in developingtdes. The savings from EECS in are
leading for improving their livelihood so that to up lift themdncial savings (example Mirt in
Ethiopia) and hence reduction in Poverty. However,ublilog of typical incomes in a country
would reduce the number of people dependent on biomaegy for cooking by only 16
percent suggesting that the use of biomass fuel amongoméng- country households will

continue for years to come (IEA 2009, GlZ, 2008).
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Figure 2:1 Biomass and GDP in developing countries

2.2 Challenges of EECU for Women and Children

Satisfaction level of the users with improve cookisve (ICS)

Satisfaction levels of the respondents are ond@fchallenges affecting effective and efficient
utilization of EECS. Fifty-four percent of the usevere completely satisfied with ICS and they
did not face any difficulty in, partial satisfaati@mong (46%) of the households was found in
the study. They faced difficulties include lackagportunity to spend time to do other familial

works during cooking especially with portable IC8hngrate; all kinds of biomass fuel cannot

be used in ICS, and sometimes fuel not easily abigl (BRAC, 2006)

In addition study by Joseph (1981), many timesjriq@oved cook stove designs are found to be
incompatible with traditional ways of cooking. Fexample, any change required in the posture
of the cook while cooking may not be accepted. &matiCS is placed at the middle stage. Fuel

mainly firewood is kept on the grate while abou¥&06f the firewood remains outside the stove.
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After a few minute cooking/burning, outside portiohfirewood is displaced and fall-down in

absence of the cook. So, a continuous attentidheotook to firewood during cooking must be
maintained. The improved cook stoves may allowaisenly certain sizes and types of fuel such
fuel wood in very small amount and dried wood, tfursher constraining the choice of fuels
(Georgel1990 and WVEKPT, 2009). Besides, over 338pardents reported that they cooked
some of the meals using ICS while 33% used it tmking all meals, and 24% cooked most of
the meals. However, rest of the users (8.5%) didconok with the stove(Dey, Ali and miller,

2012)

Use of other stove besides improve cook stove (ICSypes and reasons

The local rural households’ settlements particylarlslums are very confined where majority of
the families have no separate kitchen. Though,uséimwld have EECS the traditional stoves are
stand by while preparing meal for the household.

According to Quadir 1995 Fifty-six percent of theukseholds used another cook stove in
addition to improve cook stoves most of them (81#8d traditional clay fixed cook stove. A
number of reasons behind using traditional cookestadhey mentioned which include feeling
comfortable, fuel easily available, cheaper to usegting seasonal demands .However, and
majority of them said that they were habituated #eitdlcomfortable in using traditional cook
stove in addition to ICS. Any of the new thingsubb introduced with a view to maximizing
wealth and minimizing bad impact on total systekesatime to be accepted and established..

In addition Improve cook stove has some limitatiolhsloes not permit all types of pot to be
used for cooking purpose due to the large potisizee households versus small size of EECS

like Tikikil (Quadir 1995, WVEKPT, 2009)
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Use of fuel: Types, methods of obtaining, and cost

One of the significant challenges to use EECS imymaural households are kinds of fuel,
methods of obtaining and the associated increasteotduel wood following growing scarcity.
For example, nearly 10% of the households in thdys(Yaya Gulele Woreda) area reported that
they obtain their supplies of firewood by payingrmag Given the growing scarcity of traditional
fuels in the study area, this trend of commercaion of biomass fuels is set to grow, and grow

rapidly.(WVEKPT,2009)

Majority of the households (63%) collected fuelsefiof cost. Some of them used fuels through
both purchasing and gathering. A few of the houkkhpurchased fuels on regular basis for
cooking. In the study it was found that rate ofdlwement of the female members in the
household in obtaining fuels was higher. Wife ougt#ter in the household was responsible to
collect fuels free of cost in most of the casesmlas Husband in the family was involved in
purchasing fuels in some cases. In gathering fo@teerned family members spent time more
than 6 hours on average a week (BRAC, 2006)

Use of fuel: Problems and preferences

Study shows that twenty-four percent of the houklEhéaced problems related to fuels. The
problems included expensive in case of purchasmegvdod, not easily available for gathering
free of cost, produces lot of smoke in case of wdieel wood especially in the rainy season. Of
course, majority of the households who did not fang problem related to fuels mentioned
some reasons behind using the fuels. These weoedalfle price, availability of the fuels
including free of cost, and habituated. A wide ggyriof fuels which are available especially in

rural Bangladesh can easily be used in improve coke. Most of the households preferred
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firewood, dry leaves, twigs, hay, straw, and riasKks as fuels. Some of the households preferred
cow-dung as fuel. (BRAC, 2006)

Placement of Stoves/Kitchen spaces

In the follow-up survey it was observed that madsthe stoves were placed inside the kitchen
which was an enclosed compound near the main resd®3.0%). Some were in an open space
nearby the main house (19.6%) or completely inojen space (15.3%), and a few (2.1%) were
inside the main residence. (Dey, Ali and miller12RWhat worsen the situation in Yaya Gulele
District all the stoves are placed with other lostves in the house with very narrow kitchen
sometimes with animals, kitchen materials; otheclst all forms dense of sophocation which
are too dangerous for children. For making thingsse these confined kitchens have no
windows or if have that may not exceeds 25cm bynB@m roughly which aggravating the

pressure of smoke on the family mainly children aaaen.(WVEKPT ,2009)
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Chapter Ill

Design of the Study and Methods

3.1 Description of the Study Area-

Yaya Gulele District is located about 115 KilomstéKm) North-West of the capital, Addis

Ababa. Administratively, Yaya Gulele is divided antl7 rural and one urban Kebele
administrative. The total population of the Woradas estimated to be about 75,000 with an

average population density about 279 persons p2r km

Agro-ecological divided into “Dega” (cool to verpld climate in the highlands), “Woinedega”
(moderately cool climate in the mid-lands) and Kdivarm to hot climate in the low lands).
Total area of the Woreda is estimated to be ab88tkén2. Over 70% of the Woreda lies within
elevations greater than 2000 masl. The Woredailiwet! depends on subsistence mixed
agriculture where crop production (mainly cereaisl &eagues) mixed with livestock rearing

(cow, sheep, goats, etc.).

According to a recent study made by WVE, with ov8% of the land area under cultivation,
Yaya Gulele is one of the most intensively culaditareas in the country. The same study
indicated that about 24% of the area is grass &t vegetation with patches of bushes and

woodlands.

In Yaya Gulele, natural forest has disappeared gg giving way to intensive cultivation.
Natural forests were completely cleared and lancecbecame denuded when people started

putting more and more land under cultivation to m&esic physiological needs (food, energy
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for cooking and warmth) of ever-growing population.

The major energy source for cooking, heating agldtiing are fuel wood and cow dung while
the later takes the big share mainly using trad@idhree stone stoves until recent three years of

World’s Vision intervention of EECS.

3.2 Study Design and Methods
Since the project intervention has took since tlyesers ago and the women are using the EECS
for the mentioned years the research design igigése where to see the benefits brought by

the previous intervention.

Research Methods Mostly a single method of research design may na fyll picture of the
research topic either due to it lacks the quant#atiata or may unable to find the required
information through observation and FGDs. Hencés iised both qualitative and quantitative
design to have full, accurate and enough informaio the study topics.

Qualitative Design basically the qualitative design used in indiabdguestionnaires, FGDS,
and observations. These addressing the questienshie EECSU benefits, challenges and their
contribution for women and children

Quantitative Design-the quantitative design deal on a discussion witlividual questionnaires

with women beneficiaries in their homes in comboratvith observations.

3.3 Universe of the Study
The key concern of the study is to assess the paktsncioeconomic benefits and Challenges of
EECSU in Yaya Gulele District. In the past threargedue to the intervention of WVE Yaya

Gulele ADP about 1600 EECS (Both Tikikil and Mirt pair) distributed for more than 800
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Households. The distribution took different timedamence the period each women used the
EECS. Therefore, the universe of the study onljuthes about 300 women who have been using

both stoves continually.

Considering finical, time and resource constraihts study will be conducted in four Keble
administrative taking them in purposive samplingl aargeted households in simple random

sampling.

3.4 Sampling Methods

The EECS stoves interventions are conducted in Ketloeles for the past three years out of the
total of eighteen Kebeles in the Woreda. Hence strapling method will take the combination
of non-probability and probability sampling. Purpessampling employed to select the Kebeles;
the project intervention had been going. Then pribmuate stratified sampling employed to
select households to be interviewed. The choidbefater sampling method was because of the
different population of Universe found in each Klebg.e. the number of households used the
stoves for three years in four targeted Kebeleermdif. Accordingly, 75 households selected and

interviewed.

3.5 Tools and Procedures for Data Collection

Both qualitative and quantitative data collectednir primary and secondary sources. The
primary data collection methods employed in thenfaf questionnaires, observations and focus
group discussions. Likewise, secondary data fronoua sources particularly from the Woreda

sector offices and the WVEYGADP incorporated.
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3.5.1 Interview Schedule

The main data collection tools of the study wergerview Schedule and Questioners. The
guestionnaires were prepared in English and these translated to “oromiffa’(local language)

to make clear understanding for sampled women whicteated smooth and constructive

environment between the interviewer and the houdsh@he Interviewee). Before the actual

commencement of the schedule one day pilot condwteing to modify the questionnaires as
well as to add more relevant questions. The ind@rvschedule contained both structured and

semi structured questionnaires in the form of ogrash close ended questions.

3.5.2 Observation Schedule /Checklist
Observation, particularly participant observati@mducted besides with the interview schedule.
This tool was purposefully selected to have clefmrmation such as household situation like
smoke, households’ kitchen settlements, housetsituand other data (qualitative) which are
difficult through the interview schedule and FGDsnut shell the observation schedule aimed
to address

* To see the kitchen situation of the HHs and thelle’smokes in the kitchen

* To observe the Improved stoves utilization andtesl chores in the HHs

» To see how the kitchen settlements are arrangagoided the burden on women

» To observe the fuel types, use of pattern anchidlenges on

* To ask some weakness and strength of the project

3.5.3 Focus Group Discussion (FGD) Guide/schedule
The focus group discussions employed for women, (tlenhusbands of the women group) and
staffs from stakeholders on selected topics usingeno ended unstructured guiding

guestionnaires. The main essence of conductingFBB was to see overall picture on the
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EECSU particularly to examine its benefits and lemgles to women and children. Besides the
FGD was the sole tool for collecting informationgaeding challenges of EECSU and its
associated activities for women empowerment andehvellbeing at various levels.
 What is perception about the stove project in ganand what is going on in the
community?
* Would you explain the socio-economic benefits ofdSHutilization for?
* Would you explain the challenges of EECSU for atowss levels (at Community, Group
and Stakeholders level)

* What are the weakness and strength of the project

3.5.4 Documentary Analysis Template/matrix

One of the tools for data collection in the studgswsecondary data review. To this end
secondary data’s collected from all stakeholdensiquéarly World vision Ethiopia, Woreda
Water, Mines and Energy office, offices. The majoncern of the secondary data was to see
different reports, minutes, which showing the bésedf fuel efficient Cook stoves utilization for
women and children. Besides, other related docusmeztated to women cooperatives status,
EECS distribution related issues, trainings revigwehave full picture on the study topithe
major concern of the document review were,

How much EECS users in the area?

What are different reports in relation to EECS?

What are previous intervention and its benefitsdogets in the study areas?

What are the contributions of women in the coopegatin the groups?

How the women are managing the Book keeping aner atboperatives issues?
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How you are working as stakeholders for the progeiccess?
What are the project monitoring and evaluation reg¥
What Women monthly contribution and financial ssatdi the cooperatives?

What are the contribution of the women cooperatares status of bookkeeping's?

3.6 Data Processing and Analysis

Both qualitative and quantitative data processimgenconducted. The responses collected from
the women households scrutinized, verified, edded arranged according to the topics of the
objectives to facilitate the analysis and intergtien. A master code sheet prepared for all
respondents for the collected data. Then, all thentitative data were processed on computer
using SPSS. The qualitative data particularly eglab challenges of EECSU for WE and CW
collected from interviews, FGDs, observations weatentified based on topics, sorted and

grouped. Then it is incorporated to supplemententitative data processed in the computer.
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Chapter VI

Analysis and Interpretation of Data

This chapter mainly traces the data analysis amdnierpretation of the survey result. The
chapters crosses the socio-economic profiles, tlagormbenefits from EECSU and their
associated challenges of the respondents withttity $indings which are divided into various
sub sections. Each section contains the analyzid i@ interpretation of each section findings
and the conclusion. The results in each sectioarlglelepicts the output of the result from the
computer in terms of percentages, frequencies wisicbrtly narrated are supported by

observation and FGDs.

4.1 Socioeconomic Status of the Households

From total 75 surveyed households about 60(80 %i@aia 4(5.3%) unmarried 3(4%) divorced,
and the rust 10.7 are separated and widowed regplgctResults of the survey revealed that a
total of 404 persons were living in the 75 howdes surveyed. Thus, average family size for
survey households is 5.39 persons per househotan Fotal population of 404 living in the
survey households, children under the age of 1%syeanstituted 35.5 % while males and
females aged 15 years and above respectively aaesti31% and 28.5. If we consider the age
of the women respondents only 5(6.7%) are belowy@ars of age and 5(6.7) % of the
respondents are above an age 55.The majority ofe@ondents are aged between 25 and 45
which is about 73.3.Results of the surveyed houdestwowed that none of the respondent has
higher level of education even completion of seeopdchool. Significantly, about 81 % of the

respondents are illiterate who are unable to readi \arite.16% only completed grade 1-4
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surprisingly that are unable to read and write. Bevey results should that the majority
households livelihood depends on agriculture foddwy minor no faming activities such as
petty trade(market stall, grain, food stuffs, loliquiors) and casual labor. Absolutely, 100 % of
the household’s livelihood primarily depends omferg and only 13(14%) and 5(5.4 %) petty

trade and casual working wherever available.

4.2 Socio-economic Benefits of EECSU

4.2.1 Capacity Building Training for Women

The survey result showed that most of the househtddk one or more trainings to improve
their awareness from GOs, NGOs and other staketsoklther formally by collecting in one
center or at filled level. The major capacity binlgl trainings mainly include; health,
environment and agriculture related.

Table 4:1 Trainings Received by Respondents

Capacity building Trainings received by Respondents
Responses Percent of
N Cases (%)
$Trainings | Health Training (Family Planning, 38 16.9 52.1
by Personal Hygiene, Maternal Health,
respondent| HIV/AIDS, etc.)
Environmental (SWC, Climate 27 12.0 37.0
changes, Benefits of stoves, etc.)
Education (child education, women 30 13.3 41.1
education, etc.)
Agricultural related( crop/livestock 30 13.3 41.1
production, organic farming,)
Income generating and business 29 12.9 39.7
development
Improved technologies (agricultural, 35 15.6 47.9
environmental, etc.)
| haven’t took any trainings 36 16.0 49.3
Total 225 100.0 308.2
a. Dichotomy group tabulated at value 1.
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Based on the above table 4: 1 the survey resulvathohat 39 (52%) the surveyed householders
believed that effective utilization of EECS haveated opportunity to take trainings and the
remaining 36(48%) of the householders respondééreitndecided or disagree. Out of the total
75 respondents about 35(47.9%) of the househotiksdne or more trainings About 38 (16.9%)
of the households took health training formallyimiormal this include personal hygiene and
environmental sanitation, public health, child tigafamily planning and other health related
trainings. The survey showed that about 27(12%hefhouseholds took training environment
and climate change more importantly topics suchasw water conservation and their measures.
About 30(13.3 %) of the respondents took educaltimated trainings such as the importance of
child education, women education and sponsorshtpancontext of the WVE and government
organizations in relation to EECS. Significant nembf the households 30(13.3%) have took
trainings on agriculture and food security addregsiopics like crop production and
management, livestock production and managememhpast preparation and utilization of
improved technologies like planting in rows ,usiBBM and some pre and post-harvest
managements. From the above interpretation the EE@S opened opportunity for women to
improve their capacity through various trainings

Attitude of respondents on climate change and EECipact on climate change

Most of the surveyed households have a good uratelisty on the climate change through time,
its effect on women and children and the contriiutof EECSU for the mitigation of the

impacts climate change. See table 4:2 below
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Table 4:2 Attitude of respondents’ climate Change through time

Fre Percent Valid Cumulative
Strongly agree 19 25.3 253 253
Agree 41 54.7 54.7 80.0
Disagree 10 13.3 13.3 93.3
Strongly Disagree 5 6.7 6.7 100/0
Total 75 100.0 100.0
Table 4:3 Effect of Climate on women and children
Frequ| Percent Valid Cumulative
Strongly agree 22 29.3 29.3 29.3
Agree 31 41.3 41.3 70.7
Disagree 17 22.7 22.7 93.3
Strongly Disagree 5 6.7 6.7 100.0
Total 75 100.0 100.0
Table 4:4 Contributions of EECS for climate change
Frequ | Percen Valid Cumulative

Strongly agree 18 24.0 240 24,0

Agree 35 46.7 46.7 70.7

Disagree 18 24.0 24.0 94.7

Strongly 4 5.3 5.3 100.(¢

Total 75 100.0 100.0

As we can see in table (4:1, 4:2 and 4:3) abou¥36f the respondents agreed that climate of
their surrounding is changing from time to time amdy 20% disagree for the change occurring
through time. Almost nearly 71 % of the respondegieed that climate change highly affecting
women and children in various aspects and EECSyngasignificant role for the mitigation of

the impacts. Most of the FGD patrticipants descritted climate is changing through time and its
indicators include rising in temperatures, erraithfalls, and disappearances of the forests.

Besides, they examined that the EECSU have mudtéalcbenefit to mitigate the effects climate
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by reducing fuel wood utilization which in turn de¢station, reduction in cow dung utilization

(reduce emission of Methane) and reduced deforestétarbon dioxide sequestration).

4.2.2 Perceived Reduction in Fuel, Time and Expersand other benefits

Due to the introduction of EECS the household eneojnsumption tilting to more utilization of
fuel wood than cow dung due to the nature of EE@I$ allowed to use fuel wood as criteria.
This contributed for increasing utilization fuel @@ on one hand on the other reduction of fuel
wood utilization, time for preparation and collectiand reduction in smoke in the homes and

expenses of the households.

Table 4:5 Perceived Reductions in Fuel, Time and Expenses and other benefits

EECSU Benefits for Women and Children
Responses Percent of
N Percent

Benefits | Reduced Smoke 49 11.2 65.3

. Saved Fuel Utilization 57 13.0 76.0
Reduced Expenses 49 11.2 65.3
Saved time 52 11.8 69.3
Improved Safety and protection 48 10.9 64.0
Improved personal Hygiene 47 10.7 62.7
increased social interaction 41 9.3 54.7
Improved leadership 37 8.4 49.3
Access to new technologies 19 4.3 25.3
Improved knowledge/capacity 40 9.1 53.3

Total 439 100.0 585.3

a. Dichotomy group tabulated at value 1.

According to table 4:5 from the total respondem&/6%) and 65.3%) of the respondents replied
that EECSU have reduced fuel wood utilization a@sdassociated expenses. The research result

showed that in average a household uses 12.3 KGsafwood per day per household before
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the introduction of improved stoves and about & of fuel wood after introduction of the

EECS. This shows about 28% Of fuel wood reduction.

The FGD, especially women group explained that wesveuffering from large volume of wood
utilization before the introduction of EECS , nolanks to Mirt and Tikikil stoves a hand of
wood is enough even to bake Injera for the famil@uring file observation a women said that
“in local terms | was using at list three donkeynafod for the family per week. Now, thank for |
am using 1-1.5 donkey of wood per week”. In simpédculation terms it is a saving of an

average 33-50 % percent of fuel wood and assocetpenses.

Out of the total 75 respondents 49(65.3%) of trepeadents replied that EECSU reduced in
smoke in their kitchen. FGD at all levels suppatthis data by explain it in terms of reduction
in fuel wood utilization due to improved cook stev&he filed observation in the kitchen of the
surveyed households revealed to important feat@irdhed reduction in smoke. First, most of
women were keeping the particularly Tikikil in thenain house (salon) due to low smoke
emission. The second observation was many womeRirgpan the kitchen wearing clean

clothes where sometimes their children and huslamahd joining the chore

The survey showed most of the respondents regtiadeffective utilization of has contributed

on health improvements. The major health improvamecorded due to the reduction in smoke
(49, 65. 3 %) from three stone traditional stovésciv have large emission of carbon dioxide
even using the dried fuel wood as well as reduabiothe methane emission from cow dung due
to the utilization of which requires dried and tgichopped wood. The reduction in fuel wood as
well as cow dung utilization results in reductidnemission of smoke to the kitchen as well as
the bodies of women which results an improvementpersonal hygiene and environmental

sanitations.
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From total of 75 respondents 48(10.9 %) and 477¢).of the respondents replied EECSU
enhanced personal hygiene and environmental sanitahd improved protection from hazards.
Besides, the FGD with women leaders and filed oladiem showed that the introductions of
have contributed in improving the health of womlerotigh using the saved time from U for time
for health related issues. The filed observatiowesb that most of the women are working
kitchen activities even by wearing clean and ndases. From the above interpretation it is
clearly showed that EECSU have benefits such ascted in fuel wood utilization and

improvement in personal hygiene.

Utilization of Saved time by respondents

Majority of respondents using the saved time féfledent activities in the home and outside

home.

Table 4:6 Utilization of saved time by respondents

Utilization of saved time by respondents
Responses Percent of
N | Percent| Cases (%)
Saved time for Agricultural Activitieg 45 15.p 60
Saved time for Marketing and 44 14.8 58.7
Saved time for Child care and 45 15.2 60.0
Saved time for Working other 44 14.8 58.7
Saved time for Social Interaction 42 141 56.0
Saved time for Good rest in Home 42 14.1 56.0
Saved time for Others 35 118 46.7
Total 29 100.0 396.0
a. Dichotomy group tabulated at value 1.

4.2.3 Safety and Protection
Based on the respondents the utilization of thteeesfire exposed them different fire hazards on

family assets and family membetdouseholds exercising the hazards like burring afemals
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and burning of bodies particularly women and cleitdbecause of their primary responsibility

for food and related chores. After introductionEfECS households exercised low number of

different hazards on their assets and bodies.l®e&@bles 4:6 and 4:7 for comparison.

Table 4:7 Hazards faced by Respondents Bl of EECS

Hazards faced By Respondents Bl of EECS

Df

Responses Percent ¢
N Percent| Cases
Burning of the materials(like Mesobe |,58 34.3 77.3
Burning of Clothes and assets (Dresseg8 28.4 64.0
Burning of body (like hands ,foots ,faces4l 24.3 54.7
Burning of assets (like animals, housed3 7.7 17.3
no any hazards 9 5.3 12.0
Total 169 | 100.0 225.3
a. Dichotomy group tabulated at value 1.
Table 4:8 Hazards faced by Respondents Bl of EECS
Hazards faced By Respondents Al of EECS
Responses Percent of
N Perce | Cases
AIS Burning of the materials(like 26 25.2 394
AIS Burning of Clothes and assefs28 27.2 42.4
AIS Burning of body (like hands 31 30.1 47.0
AIS Burning of assets (like animals, 8 7.8 12.1
AIS No any hazards 10 9.7 15.2
Total 103 100.0| 156.1
a. Dichotomy group tabulated at value 1.

Re: from the above two tables we can see the percentage reduction in hazards. For example

the burning of body reduced from 41 to 31 which means 24.4 % reduction.

The result showed that households also sufferiadpthning of various assets and materials after

the introduction of EECS but the percentages difiee from the previous. Based on the same

respondents About 58(77.3.%),and 26(39.4%) of theséholds exercised the hazards like

burring of materials such asvlesobe , Sefed , buckets, and other materials defod after
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introduction of EECS respectively. The filed obsgions in selected women houses shows that
the closed nature of the EECS have potential tegmtefrom burring which opens opportunity to
enjoy the kitchen with children and their husbarfelem the above table we can conclude that

the introduction of EECS has reduced hazards imdsgondents’ house.

4.2.4 Food Security, Agriculture and other Income Rlated Issue:

Unquestionably women are one of the members ohtlusehold suffering from the shortage of
the food whenever yields are reduced in one orrothses. If we consider the majority of
agricultural works in rural areas are the primagponsibilities lies on women besides their care
for children, animals and other household assets.

Table 4:9 Management of Excess manure in the respdent’s house

Manure managements Responses Percent of
N Percen Cases

Preparation and 36 19.0 48.6
Storing in the field 52 27.5 70.3
Compost for Organic 53 28.0 71.6
Removing as a waste 48 25.4 64.9

Total 189 100.0 255.4

a. Dichotomy group tabulated at value 1.

Based on the above table 4:8 out of the totakegpandents about 36(19. %) of the respondents
are using the extra manure due the introductidiorgbreparation compost (organic fertilizer) for
their farms which logically reduce the expensestesl to fertilizer purchase.. The filed
observation showed that most of the respondentiseo$urvey have compost field in their farm
lands for managing the extra manure which in teduced their dependence on the introduction
of in organic fertilizer. The FGD with women groupe government staffs clearly explained that

the culture of women using organic fertilizer haei increasing since the introduction of EECS.
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4.2.5 Education and Schooling and reduction worklods

The survey results showed that the primary fudlectdrs in the area. This collection of wood
from different distances has significant impacttioa children either in the form of absenteeism,
late coming and some cases dropping of studentsinffoduction of has reduced the frequency
of fuel wood collection and hence children haveetifor education and schooling. The FGD
particularly women explained that our children weuéfering from the collection of fuel wood
from far distances, as well as predation of it Wwhitave great impact o