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Arekie: - locally made Ethiopian traditional alcoholic drink produced through simple distillation
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Kebele: local administrative unit below wereda

Tella: home- brewed Ethiopian traditional drink

Woreda: the third-level administrative divisions of Ethiopia and further subdivided into a

number of Kebeles



Abstract

Bahir Dar University institute of Technology (BiT) in collaboration with Feed the future
Appropriate Scale Mechanization project (ASMP) supplied solar powered water lifting
technologies (SPWLT) for Dangila district, Dangesheta Kebele women small holder farmers. Like
other areas, water is women’s issue in this district, and they are lifting and fetching water in a
traditional way. So, this SPWLT has considerable benefits for women in multi dimensions and it
has its own challenges. However, little has known so far about the benefits and challenges of
SPWLT for women in Ethiopia. Taking into account this knowledge gap, this study tried to explore
the benefits and challenges of solar powered water lifting technology for women. To achieve the
proposed objective, qualitative research approach with case study design was employed.
Purposive and availability sampling technique was used to select the study site and participants.
The data were extracted through semi structured interview, key informant interview and focus
group discussion from the target group and the data were analyzed via qualitative data analysis
technique. The study found out that time saving, work burden reduction, health improvement are
the main benefits that women gained as a result of the supply of SPWLT, getting additional
food/nutrition and income is the other benefit in relation to household welfare. In addition, this
study revealed that affordability, inaccessibility, shortage of water source in the dry season,
absence of energy storing mechanism are the main challenges that the women are facing while
using this technology and potential hindering factors for sustainability. ~Generally, this study
found out that the supply of SPWLT benefited women to save their time, reduce their work burden
and to improve their health condition and this benefit has a direct effect on women to divert their
unproductive tasks into income generating activities, availability of additional food item for the
family, better child care and general improvement in the wellbeing of the whole family. Finally,
the study recommended that BiT together with its stakeholders shall promote this technology to

manufacture it locally so that it will be available for women with affordable price.

Key words: - Benefit, Challenge, Dangila district, Women, Solar Powered Water Lifting



CHAPTER ONE

1. INTRODUCTION
1.1. Background of the study

At the beginning of human history, the environment favored and promoted equality of males and
females. But as the vulnerabilities of males to the natural environment differed, various actions
and dangers increased, both sexes started to differ in the nature and depth of experience (Power,
as cited in Yeshimeberat et al., 2009).

According to  Singh (2014) the contribution of women is very high in the farm sector as they
are involved in majority of farm operations and are therefore subjected to extra harsh conditions
of work that leads to drudgery. In this regard FAO (2018) noted that the feminization of
agriculture offers a series of opportunities for increased agricultural mechanization at farm level
and in the agri food value chain that are economically, environmentally and socially sustainable.
As UNSCO (2007) briefly explained, rural women simultaneously manage triple responsibilities
at work within the household and at community level. Introducing women friendly improved

farm tools and equipment can reduce drudgery in farm operations.

Empowerment is to make one powerful or to equip one with the power to face challenges of life,
to overcome the difficulties, handicaps and inequalities. Women Empowerment is an active
multi-dimensional process, which would enable women to realize their full identity and powers
- inall spheres of life. It consists of providing greater access to knowledge and resources, greater
autonomy in decision making, greater ability to plan their lives, greater control over the
circumstances that influences their lives and freedom from the shackles imposed on them by
custom, belief and practice (UNFPA, 2005).

The past three decades have witnessed a steady increase in awareness of the need to empower
women through measures to increase social, economic and political equity, and broader access
to fundamental human rights, improvements in nutrition, basic health and education. Even in
light of heightened international awareness on gender issues, it is a disturbing reality that no

country has yet managed to eliminate the increasing gender gap. Several countries that do not
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capitalize on the full potential of one half of their societies are misallocating their human
resources and undermining their competitive potential in their developmental quest (Zahidi,
2005).

Manual material handling tasks may expose workers to physical risk factors. If these tasks are
performed repeatedly or over long periods of time, they can lead to fatigue and injury (Cal/OSHA
Consultation Service, 2007). Closing the gap in women’s access to a broad range of technologies
could help free their time for more productive activities (FAO, 2018). According to the report of
Asian Development Bank (2015) in rural areas water is mostly fetched by women and sometimes

by adult children, for long distances

The empowerment of women becomes a powerful agency to improve welfare and human
development. It is argued that empowering women improves the well-being of the household
and leads to better outcomes for children (Kabeer, 2001). Empowerment is not essentially
political alone; it is a process of having personal, economic, social and political dimensions with
personal empowerment being the core of the empowerment process. In fact, political

empowerment will not succeed in the absence of economic empowerment (Ghadoliya, 2006).

From her birth, an Ethiopian female in most families is of lower status and commands little
respect relative to her brothers and male counterparts, in Amhara Region, 48 percent of women
are married before the age of 15—the highest early marriage rate in the country. The average
Ethiopian woman bears 5.4 children during her lifetime; those who marry very young are likely
to bear more children. (Bogalech & mengistu , 2007).

The Livestock and Irrigation Value chains for Ethiopian Smallholders (LIVES) project in
collaboration with the International Water Management Institute (IWMI) has commenced the
demonstration of solar water pumps with pilot households in Oromia and the Southern Nations,
Nationalities and Peoples’ (SNNP) regions (Muluken et al., 2017). According to Amentie et
al., (2016) four solar water pumps were purchased by the project from India for 2,600USD
(excluding transportation and other related costs) each of which discharges 0.5 litres of water
per second from shallow wells with a maximum depth of seven metres. In early December, 2015,
the solar water pumps were installed and demonstrated for selected households in Gamo Gofa

and East Shoa Zones of the SNNP and Oromia regions respectively.



Numerous people across multiple disciplines have attempted to measure empowerment
(Rowlands, 1996). This paper measured the empowerment process for women using Kabeer’s
(1999) definition of resources, agency, and achievements in which resource is empowerment
potential, like material, human, financial, access to solar water lifting technology, access to land,
access to input whereas agency is decision making — it is empowerment process, sense of self
worth and capacity to make decision, achievement is outcome, transformation of decision to

reality that is basic need.

In 2018, Bahir Dar University Institute of Technology (BiT) in its community service and
Industry linkage programme together with Feed the Future in their Appropriate Scale
Mechanization Consortum (ASMC) project supplied solar water lifting technology for the
selected farmers in Dangila district Dangesheta kebele. Due to the fact that appropriate scale
mechanization technology for water resource utilization and its contribution for women
empowerment is no longer a matter of debate by many scholars and researchers throughout the
world. As Asian Development Bank (2015) report since access to clean water supply closer to
home have a significant impact on women’s time poverty, work burden reduction, women’s
health improvement, to generate additional income generating activities and there is also
evidence to show that time saved is reallocated to activities that might have a transformative
effect on gender relations in a household, So it is clear that solar water lifting technology has a
positive implication for gender equity and women empowerment. And by considering these
concepts it is imperative to study the contribution of solar powered water lifting technology for
women empowerment and specifically this study had investigated the different benefit women
gets through the support of water lifting technology, the contribution of Solar powered water
lifting technology for house hold welfare and finally, this study identified the hindering factors
women faced while using the technology, in Dangila district, Dangesheta Kebele.

1.2. Statement of the problem

Time lost due to walking and waiting for water is having a ripple effect on women’s lives, their
communities and whole economies. Surveys from 45 developing countries show that women
and children bear the primary responsibility for water collection in 76% of households. This is
time NOT spent carrying out income generating activities, caring for family members, attending

school or simply looking after women’s needs and aspiration (Oxfam, 2015).



The Growth and Transformation Plan (GTP) commits to 98% rural water coverage and 100%
urban water coverage by the year 2015, within 0.5 km’s of urban households and 1.5 km’s of
rural households. Improved water and sanitation within closer reach of households has direct and
immediate benefits for women and children, reducing the economic burden for fetching and

carrying water and the financial burden of diarrheal related illnesses (Lakech, 2014).

In this regard, different investigations and published research works have been conducted across
different parts of the world. For instance willis (2012) did a research on the weight of water:
female empowerment through gender mainstreaming and integrated water resource management
in Texas State University-San Marcos. Further UNESCO (2015) studied world water assessment
for women and they found that, the impact water has on women’s time can start as young as five. In many

cultures, as soon as they are able to carry the canisters they will spend hours each day fetching water with

their mothers.

Likewise, there are also few research works which have been conducted in different parts of
African countries. According to a sudy conducted by Sophie et al .(2017) entitled What Happens
after Technology Adoption, gendered aspects of small-scale irrigation technologies in Ethiopia,
Ghana, and Tanzania, examined the adoption or acceptance of small scale irrigation technology,
explained the technology adoption rates that are observed and why technology adoption is often
not sustained in the longer term. This has led to an emphasis on constraints exogenous to the
household that prevent women from learning about or trying out a technology, while
considerably less attention has been paid to the gendered impacts of a technology once a

household starts using.

Jemimah et al.( 2015) studied qualitative assessment of gender and irrigation technology in
Kenya and Tanzania and examined women’s access to and ownership of irrigation pumps, and
the implications on their ability to make major decisions on crop choices and use of income from
irrigated crops. And these study findings showed that rural household economies dependent on
rain-fed agriculture are increasingly turning to irrigation technology solutions to counter balance
weather variability, and guard against low crop yields. Organizations too are using market-based
approaches to disseminate technologies to smallholder farmers, and although women are among
their target group, little had been known about the extent to which these approaches were

reaching and benefiting them



Similarly, there are also some research works which have been done in Ethiopia related with
solar water and women empowerment. As it has been pointed out by Likimyelesh et al. (2017)
Water lifting for irrigation and multiple purposes in Ethiopia, on gender and individual irrigation
technologies undertaken in two Africa RISING Project sites in Ethiopia, Bale (Illu Sambitu
Kebele) and Lemo (Jawe and Upper Gana Kebeles) the intra-household gender dynamics in
Africa RISING pilots of water lifting technologies (rope and washer pump, tractor and drip and

solar pumps .and this study focuses on the different water source.

Even if different researchers in Ethiopia and in the world have tried to assess the integration of
water and women, they overlooked to specifically point out the contribution of Solar powered
water lifting technology for women empowerment, So far | found out certain limitations. Hence,
the aforementioned studies are not as such holistic; rather they only focused on some concepts
or issues. Thus, those limitations could be categorized into three major themes as theoretical,

conceptual and participant selection.

Conceptually, all those research works listed above were not holistic studies rather they focused
on some specific issues. Some of them are focused on the contribution of back yard production
to women’s empowerment and the other focused on the adoption or acceptance of small scale
irrigation technology, women’s access to and ownership of irrigation pumps, the feasibility of
solar water pumping system for rural areas in Ethiopia, the amount of time mothers spend
carrying water and factors such as socioeconomic characteristics, women’s empowerment, the
relevance of gender for the sustainability of rural water supply, identifying, and documenting

gender outcomes associated with water, sanitation, and hygiene (wash).

With regard to participant selection limitation, all those researches were selected their
participants without considering gender dimention . The majority of their research target groups
were predominantly men. And theoretically, majorities were done by irrigation and business

research theories and doesn’t directly touch the benefits and challenges of SPWLT for women .

This is, therefore, those studies mentioned so far were not fully able to investigate the benefits
and challenges of solar powered water lifting technology for women. Having this research gaps
in mind and being aware of them exactly, the researcher had intended to address those issues by

applying qualitative research methods with case study research design in Dangila district of
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Ambhara regional state. And this study identified the different benefits women achieved through
promotion of water lifting technology and investigated the contribution of Solar powered water
lifting technology for household welfare and finally identified the hindering factors that women
faced while using the solar powered water lifting technology.

In addition, as per my experience in the study area the solar powered water lifting technology is
recently introduced in the selected district and it is individual based scheme installed in the back
yard of women's house. And as per the information gathered from the BiT - ASMC project there
is no study done so far on solar powered water lifting technology benefit and challenge for
women in Dangila districts Dangesheta Kebele. Thus, the above research gaps motivated me to

assess the benefit and challenges of solar powered water lifting technology for women.

1.3.  Objective s of the study
1.3.1. General objective

The General objective of the study is to explore the benefit and challenges of solar powered

water lifting technology for women in the case of Dangila district Dangesheta Kebele.

1.3.2. Specific objective

e To investigate the benefits women, gain as a result of the supply of solar powered

water lifting technology.

e To identify the contribution of Solar powered water lifting technology for household

welfare.
e To investigate the challenges women faced in using this technology sustainably.
1.4.  Central research question

What are the overall benefit and challenges of solar powered water lifting technology for women
in the case of Dangila district Dangesheta Kebele?



1.5.  Significance of the study

As clearly delineated by Creswell (2009) research is a process in which we engage in a small set
of logical steps. However, it adds knowledge, improves practice. In line with this, the successful
accomplishment of this research would have both practical and theoretical significances.
Practically, the findings of this study will be expected to enlighten individuals and organizations
about the benefit and challenges of SPWLT for women, it will serve for BiT ASMC project to
use as a monitoring report with respect to gender issues and to have information about the
challenges women faced to use this technology and to sustain benefit for long term impact and
to sensitize future new initiative. In addition to that, it will serve as an academic input and as a
secondary source of data for those who want to conduct further investigation in this area. More
over this research will have theoretical significance since its findings are related with the

prevailing theories of women empowerment frame work.

1.6.  Scope of the study

This study was limited in terms of geography, target groups and issues. And the scope of this
study would delimit only to assessed the benefit and challenges of solar powered water lifting
technology for women and the study had geographically delimited in Dangila district,
Dangesheta Kebele. This study has been identified the different benefits women gain as a result
of the supply of solar powered water lifting technology, investigated the contribution of Solar
powered water lifting technology for house hold welfare, identified the hindering factors women

face while using the technology constantly.

1.7. Definition of Key Terms

Drudgery: the hard work which the women invest fetches water from different water source

Benefit: - advantages that the women gained as a result of the supply of this SPWLT
technology.

Solar powered water lifting technology: used to lift/pump water from different water sources

by using sun light as a source of energy.

Challenges: hindrance to use the solar powered water lifting technology sustainably.



1.8. Organization of the Paper

The thesis enclosed five chapters. Chapter one deals with a general overview of the study. It
presents background information, a statement of the problem, objective and research questions.
Significance of the study, operational definition and organization of the paper are also included.
The second chapter contains a review of related literature. The third chapter describes about the
research methodology. In this section, the study design and data collection tools, source
population, data collection and management, ethical consideration, and limitation of the study
are incorporated. Chapter four focuses on analysis of the study and discussion of the major

findings and in the final part, conclusion and recommendations are incorporated.



CHAPTER TWO

2. REVIEW OF RELATED LITERATURE

2.1. Concepts of solar powered water lifting technology

Technology refers not only to physical equipment — including infrastructures and installations
but also to the knowledge, techniques and skills that surround its deployment and use. These in
turn form part of a broader technological ‘regime’ or infrastructure that supports innovation and
the ability for one technology to build on or link to another. We know not all technologies
become innovations, and not all innovations diffuse widely and become part of a successful
enterprise. Technically feasible technology is always much greater than that of economically
profitable technology, and this in turn, is much greater than that of the socially acceptable
technology (Tonda, 2015). Women in developing countries are often poorly integrated into new
technology sectors, but technical and vocational training may be a means of empowering women

to achieve such integration (Hemson & Peek, 2017).

There is a great impact of diesel driven water pumping systems on irrigation, in remote areas
around the world. However, the gradual increase of fuel price worldwide has a serious effect on
this system that discourages the utilization of such technology. As an alternate, it is expected to
deal with the economical solar water pumping system for small scale irrigation applications
(Muluken et al., 2017).

2.1.1. Historical development of solar water lifting technologies

According to Walt et al. (2007) explained solar energy has been used since time immemorial to
dry agricultural products, to provide space heat in cold seasons or to create ventilation in homes,
applications which are still used in many developing countries. More than two thousand years
ago, Heron of Alexandria constructed a simple water pump driven by solar energy and in 214
B.C. Archimedes of Syracuse used concentrating solar mirrors to set fire m Roman ships as more
and more groundwater sources become unsafe for drinking purposes, potable water often needs
to be drawn from depths that require some form of pumping. A Solar-powered water pumping
system uses solar energy to power a pump to supply a village with potable water. Solar pumping

9



systems are commonly used where it is too far to walk to a well or where the well only provides

seasonally usable water (Walt et al.,2007).

Manual pumping options like treadle pumps or rope pumps are often mentioned as a first step
into irrigated agriculture; at reasonable cost, the farmer can start irrigating and earn additional
income. Once the farmer has the means, the step to mechanized pumping is made as farmers do
not prefer the drudgery of manual pumping. With affordable Chinese engine pump sets entering
the market at comparable price levels with treadle and rope pumps, it is now seen that farmers
skip the manual pumping step and start with mechanized pumping right away (Jan and Gert ,
2014).

The first solar pumps were installed in the late 1970s. Since then, PV water pumping systems
have shown significant advancements. The first-generation PV pumping systems used
centrifugal pumps, usually driven by DC motors or variable frequency AC motors, with proven
long-term reliability and hydraulic efficiency varying from 25 percent to 35 percent. The second-
generation PV pumping systems introduced positive displacement pumps, progressive cavity
pumps and diaphragm pumps for smaller water quantities, generally characterized by lower input
power requirements, lower capital costs and higher hydraulic efficiencies (FAO, 2018).

Solar energy was very important from the ancient period of history, for Greek and Egyptians Sun
is like their god because for them the solar energy power is the oxygen for this world. Now a
days, everyone sees this solar power is a new power developed within recent years, but the truth
is human beings is harnessing the power of sun for just hundreds or thousands of years (Anoop
JR1, 2007).

2.1.2. Solar water lifting in Africa

As solar panels become more affordable, solar photovoltaic (PV) pumps have been identified as
a high potential water-lifting technology to meet the growing irrigation demand in sub-Saharan
Africa (SSA). However, little is known about the geo-spatial potential of solar-based PV
pumping for irrigation taking into accounts not only solar radiation but also the availability of
water resources and linkage to markets (Roy et al.,1996).
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2.1.3. Solar water lifting in Ethiopia

In Ethiopia, motor water pumps are used commonly. But they have higher operational costs
including for fuel, oil, labor and maintenance solar water lifting pumps are a promising
alternative that could lower costs for farmers because they have relatively lower operational
costs in addition to contributing fewer carbon emissions and pollution, The Livestock and
Irrigation Value chains for Ethiopian Smallholders (LIVES) project in collaboration with the
International Water Management Institute (IWMI) has commenced the demonstration of solar
water pumps with pilot households in Oromia and the Southern Nations, Nationalities and

Peoples’ (SNNP) regions which makes smallholder (Lives project report, 2010).

In early December 2015, the solar water pumps were installed and demonstrated for selected
households in Gamo Gofa and East Shoa Zones of the SNNP and Oromia regions respectively.
The households, which were selected based on their access to shallow groundwater, interest in
adopting the technology and previous experiences in household-based micro-irrigation, were
briefed on the proper operation and minor maintenance services of the solar water pumps
(Amenti et al., 2016).

2.1.4. Solar water lifting technology in Amhara region

Since most rural areas are far from the electric service in the Amhara Region, most hand dug
wells, shallow wells and boreholes are equipped by hand pumps or diesel and petrol driven
generators. The drawbacks of hand pumps are first, the energy they require from women, lack
of additional services and, the frequent touch of the hand pump by human leads to disrepair of
the system. In addition, diesel/petrol pumps have many drawbacks such as high running and
maintenance costs, unreliable supply of fuel, and poor availability of spare parts as describe
above for Kule locality in Harbu Woreda. Therefore, it is important to look for and try other

sources of renewable energy such as solar, wind, and mini-hydropower (Water Aid, 2010).
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2.2. Benefits of Water lifting technology for women

2.2.1. Time saving

According to Likimyelesh et al. (2017) study, the solar water pump users indicated that the
technology saves time and can be used for other purposes. Additionally, most respondent’s using
solar pump technologies mentioned that the technologies eased their domestic work (for cooking,
washing, bathing and others) and livestock watering, as it saves them labor and time required to
bring water from other sources. Oxfam and UNSCO (2015) entitled ¢ water for women every
woman counts. Every second counts’that confirms time saved due to fetching water is having a ripple
effect on women’s lives , and this study also confirms the time lost due to water collection , is time NOT
spent carrying out income generating activities, caring for family members, attending school or
simply looking after women’s needs and aspiration. The impact water has on women’s time can
start as young as five. In many cultures, as soon as they are able to carry the canisters, they will

spend hours each day fetching water with their mothers.

Water fetching time has been lost; holding women back from having equal opportunities and
from reaching their potential. The inter linkages between the development agendas for water
availability and gender equality, in particular women’s empowerment must be recognized and
we need to work together to enable women to get their time back. Increasing women’s access to
clean water can free up to hundreds of hours annually that they can instead devote to more
valuable pursuits such as strengthening families and communities, earning a living and leisure.
(UNSCO ,2007)

2.2.2. Work burden reduction

FAO (2016) stated rural women simultaneously manage triple responsibilities at work within the
household and at community level. Introducing women friendly improved water lifting
technology reduces drudgery. FAO (2018) discovered that closing the gap in women’s access to

a broad range of technologies could help free their time for more productive activities.

similarly, the study by UNSCO (2015) stated Women represent 40% of the global labor force,
yet in Sub Saharan Africa 40 billion working hours (equivalent to a year’s worth of labor by the

entire workforce in France) are lost every year to water collection.
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The study conducted by Jemimah et al. (2015) and Amleset (2011) examine the effect of the supply
of water lifting technology on intra house hold power relation even if women’s participation in
decision making and as water resource managers is uncommon, household water provision has
create more opportunity for women for decision making ,women’s access to and ownership of

irrigation pumps, and the implications on their ability to make major decisions on crop choices and use
of income from irrigated crops.

2.3. Solar powered water lifting technology for house hold welfare

2.3.1. Food

Experience show that home based agricultural (backyard farming) practice play multiple role for
the family in general and women in particular. It accounts for significant amount of home
consumption. Besides consuming backyard products at home, many women sell their products
at the local market and use the money generated to fulfill some needs of the family, especially
those of children. Moreover, it is the only means of income for thousands of poor and
marginalized women. The Practice is specially play significant role for women headed
households (Tonda,2015).

According to Likemyelesh (2016) finding as Investment in individual smallholder irrigation
technologies can be a viable means to sustainable intensification that benefits women and men
smallholder farmers through double cropping of fruits and vegetables. FAO(2018) noted that
the feminization of agriculture offers a series of opportunities for increased agricultural
mechanization at farm level and in the agri food value chain that are economically,
environmentally and socially sustainable. As Van (1998) it is assumed that with access to water
resources for agricultural production, women can leap “from subsistence to marketing farming”
contributing to rural development Women play pivotal roles in subsistence and market
gardening, animal husbandry; food processing, waste recycling and (re)use.

2.3.2. Income

According to Likimyelesh et al.(2017) study back-yard gardening is the best opportunity for
women to generate income and as per those studies illustrated the women also re invest their

income for house hold needs especially for the children wellbeing. As Rathgeber (1996)
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Women’s participation in decision making and as water resource managers is uncommon.
Because of the traditional attitudes and beliefs of the society, Household water provision is still
a female responsibility in most African societies, especially in the rural areas. It is assumed that
with access to water resources for agricultural production, women can leap “from subsistence to

marketing farming” contributing to rural development.

2.3.3. Health improvement

Manual material handling tasks may expose workers to physical risk factors. If these tasks are
performed repeatedly or over long periods of time, they can lead to fatigue and injury (Cal/OSHA
Consultation Service, 2007). Closing the gap in women’s access to a broad range of technologies
could help free their time for more productive activities (FAO, 2018). According to the report of
Asian Development Bank (2015) In rural areas water is mostly fetched by women and sometimes
by adult children, for long distances .in this regard Oxfam ( 2015) noted that More and more
communities around the world are forced to survive with limited or no access to clean water, and
the burden of collecting water usually falls on the shoulders of women and girls. As it has been
pointed out by UNESCO (2015) One in four girls does not complete primary school compared

with one in seven boys

2.3.4. Change in power relation

Women Empowerment is an active multi-dimensional process, which would enable women to
realize their full identity and powers - in all spheres of life. It would consisting in providing
greater access to knowledge and resources, greater autonomy in decision making, greater ability
to plan their lives, greater control over the circumstances that influences their lives and freedom

from the shackles imposed on them by custom, belief and practice (UNFPA, 2005).

According to Ghadoliya (2006) there is also evidence to show that time saved is reallocated to
activities that might have a transformative effect on gender relations in a household, such as
participation in market work, increased decision making power and control over resources and
increase access to information pointed out as a result of women getting sufficient time. Women’s
participation in decision making and as water resource managers is uncommon. Because of the
traditional attitudes and beliefs of the society, Household water provision is still a female

responsibility in most African societies, especially in the rural areas
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2.4. Challenges women faced in using the SPWLT sustainably

2.4.1. Affordability

The initial investment involved was excessive for rural water schemes, more than 150,000 US
dollars, but included :-shallow well (~60m) ,the solar panels, the DC/AC inverter (converts DC
to AC), submersible pump (~1.5 to 2 kW) with stainless steel casing, two imported glass-
reinforced plastic (GRP) tanks of 6000 liters capacity each cattle trough, a shower stall, and

clothes-washing basin (Seifu et al., 2011).

Similarly, Misrak et al (2015) stated the initial cost of PV systems is high, but the maintenance,
operation and replacement costs are lower. In addition, there is no energy cost needed in PV
system and as a result the present cost of PV systems is much lower than the diesel-powered
system. Its lower operation and maintenance costs, the longer expected useful life as well as the
higher reliability of PV systems could make the system more suitable for remote areas. Letarik
(2016) which states farmers also note that the solar water lifting technologies have some
limitations, which could affect the use of these technologies and adoption by other farmers, the
technology is expensive which makes it less accessible for women especially, who have less

resources to rent or buy

2.4.2. Absence of energy storage mechanism

As Likimyelesh, et al. (2017) Constraints of using drip irrigation technology evaporation, water
scarcity and the risk of using the technology .the technology to be dangerous to use because a
farmer must use a ladder to fill water tanks mounted on a roof for solar pump users the absence
of a mechanism to store energy that would enable longer use when there is less sun is a major

constraint

2.5. Theoretical Framework

This study is exploring the benefits and challenges of solar powered water lifting technology for
women and accordingly the finding of this study is inductively integrated with the existing major
feminist theories. There are many feminist theories, which explain the root cause of gender

inequality and women’s subordination. Feminists attempts to develop a comprehensive account
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of the subordination of women, including their supposes, essence and origin. Each perspective
has made important contributions to improving women's status. The main point feminists have
stressed about gender inequality is that it is not an individual matter, but is deeply ingrained in
the structure of societies (Lorber, 1999).

Theoretically, liberal feminism claims that gender differences are not based in biology, and
therefore those women and men are not altogether that dissimilar, their common humanity
supersedes their procreative differentiation. If women and men are not different, then they should
not be treated differently under the law. Women should have the same rights as men and the
same educational and employment opportunities. Their activist focus has been concerned with
visible sources of gender discrimination, such as gendered job markets and inequitable wage
scales, and with getting women into positions of authority in the professions, government, and
cultural institutions. Liberal feminist politics took important weapons of the civil rights
movement, antidiscrimination legislation and affirmative action, and used them to fight gender

inequality, especially in the job market (bid.).

Liberal feminists argue that the society has a false belief that women are by nature less
intellectually and physically capable than men. This perspective seeks to level the playing field
that would allow women to seek the same opportunities as men, especially the opportunity to
excel in various fields. Modern liberal feminists argue that patriarchal society fuses sex and
gender together, making only those jobs that are associated with the traditionally feminine
appropriate for women (Pasque, 2011). Many liberal feminists explain women's exclusion or
inequality with reference to ideas of female inferiority or incapacity that inform the upbringing

and education of both men and women (Welch, 2001).

According to feminist theory, a just society is a society that allows individuals to exercise their
freedom and fulfill themselves. The society excludes women from many opportunities and the
true potential of women goes unfulfilled because it has the false belief that women are by nature
less intellectually and physically capable than men. Liberal feminists argue that women share
the same rational human nature men do, and so should be given the same educational
opportunities and civil rights as men are given. The goal of women’s liberation is freeing women

from oppressive gender roles that is achieving sexual and gender equality (Tong, 2009).
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Likewise, the finding of this study revealed that due to the patriarchal thinking of the society,
women’s have a triple burden and they invest most of their labor and time for reproductive
activities. And as this study finding ,collecting water is mainly a women’s role, the introduction
of this improve solar powered water lifting technology helped the women to save their time, to
reduce work burden and to improve their health with respect to drudgery reduction consequently
this benefit had also a direct effect on women to engage in IGA and the introduction of this new
and improved water lifting technology offer the promise of considerable benefits and helped
them to reallocate their time and labor to activities that have a transformative effect on gender
relations in a household. Therefore, the above-mentioned finding of the study is directly related

to the argument of liberal feminist.
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CHAPTER THREE

3. RESEARCH METHODOLOGY
3.1. Description of the study Area

According to Haimanot (2015) Dangila is one of the seven districts in Awi zone with an area
772.3 square kilometer, It is known to be the fourth largest in the zone with respect to its area
coverage. Its border linked in East with Mecha district (West Gojjam), in West direction with
Jawi district, south with Fageta Lekoma (Adis kidam) district and to the Northeast direction with
Achefer district (West Gojjam). The capital city of Dangila district is Dangila town and located
38 kms from Awi zone, town Enjebara, 78kms from Amhara region city Bahir Dar and 475kms
to the Northwest from Addis Ababa, the capital city of Ethiopia. The district has 27 rural kebele2
administrative and six-urban kebele administrative. The district has largely Orthodox Tewahedo
Christian believers’ residential area and small numbers of Muslim followers live since its

establishment after 1928 Italian invasion still now.

Based on 2007 population and house census and 2009/10 ANRS sample survey report projection
results, about 190,943 people was expected to live in Dangila district. Among those, 94,160 were
predicted to be male (49.3%) and 96,783 (50.7%) to be female. In addition, the prediction results
indicated that, 155,466 (81.4%) people expected to live in rural areas (Bazezew, 2012).

Dangila has a high solar energy potential, where average solar energy is between 5.12 KWh/m2
per day in July to 7.0 KWh/m2 per day in April, and the daily average of solar radiation intensity
on horizontal surface is 6.1 KWh/m2 per day while the average sunshine hours ranges from 4
hours in July to 8.96 hours in January and for the irrigation periods it is more than 7 hours (
Muluken etal., 2017)

Dangila has a high solar energy potential, where average solar energy is between 5.12 KWh/m2
per day in July to 7.0 KWh/m2 per day in April, and the daily average of solar radiation intensity
on horizontal surface is 6.1 KWh/m2 per day while the average sunshine hours ranges from 4
hours in July to 8.96 hours in January and for the irrigation periods it is more than 7 hours. (
Muluken etal., 2017)
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The population density of the district is about 247.3 people per kilometer. The economically
active population (15-64) years of age accounts 51.8% of the total population. In terms of
traditional agro ecology classification, the district can be categorized mainly into two Agro
ecological zones; Woina Dega (middle altitude), which mask large about 86 percent of the total
land mass, and 22 rural kebeles and all urban kebeles, and the Kola (low altitude), which covers
about 14 percent of the total land mass and 5 rural kebeles. The district annual rainfall ranges
from700- 1200mms and annual temperatures ranges from 16-35 Oc as the information obtain
refers (CSA, 2007).

Figl. Map of the study area

Ethiopia by Region
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Source: Google map
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3.2. Research Methodology

Mainly research approach selected depends on the number of samples which | have in Dangila
district Dangesheta keble, As Moriarty, (2011) stated that qualitative research provides an in-
depth and interpreted understanding of the social world of research participants by learning about
their social and material circumstances, their experiences, perspectives, and histories. Mulatu
(2007) also added qualitative research methods are the most appropriate means of exploring
women’s views of their experiences and reality. Unlike quantitative studies that are concerned
more with issues of frequency and distribution, qualitative research is rooted in the perspective
of participants and their subjective meanings. The approach also explores and explains the

hidden and invisible issues of women.

3.3.  Research Design

Case study research design is most appropriate in this case because the researcher is aimed at
identifying the benefits and challenges of solar powered water lifting technology for women.
According to Denscombe (2007), case study approach works best when the researcher wants to
investigate an issue in depth and provide an explanation that can cope with the complexity and
subtlety of real-life situations. Case studies have been used for a wide range of purposes within
social research. Predominantly, they have been used in relation to the discovery of information
(following an inductive logic). Case study is an excellent method for obtaining a thick
description of a complex social issue. It offers rich and in-depth insight that no other method can
yield (Dornyei, 2007). In addition to that, case study displays a high degree of completeness,
depth of analysis and readability, and they are effective in generating new hypothesis, models

and understanding about the target phenomena.

According to Zainal (2007) Case study research allows the exploration and understanding of
complex issues. It can be considered a robust research method particularly when a holistic, in-
depth investigation is required. Recognized as a tool in many social science studies, it enables a
researcher to closely examine the data within a specific context. In most cases, a case study
method selects a small geographical area or a very limited number of individuals as the subjects
of study. This is therefore Case study research design is more relevant to undertake this research

20



in its true essence and to explore and investigate contemporary real-life phenomenon on the

benefits and challenges of solar powered water lifting technology for women.
3.4.  Sampling Techniques

The rational why the researcher chooses, Dangila district Dangesheta Kebele as focus areas for
this study is because the technology is distributed in this specific area by the support of BiT
ASMC project. The participants in this research included were, eight SPWLT women
beneficiary for semi structured interview , I end up my interview with eight women due to my
data is saturated, and for FGD seven women from the selected beneficiaries participated as
per their availability and purposively six men (two from field worker and data collector for the
ASMC project, two of them are husbands of women SPWLT beneficiaries, one from Dangesheta

keble administrator and one researcher from BiT) were involved in key informant interview .

The researcher explored the benefit of SPWLT in relation to their time saving, work burden
reduction, health improvement, income, power relation and tried to identified the hindering
factors women faced while using the technology. So, to assess those prime issues, the researcher
was motivated to conduct a research on the study site in the light of women’s benefit and

challenge.

In this study, the list of solar water lifting technology user were obtained from BiT - ASMC
project document. In doing so, the researcher used the current census data. In the first stage,
Dangila district and Dangesheta Kebele were selected purposively and based on data saturation
eight woman were undertake interview. On the other hand, the participants based on availability
one FGD with seven focus group discussants were heled while purposively six key informant
interviewees were used for this study. The rationale using purposive sampling is, it is helpful to
obtain adequate information and enabled me to understand the central phenomenon of the study.
Key informant interviewees were selected from SPWLT beneficiary’s husband, kebele
administrator and ASMC project implementers and BiT researcher on SPWLT as a source of

relevant data for this study.
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3.5. Data Sources

Regarding to data sources, the researcher used primary data to obtain relevant first-hand
information for this study. And this primary data source was obtained from interviewees, key

informants and from focus group discussants.

3.6. Data Collection Instruments

This study was employed different data collection instruments. These instruments are discussed

as follows: -

3.6.1. Semi-Structure Interview

One of the data collections instruments that the researcher used to collect information relevant
to meet the objectives of the research was semi-structure in-depth interview. The reason in-depth
interview was selected is that it provided an opportunity to investigate to question thoroughly
certain areas of inquiry and it permits greater of responses. According to Gorra (2011) even if
interview is time consuming to conduct and analysis. The researcher conducted in-depth
interview for the purpose of exploring the benefits and challenges of solar powered water lifting

technology for women.
3.6.2. Focus Group Discussion

The researcher also used focus group discussion as instrument of data collection. Gillham (2000)
highlighted that FGD using semi-structured questions allows researchers to look more deeply
into the research issues and develop new lines of inquiry that arise during interviews. . Likewise,
Casey and Krueger (2000) argued that group discussion allows sensitive issues to be more freely

discussed in groups when an individual would not wish to discuss them alone with a stranger

Most importantly, Campbell (2005) described as a focus group is a planned, facilitated
discussion among a small group of stakeholders designed to obtain perceptions in a defined area
of interest in a permissive non-threatening environment. The researcher employed FGDs to
triangulate the unclear ideas and information related to the subject under study. Another reason
why the researcher was conducted focus group discussion was because the use of multiple data

collection instruments enabled the researcher to crosscheck the data collected from the
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interviews and were also help to validate the findings. The focus group discussion was
conducted in a non-threatening environment by which those participants had a trust on the

researcher and each other.

3.6.3. Key Informants Interview

To get relevant data for this study, the researcher was used key informant interview. There are
rationales to use this data gathering tool. It provided vital information directly from
knowledgeable/professional people. Furthermore, this type of data gathering tool is flexible to
explore new ideas as well as issues was not anticipated during planning. In addition to this, it
resembles a conversation among acquaintance, allowing free flow of ideas and information.
Moreover, it provided in-depth information about topic of interest, allows clarity of ideas and

information as well as it can easily combined with other techniques.

In line with this, (Kumar,1989) stipulated that key informant interviews involve interviewing of
knowledgeable individuals who are likely to provide the required information, ideas and insights
on a particular subject. However, such individuals were identified carefully. Attempts to explore
facts on the ground makes it a rational approach to include key informant interviews by involving
selected group of individuals who are likely to provide needed information, ideas, and insights
on the proposed research. Taking the above concepts into account, interviews were conducted

among key informants that allowed the researcher collect data.

3.7. Data analysis techniques

Cresswell (2003) copes that data collection and data analysis must be simultaneous processes in
qualitative research. Data analysis is an ongoing process taking place throughout the data
collection process. The data collected from semi structured in depth interview, key informant
interview and from focus group discussion were organized based on the objective of the study
and analyzed through thematic analysis. Qualitative data analysis primarily entails classifying
things, persons and events. Qualitative data analysis is an ongoing process involving continual
reflection about the data, asking questions and writing memos throughout the study. The
researcher made detailed description of the setting or individuals, followed by analysis of the

data for themes or issues.
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The researcher employed thematic data analysis and the generic steps followed in this qualitative

data analysis are as follows.

Step 1: The data were collected through semi structured interview; FGD and KII which was
conducted and collected in Amharic language are translated into English language.

Step2: The researcher organized and prepared the data for analysis. By transcribing interviews,

sorting and arranging the data in to different types depending on the sources of information.

Step 3: The researcher has read all the data carefully to get a general sense of the information
and reflecting on its overall meaning. And also, the researcher summarized what general ideas
are said by participants, what the tones of their ideas were, what the general impression of the

overall depth was, and credibility and use of the information from the literature or theories

Step4: After that, the researcher has begun detailed analysis with a coding process. These involve
the process of organizing the material in to portions before bringing meaning to those masses.
And it involves taking text data, segmenting sentences (paragraphs) in to categories and labeling

those categories with a term.

Step 5: Then the researcher used the coding process to generate a description of the setting or
categories to themes for analysis. The researcher has given codes for these descriptions. Then
the researcher used the code to generate a small number of themes or categories. These themes
are appeared as major findings for my studies and stated under separate headings in the finding

sections.
3.8.  Trustworthiness

Quantitative research relies on measures of reliability and validity to evaluate the utility of a
study, but qualitative research can be evaluated by it trustworthiness. According to Alexander
(2004) this term is used to represent several constructs, including credibility, transferability,
dependability and conformability. The truth-value or credibility of the conclusion of the research
was scrutinized through the following questions including; do the conclusions make sense?; do
the conclusions adequately describe research participants’ perspectives?; and do conclusions

authentically represent the phenomena under study?. Transferability seeks to determine if the
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results relate to other contexts and can be transferred to other contexts. Dependability refers to
whether or not the results of the study are consistent over time and across researchers.
Conformability assumes that the findings are reflective of the participants’ perspectives as
evidenced in the data, rather than being a reflection of my own perceptions or bias.

Therefore, to ensure the trustworthiness of the data, the researcher used easy and simple language
and description to describe the findings and to enhance the credibility of the research the
researcher held on triangulation. Triangulation involves the use of different data collection
methods, especially semi structured interview, key informant interviews and focus group

discussion. The researcher was also present results to participants during a concluding interview.
3.9.  Ethical consideration

Before the study, official approval to conduct the study was obtained from Department of Gender
and Development studies of Bahir Dar University. Permission was obtained from BiT and
Dangesheta Kebele administrator. Participants of the study were included in the study only when
they give informed consent. The purpose and significance of the study also be described for the
study subjects, and study participants were informed as their information would be kept

confidentially
3.10. Limitation of the study

This study represents an initial attempt to explore the benefits and challenges of solar powered
water lifting technology for women and dig out the benefit women gained as a result of the
supply of this technology, investigate the contribution of this SPWLT for house hold welfare.
Further this research explored the hindering factors women faced while using the solar powered
water lifting technology and proposed challenges for sustainability. This study has the
following limitations. First, lack of recent secondary source of documents. And to get sufficient
information about the amount of income they earn as a result of this technology intervention, the
women did not well recall back exactly. Despite these limitations, the credibility of the research

is not compromised.
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CHAPTER FOUR

4. RESULTS AND DISCUSSION
4.1. Results

This section presents the major findings of the study; it is organized in to four parts. The first
part clearly explains the demographic characteristics of the research participants and historical
background of water availability in the study area. The second part describes the benefits that
women get from solar powered water lifting technology. The third part explains the contribution
of Solar powered water lifting technology for house hold welfare especially in related to nutrition
and income. The last section describes the hindering factors/challenges that women faced while

using the solar powered water lifting technology and potential challenges for sustainability.
4.1.1. Participant profile

Table 1: Demographic characteristics of interviewee

Interviewees Age | Educ. Status Marital Status | Family size
Interviewee 1 55 | literate Married 9
Interviewee 2 35 | llliterate married 7
Interviewee 3 50 | literate married 11
Interviewee 4 35 | lliterate married 6
Interviewee 5 25 | Grade 2 married 7
Interviewee 6 40 | lliterate married 8
Interviewee 7 41 | lliterate married 5
Interviewee 8 39 | lliterate married 6

Among ten SPWLT women beneficiaries eight of them had participated in the semi structured
interview. As indicated in table one, all women are married and having the highest and least
number of families eleven and five respectively. Ages of the respondents from the least to the
highest respectively ranged between twenty-five and fifty-five years. The highest educational

status is grade two. Only the younger woman with an age of twenty-five started formal schooling.

26



The two older women attended adult education program where as from age thirty-five to forty

did not attend any formal education program.

Table 2: Demographic characteristics of focus group discussants

IDNO |Sex |Age [ Educ. Status Marital Status | Family size
FG 01 F 55 | Adult literacy married 9
FG 02 F 35 | No married 7
FG 03 F 50 | Adult literacy married 11
FG 04 F 35 |no married 6
FG 05 F 25 | Grade 2 married 7
FG 06 F 40 | No married 8
FG 07 F 41 | no married 5

Based on their availability sampling seven SPWLT women beneficiaries participated in focus
group discussion. Table two showed the demographic characteristics of focus group discussants’
such as age, educational status, marital status and family size. As indicated the table, highest and
the least age of the focus group discussants were fifty-five and twenty-five respectively and the
second, fourth, sixth and seventh focus group discussant did not attend any educational program
and this indicated that the majority of them are illiterate. Only the fifth participant who was
younger started elementary school, where as the first and third FGD participants attend an adult
education program that is basic numeracy and literacy. As it has been revealed from table two,

all of the women are married. With regarding to family size, they varied between five and nine.

A total of six men participants was involved in key informant interview session (one field
worker, one previous data collector, two husbands of solar powered water lifting technology
beneficiary women, one researcher from Bahir dar institute of technology and one Kebele
administrator). Although they all were from different areas of work, it was improved that they

have an indirect or direct attachment with water lifting technology women beneficiaries.

Concerning the educational status of those key informants, there was great variation from no
educational attainment to PhD fellow. The field worker and previous data collector completed

grade ten, Kebele administrator dropped out from grade 8, the two husbands did not attend any
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formal education program, and the researcher was PhD fellow, who was researching on solar

powered water lifting technology and drip irrigation by conservation agriculture.

Table3: Demographic characteristics of key informants

Key Educ. | Marital Experience with
Informants | Sex | Age Position Status | Status | SPWLT beneficiaries
Kl1l M 42 | Field worker 10 Married | 3 years

Previous data
KI 2 M | 37 | collector 10 married | 2 years
Husband of
KI3 M |40 | SPWLT beneficiary | no Married | Husband
PhD
Kl 4 M | 45 | BiT researcher fellow | Married | 3 years
Husband of
KI5 M |42 | SPWLT beneficiary | no Married | Husband
Dangesheta Kebele 4years of experience
KI 6 M |40 | administrator 8 Married | as Kebele leader

Regarding the age it was not as much varied like their educational status, it was ranged between
thirty-seven to forty-two. All of the respondents were married and had different relation with

solar powered water lifting technology beneficiaries as the table indicated on table three.

4.1.2. Major findings of the study

BiT in its appropriate scale mechanization project provided this solar powered water lifting
technology for free to support the women smallholder farmer. The technology is easily movable
and the women can use easily and their water source is near the farmers’ household so that it is
enable for multiple uses in addition to irrigation. The farmers did not participate in larger
irrigation schemes or establish user groups, but operated individual technologies on own plots.
Most of the research participant did not practiced irrigation before Bahir Dar university institute
of technology introduced this solar powered water lifting technology. While a few of them were

have prior experience on irrigation by using water from river or wells

28



Table 4. Summary of major finding of the study

No Team identified Sub team identified
Reducing the time spent in performing their task
Time saving Changes in ability to perform another task
The benefits Transformative effect on gender relation
of SPWLT for | Work burden Change in women role
women reduction Change in power relation
Health Avoid whist, hand and shoulder exhaustion,
1 improvement minimize stress
Change availability of food for home
consumption
Change availability of food item for marketing
SPWLT for | Food Change in Stored food
Hold Welfare Sources of Income
Amount of income
Income Re-investing the income
2 Who control over and decide on income
Challenges Design Absence of energy storage mechanism
Dissemination Affordability,
Inaccessibility of the SPWLT technology, spare
part, and maintenance service
Environmental Lack of water source in the dry season
cultural barriers Less decision-making power women on
cultivation land
plowing is male dominated activity
Miss conception about drip irrigation/irrigation
3 Gaps in realizing the benefit b/n Men and women

Assumption of additional work burden
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As we can see from the above table, time saving, work burden reduction, health improvement
are the direct benefit women received from the introduction of this SPWLT while change
availability of food for household food consumption and for market, diversification of their
income source are the other benefits women got through the supply of SPWLT. In addition, as
we can understand from table 4 even if this SPWLT has delivered significant benefit for women,

it has also some challenges that has the potential to hinder the women to benefit sustainably.

4.1.3. The benefit of solar powered water lifting technology for women

Since women have triple responsibilities at household like taking care of children, elders and
sick member of a family, preparation of food, collection of fire wood, fetching water, washing
clothes, going to mills. Except plowing the women participated in major farm activities like land
preparation, planting of seeds, adding different fertilizers and compost, wedding, harvesting,
threshing, transport of their produce from farm to home, post harvesting activities like keeping
the agricultural product in clean areas, drying, and adding insecticide. Women also involved in
marketing processes such as selling of small sized crops or vegetables and buying of small items
based on the demand of their family for daily uses. In addition to the above-mentioned activities,
the respondents confirmed that they are also involved in different community-based tasks
especially in preparing foods and fetching water when their neighbors have a special program.
When considering the multitude of tasks those the research participant women perform using
limited tools, it is obvious that the introduction of new and improved technologies holdout the

promise of considerable benefits not only to women but to the family members as a whole.

Solar powered water lifting technology is a photovoltaic water pumping system and it is one of
the best technologies that utilizes solar energy to pump water from different water sources.
Similarly, with most areas of the Amhara regional state, there is an availability of abundant solar
radiation and enough underground water sources in the study area of Dangilla district.
Considering this natural opportunity, the researcher confirmed that the solar powered water
lifting technology is viable for this community. The researcher asked those research participants
about the benefit they obtained from solar powered water lifting technology. According to the
response of the research participants from Kll, FGD and interviewee the different benefits that
women and the whole family recognized are summarized below and all of them described with

direct quotes of the participants and accompanied with rigorous interpretation. To this end, the
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major themes are time saving, work burden reduction, health improvement, transformative effect
on gender relation. In line with these major themes, sub themes are also identified just for the
sake of understanding the benefits of solar powered water lifting technology for women in a very

clear manner.

4.1.3.1. Time saving

According to the finding of this study, the major benefit that the women gain from the solar
powered water lifting technology is saving a significant time in their day today life. As the
research participant clearly described for the researcher about their daily activity in their life
from the time they wake up in the morning until they went to bed at night, they faced with
different responsibility of household chores, farm work, community responsibility and market
exchange so on average those research participant spent fourteen hours per a day and they
expressed lack of time as a major constraints in their life. On average they can save around one
hour per day due to the supply of this solar powered water lifting technology and this saved time
and has different contributions on their life like reducing the time spent in performing the
household tasks, changes in ability to perform other task, and providing a transformative effect
on the women daily life.

A. Reduce the time spent in performing the tasks

Based on the result of the study the solar powered water lifting technology helped them to save
a significant amount of time in their day today life. Most of the participants confirmed that due
to the fewer time needed to lift the water by the solar water lifting technology for their domestic
activity, irrigation and for their livestock, watering is a very short path and use insignificant
labor. It reduces the time spent in performing their tasks: in relation to this, a twenty-five years

old woman in-depth interview participant described her experience as follows:

..... Before | got this solar powered water lifting technology | was lifting water from the
well using bucket pulling with rope and pulley , and it took more than two hour and |
were also get tired to do the next activity but now with in less than five minute I connect
the solar panel and lift enough amount of water with short period of time. To fill a five
hundred litre of tanker it does not take more than fifty minutes and if I connect it within

five minutes it does not need my presence. | only monitor whether the tanker is filled or
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not, and at the same time 1 did other activity like cooking food, washing clothes and house
hold equipment, cleaning the house, showering of my children, a local alcoholic drink
‘Areki’ preparation, livestock watering or irrigation. Within a short period of time to get

enough amounts of water and it motivates us to keep our sanitation...... (Interviewee 5)
Furthermore, focus group discussants strengthened this issue by saying:

This technology eases our burden for our local drink called ‘Tella;’ and ‘Arekie’
preparation because it needs to much amount of water, especially on the holidays
and in case of any social ceremony /gathering /that we prepare, we need more
water for the local drink and now thanks to God with in short minute this solar

water lifting technology helped us to lift enough amount of water..... (FGD5)

The above explanations of the interviewee’ and focus group discussants showed how the time
saved due to the access of solar powered water lifting technology helped them to reduce the time
spent in performing the tasks. And it indicated that water is a women issue, and they are the ones
who are most involved in drawing and transporting water to their home and storing it until used
for house hold activities (for cooking, cleaning, washing, watering household animals). In
addition to this, it is possible to understand that women are the main guardians of household
cleanliness and the caretakers of the children. As it has been understood from the explanations
of majority of the tasks the women accomplished at and around their home, they fetch water
using a solar powered water lifting technology which lift water with a short period of time and
helped them to reduce the time spent in performing other tasks like cooking cleaning, washing,

and watering household animals.
B. Changes in ability to perform another task

As the information collected from Interviewee, KIl and FGD participants showed below, the
time saved due to the access to solar powered water lifting technology helped them to change
their ability to perform other tasks. Those in-depth interview participants, focus group
discussants and key informant interviewees explained that due to the need of a little time for the
solar powered water lifting technology, almost all of them expand their irrigated land and give
enough amount of water for their livestock and they are also motivated to produce frequently
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more local alcoholic production called “Arekie” for their IGA and due to the water access they
are keeping their sanitation better than in the previous case. Relating to this, thirty-five years old

in-depth interview participant described as follows:

...now because of the technology | expand the irrigated plot and planted different types
of vegetables such as onion, garlic, potato, cabbage, green pepper and I irrigate enough
amount of water for the vegetables so that | can get an additional income, vegetables

for household consumption when compared to last year...(Interviewee 2)

In addition, another twenty-five-year-old in-depth interview participant explained her experience

as follows:

.... now | tried to plant and grow different types of vegetables since | got the solar
powered water lifting technology. | am happy while | visiting my garden. | have got
extra time to care my children, to feed my kid, to prepare food, and properly wash my
children’s clothes. This year | can serve my spiritual life even for one month, because
my husband by himself can irrigate the land and fetch water for household
consumption since this technology does not need too much time and labor....

(Interview 5)

Similarly, another forty-two years old key informant interview participant has supplemented the

above-mentioned ideas as follows:

..... due to this, solar powered water lifting technology eases the women task of fetching water;,
some of them started irrigated activity newly by the help of this solar powered water lifting
technology, and the others even if they had prior experience in irrigation they were not get such
kind of benefit because due to the prior technology of water lifting needs significant time and
labor they did not irrigate properly but now they did it and do more production and income,
and even this technology helped the women to watering of more water for their fattening and
diary animals. This additional income helps for the women to buy whatever she needs, before
this they were sold some maize or they are asking their husband to get money for house hold

daily costs. (Key informant interview 1)

Furthermore, key informant interviewee strengthened this issue by saying:
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They saved significant amount of time per a day, at least they saved one hour per
each day, and minimize stress and work burden, they were feel unhappy when they
go to the water source, and they get additional income and more vegetables for house
hold consumption, they reduced their drudgery and physical weakness, create
smooth relation between family members, the women get more exposure for market,
and she gets the opportunity to decide on the benefits of her back yard gardening,
and she re invest the income as per her interest and feelings, the community around
this locality get motivation on using different water lifting technology(Key informant
2).

From the above quotation, It is possible to understand that the time saved due to this solar
powered water lifting technology have a direct and indirect impact in change in ability to perform
other tasks like to start and expand their irrigation plot, and get good vegetable production, to
increase the frequency and amount of local drink production for their own IGA , to watering of
enough water for their diary and fattening cows, to properly keep their house hold sanitation,

and indirect benefits like getting income and exposure to market.
C. Transformative effect

Although gender discrimination can disadvantage both women and men, in every society, there
are deep rooted attitudes and beliefs about women’s and men’s roles in society. These beliefs
view women as inferior, less competent or less valuable than men and lead to practices that
discriminate against women and Women most frequently experience its effects and prevent
them from enjoying the same opportunities as men. As the data from the research participant
collected showed, because of the solar powered water lifting technology saved significant
amount of time and changes the ability to perform other tasks and this leads to reallocate to
activities that have a transformative effect on gender relation. In light of this, a forty years old

key informant interviewee described his observation as follow:

... observe that as compared to last year my wife gets some leisure time, and she has now
some money on her hands, even sometimes | asked her to give me some money for some

purpose.... (Key informant interview 6)

34



Within a similar phenomenon, the following forty two years old key informant interviewee also

described as follows:

Based on my observation, the women are creating job for themselves and earning income
from the sale of vegetables, exercising, controlling and making decision on the money,
initiating to diversify their livelihood options. They have also got an experience on
backyard gardening and vegetable production and developed skill and knowledge on
irrigated farm production as to how and when seeds will be planted and about the overall
management of irrigated farm, even their children apply such knowledge and motivation
on irrigated farm production because the benefit is very attractive and they see the
practical experience of producing and collecting products three times a year at the same
plot of land. Women'’s communication skill has been also improved. They were asking me
a lot of questions when | go to their home for supervision. One of the women classify the
irrigated farm land and give for her children so that each child takes care of their
vegetables so that they used the income from it for their educational material and cover

every cost. (Key informant interview 1)

The above explanation approved that the time saved due to the solar powered water lifting
technology has helped them to reallocated to activities that have a transformative effect on
gender relations in a house hold that the women increase their participation in the market and
getting income, increase their decision making power and control of resources like( their solar
power water lifting technology and their irrigated land) ,have an increased access to information

and strengthen their relation with husbands’ and children.

4.1.3.2. Work burden reduction

When comparing urban women, rural women have multiple responsibilities like collection of
fuel wood and water, cooking, care work, farm land preparation, cultivation, harvesting, post
harvesting, and transporting field crops, marketing and accomplished those activities in a
traditional way such as pulling up a bucket full of water, carrying large amount of water on their
back and shoulder, cooking on traditional open fires using traditional biomass or charcoal as
fuel, looking after family while simultaneously undertaking essential domestic and productive
tasks. Manual land preparation, digging and weeding with simple tools and following traditional
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labor-intensive practices; often relying on local seeds. Simple manual tools (knives and sickles)
which are often heavy and/or worn out, manual shelling, cleaning, drying and processing of

crops; poor storage facilities and food packaging.

Travel on foot while carrying loads on their body and less infrastructure. Improvement of water
supplies lessened the burden for women since pulling up a bucket full of water and carrying large
amount of water on their back and shoulder are such a hard work for women. As the researcher
understands from the majority of the research participant, women used manually operated pumps
(hand) that extract water from surface and groundwater sources. The work burden reduction is
manifested by different effects like effects of work burden reduction on women role and effects

of work burden reduction on power relation.

A. Change women role

The study found out that the solar powered water lifting technology reduces the work burden of
women to lift water for all purposes because this technology did not use any human power but
solar energy, and as a result of work burden reduction for collecting water they are doing other
tasks. In addition, the energy they conserve from unproductive tasks diverted to income
generating activities, better child care and general increment in the wellbeing of the whole
family. In related to this, those in-depth interview participant express their role at house hold in
the farm and in community and describe the work burden reduction due to the supply of solar
water lifting technology to their different day to day activities by providing water easily from
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the nearest source. In light of this, a fifty-five years old interviewee described her experience by

expressing her day to day works until she went to sleep at night as follows:

... In the working days of winter season (the off season of rain feed on farm activities)
after completing the in-house activities such as cleaning, cooking foods and feeding my
family members, always go to my irrigation farm and follow up it and do different
agronomic activities like weeding, applying fertilizers/pesticides. In addition, I will check
and strengthen the fence and connect the solar panel to the water pumping dynamo until
filling the water tanker. At the recommended irrigation time (once in three days morning
and evening) | irrigate the irrigation farm. After monitoring my irrigation farm, 1 give

water for the cows and feed... (Interviewee 1)
Similarly, forty years old in-depth interviewee strengthen this issue by saying:

..... Preparing food, fetching water, washing cloth, cleaning the house including the
animal dung taking care of children, going to market and grinding mill house at
Dangila town, preparing local alcoholic drink called “arekie” and “tella” , supporting
my husband in all the farm activities except ploughing is my responsibility .l have a
controlling and decision making power on my kitchen item but almost the other thing
is controlled by my husband. And all my duties directly need the presence of water,
access of this solar powered water lifting technology support me to accomplish my role

with little effort......(Interviewee 7)

To strengthen this a twenty-five years old in-depth interview participant, express her experience

as follows:

Before getting this technology, | had only big trees like mango & Gesho but I have
planted and grow different types of vegetables after getting the solar powered water
lifting technology. Now a days | am happy when visiting my garden. Manually Lifting
water for domestic, irrigation and livestock watering purposes was one of the
challenging activities which needs too much labor. But now thanks to this technology
I can easily connect the solar panel and fetched enough amount of water, and even |
did it when getting sick. This year by taking the water through plastic bottle it was
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possible to prepare a land for threshing (Awudema lekilekenebetal) and also, | get the
water easily to prepare a local drink called “areki” for my additional IGA. And my
husband become happy because | give more time for him and stay on the farm for
longer time because | fetched the water with short time and | will not be tried to do the

next activity.... (Interviewee 5)

The above explanations of the interviewees’ told the researcher as how the women spend their
day from the time they wake up until they went to sleep. The women have a reproductive and
community responsibilities those they are undergoing in a very traditional manner. The
researcher also understood that the reduction of women’s’ work burden due to solar powered

water lifting technology in supporting every role of women and eases the work burden.

From the above explanations, it can be understood that though women who previously used to
confine themselves to household boundaries have started doing irrigation and marketing outside
their home, now they are facing additional burden because of their duel role as homemaker as
well as bread earner. There are two scenarios; one is no of activities increased due to solar water
lifting technology because they planted additional vegetables and they went to market frequently
to sell their green pepper, they bought additional house hold utensils and the other is the work

burden decreased due to this technology since they get the water easily for all purposes.

Figure 3: Women in their back-yard gardening
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D. Work burden reduction and power relation

Achieving gender equality will not be feasible without closing the gaps between women and men
in terms of capacities, access to resources and opportunities, and vulnerability to violence and
conflict. The benefits of better water supply begin with saved time, less effort and enabled
women to make choices. In line with this, forty-five years old women expressed her saying as

follows:

From the above quotation, the researcher understood that the work burden reduction
has indirect benefit in relation to gender aspect. The women are managing and
controlling their irrNow there is great change because in most time specially in the
morning and evening | were stayed inside the farm to irrigate the plants since we did
not address to water all the farm in a day. Previously, | were trying to irrigate the
farm by dividing the land in to different divisions and each was taking one or two days
so that in all my days, | will be in the farm. But now thanks to this technology | can
address the entire farm within one day and | have got extra time to enjoy, to cook our
food properly. The woman also respond strongly as‘ N-NHEF M, LHeT PTIAAL M,
N™MA @A INC .Y Nd-Mm+ AT NTmm+ | meaning | used to spend most
of the day in the garden and pulling the bucket until my hand thumb get dried ° but
now thanks to God I can accomplish my work with in short period of time by little
effort and now I expand my irrigated land and get income which is managed and
controlled by me.

igated farm land and income from it. In addition, there is a finding on the women as they are
signed and took an agreement to get the solar water lifting technology. Some women also took
on tasks which were previously carried out by their daughters thus enabling young girls to go to

school.

4.1.4. SPWLT for House Hold Welfare

This part of the research presents how the solar powered water lifting technology contributes
for beneficiary’s house hold welfare. The data that the researcher used to conduct this research

were collected through in-depth interview focus group discussion and key informant interview.
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Even if participants of the research mentioned different contributions of solar powered water
lifting technology for their house hold welfare, this part of the research presents only the main

contributions in which many research participants have raised.

4.1.4.1. Food

As per the findings of the study, the solar powered water lifting technology benefits the women
by changing the usual food items with basic fruits and vegetables for their home consumption.
The technology also enhanced them to have an increment on the amount of food they stored.
They also confirmed me as the amount of food available for sale has been changed after using

the solar powered water lifting technology.
A. Availability of food for home consumption

As the finding of the study showed, women in Dangishta Kebele have long working hours
correlate to a triple work burden in the productive, reproductive and social spheres, and in
contrast to men their work is mostly unpaid and unrecognized. The promotion and introduction
of solar powered water lifting technology helped the women to increase the availability of food
in their home consumption. In line with this, a woman with thirty-five years old in-depth
interview participant stated that:

There is a significant change because for the last two months of Easter fasting, we
were eatting cabbage, salad, garlic, karotin most days. Before we got this technology
most of the time, we were planted red pepper and garlic, but now different verity of
vegetables, and | only sold the pepper and garlic which left over from home
consumption. But In previous years that is before getting the technology, we all were

eating Enjera with Shero wote during the fasting season which was not
intersting. “hH Y N&T ArEH YA TLTCHFLM, AP F:bLP7 A 34 FFP SN 9@, F TPt
FAD)TATDPICIILNHYATRFTT PALE T911L4,F 4751767, meaning we never get

before, this types and amount of vegetable but, mostly we were consuming
“Enjera”with “Shirowote”. The other respondants also confirmed the researcher as
they are producing different types of vegetables like green pepper both for their home

consumption and marketing. (Intervewee?2)
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From the above explanation, someone can understand that due to the introduction of solar
powered water lifting technology the food availability for home consumption increased. This
additional food is available by two reasons first from their back-yard production and secondly,
they bought from the market because they get income by selling green pepper.

B. Stored food

The other finding of the study was the contribution of solar powered water lifting technology in
support to store food for the beneficiaries. It supports the women to store especially onion, garlic
and maize. In this regard, one of the interviewee described that:

In this year thanks to Bahir dar university institute of technology I stored 90kg
onion, 20 kg garlic by making it to dry and mixed with finger millet to protect the
vegetables from spoilage. This technology supportive practice also help me to
save and store more maize grains because I did not sell any maize grains this year
since | was getting money from the selling of garlic and green paper for daily house
hold needs like to buy salt, soap, educational materials for my children and | used
this stored food to consume and to sell when the market price become good

(Interviewee 3).

From the above statement, someone can discern that the solar powered water lifting technology
support the women to store different food items, and this stored food will help them in the case
of food shortage or they may sole when the price is increasing and getting better benefit. It also
showed that the women also stored more maize than before because they get income from green

pepper selling helping them to save different grains.
C. Food availability for marketing

Based on the result of the study another contribution of solar powered water lifting technology
is increasing availability of food for marketing. In this regard the following in depth interviewee

participant describe her experience as follows:
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This year | can sold onion and garlic and | have got an income around nine
thousand ETB, but before this year | were depend on maize and sometimes on butter

marketing. (Interviwee4)

From the above scenario, what can be understand is that due to the availability of solar powered
water lifting technology, the the amount and type of food available for sale will be increased and

changed. That is the women can store crops like maize and sold vegetables.

4.1.4.2. Income

Women, who represent half of the human resource of most societies are often not recognized
and regarded due to their marginalised position in society. Women perform several productive
tasks in addition to reproductive role, but often, these roles are not recognized and not visible. It
is their reproductive role that overwhelms their productive role of earning and meeting livelihood
needs. The findings of this qualitative study suggested that the introduction of solar powered
water lifting technology is increasingly transforming subsistence farming into commercial
farming and enabling the women to increase their production and income. In line with this a

thirty years old in-depth interview participant describes as follows:

...I sold and get income from green pepper 9,000ETB, from Onion120kg produced and
I sold half of it. And I have collected 120 kg of garlic and have got additional income

from the sale of it. (Interviewee 4)

As a research interviewee focus group discussants and key informants all the solar water lifting
technology users gain additional income from the sale of vegetables especially from the selling
of green pepper, garlic and onion, similarly one key informant interviewee clearly described and

strengthened the idea by stating as follow:

Since the solar powered water lifting technology eases their task of fetching water, some
of them started irrigation activity newly with the help of this technology. Even though the
others had prior experience in irrigation, they were not getting such kind of benefit
because the prior technology of water lifting needs significant time and labor yet they did
not irrigate properly. But now the women did it which is enabling them to have more

production and income, and even this technology helped the women in providing sufficient
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water for their fattening and diary animals. This additional income helps the women to
buy whatever they need. Before this they were sold some maize or they are asking their

husband to get money for house hold daily costs. (Key informant interview 1)

As mentioned by the interviewee and Kll, we can deduce that one of the major benefits of solar
powered water lifting technology is supporting the women to get income, even if women have
been traditionally denied role of entrepreneur. This solar water lifting technology creates an
opportunity for women to engage in income generating activity, and they are managing and
controlling the income from the irrigated land plot.The solar powered water lifting technology
also lessened the burden for women in lifting the water from the well and river that is why all

the research participant women began to use time saved income generating activities.

4.1.4.3. Health improvement

As per the finding of the study health improvement is one of the basic benefits in which the
women get from the supply of solar water lifting technologies. In this regard the following

interview stated as follows:

.... When | was pregnant, on maternity, when | get sick at the time of my menstrual
cycle I was in a very much difficulties and feel tired. For one raw of patch it need five
to six plastic bottles and we were using more than ten rows per plot and it is expected
to go to river for more than fifty times. Together with my kids | was going back and
forth from river to farm so many times and at the end, all of my muscular body parts
were feeling weak and illness. My small kids were always crying then immediately |
carried them with my back and continued to fetch the water with my shoulder.
Immediately my whist gets tired and fell sickness. But after getting the solar powered
water lifting technology, I am not suffering a lot as before because the present
technology does not need any extra implanting energy. Our families have got additional
vegetable to be consumed at house hold level due to the expansion of the irrigated farm

land with the ease of the technology.... (Interviewee 2)

Similarly, one interviewer strengthens this idea by saying
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Starting from my child hood fetching and collecting water were my major
responsibilities which were very disappointing that is why | could not wish these
responsibilities be transferred to other the next generations including my
daughters. But now thanks to the almighty God to see such an interesting and useful

technology in my life, the burden facing me and other women is highly decreasing

and my life if becoming more or less advanced.“A%, A5 ™M, PMAP ANNARAAY
g0 INC @Y NP8 PIPMAM.;; NFaRdR: 1&AMLC AT AN NPT NMIR
PRTPT MYMSEHINCINPSY NIATS Lha> P ALAPTID 0 RET
A19R M. NEBJIL PMINZ 1M PMAPNAM. @MY AMPAN 790N IFHF

PFPM.ANT ( my hands and waist feel sick like as much as it is detached , the

challenge is increasing when | become a pregnant, my hands is now seems more

stronger than a stone (Interviewee 5)

From the above quotation we can understand that the solar powered water lifting technology
helped to improve the health condition of women especially their hand, shoulder, and while
become tired when they pulled water with the previous older rope water lifting technology. The
challenge become harder when they are pregnant, but now this solar water lifting technology

reduces the drudgery of women.
4.1.5. Challenges women face in using the SPWLT constantly

There are some hindering factors and challenges the women faced while using this solar powered
water lifting technologies .as the result of the study indicated affordability, accessibility, in
availability of water source, absence of energy storage and in availability of spare parts and
maintenance services are the main factors that have potential to challenge the women to use the
water lifting technology.

I. Affordability

As per the finding of the study the solar powered water lifting technology is expensive and it is

difficult for small holder women to afford the price, but we have got this technology for free
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from Bahir Dar institute of technology in its appropriate scale mechanization consortium project,

In line with this, one interviewee clearly described her feeling as follows;

...I did not have the right information about the price of the maji pump, | expect it is very
expensive and we were not afford to purchase it directly , unless we get it free or with long
term repayment loan, From the information I got informally from BIT staff they told as like
it costs 25,000 ETB... (Interviewee 2)

Another key informant interviewee strengthens the idea

Even if those ten women get with cost free basis, it is challenging for the other
community to get the solar powered water lifting technology. It is very
expensive; even if they want to buy, they are expected to sell more than two
cows. (KI12)

The focus group discussant also strengthened this idea by saying

...With our community capacity it is not affordable and we are asking BIT to get
other cheap /affordable / technology to address the technology for more women
(FGD3)

From the above quotation, one can cognize this distributed water lifting technology is not
affordable for the small holder farmers. This is therefore it is good if there are intermediate

technologies for water lifting that is with less cost and women friendly.

I1. Accessibility

The study found out that accessibility is one of the major challenges for this solar powered water
lifting technology, all the research participants described that this technology is not available in
their locality in Dangila or Bahir Dar, rather it is imported abroad in which individual farmers
do not have the capacity, knowledge to access and use it. The following participant stated how

difficult to access this solar powered water lifting technology.

In my understanding being a woman do not have that much challenge to access the

technology, but we need some training to know where the spare part is found and
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how to maintain for some simple destructions. we have a fear about where we get
the spare in case of damage, and about quality since it is a new technology, | cannot
say anything, because | did not see any other technology like this before...
(Interviewee 8)

For this special occasion we are imported abroad but for the future we are trying a means
to avail this technology in our locality, now we are studding about the technology to

manufacture in our region. (KI1I3)

As mentioned by the interviewee, we can deduce that right now it is not accessible in our
country but for the future we have a hope to get this technology in our locality, in addition in
this study | understood that being a women does not have a special challenge than men to

access this technology.
I11. Unavailability of water source

As per the finding of the study to have more irrigated land water is a problem especially in the
dry season from February to May. A 35 years old interview described this situation as follows;

...Engaging in irrigated farm production is very attractive for the women, because with
small plot of land we get much benefit from it and also we make use of the land in the dry
season, now we are producing two to three times in a year from same plot of land but the
challenge we faced is shortage of water in the dry season, to expand our irrigated land it
is impossible with this amount of water with only one wells, but we are tiring to have three

to four wells in a farm... (Interviewee 5)

From the above experience, we can understand that water is scared in the dry season and the
farmer shall have more wells as well as soil and water conservation activity and constructing a

shade for the well is good to keep the water availability
V. Absence of Energy storage mechanism

Absence of energy storing mechanism in the water lifting technology is identified as one of the
challenges for women. According to this study the women shall wait the sun light to get water,
regarding to this, one of the participants expresses her experience as follow;
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Still now no big problem happened within this technology but If it were possible |
wish it to be like a solar lump which can collect light and used for any time we want
, this technology works when there is sun light, sometimes we wait the sun light and
keep going to other place until I fetched and filled to the tanker, we may need to go
to market place, grinding mill house, farming place which is far away from home, or
some funeral ceremony, so | have to wait the sun or return back early before the sun
set. Or if it were fixed in one place, | was assigning any available person around
home, and we fear of theft, because it is easily movable some body may took,

(Interviewee 6)

From the above scenario, we can conclude that absence of energy saving mechanism is one of
the challenges to use the technology at any time in the day or night. Otherwise they have to
have more water tanker to access water at any time of the day otherwise the women shall wait

the sun light to get water.

4.2. Discussion

The study sought to explore the contribution of solar powered water lifting technology for
women empowerment in Dangila district, dangesheta keble. For this the researcher investigated
the benefits that the women gain from solar powered water lifting technology due to its
contribution to the beneficiaries’ welfare and finally this study investigated the hindering factors
of which the women faced while using the solar powered water lifting technology sustainably.
Under this section, the major findings of the study were discussed in relation to the existing
empirical studies done on the study topic. This discussion part is organized in line with the sub

themes of the study.

I. The benefit of solar powered water lifting technology for women

. The benefits that the women gain from solar powered water lifting technology were
highlighted below. The major finding of this study was discussed with the finding of the prior
study in related to the topic under investigation.

A. Time saving
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The study shed light hence time saving is one of the benefits which the women gained as a result
of solar powered water lifting technology. On average they can save around one hour per a day
because of the solar powered water lifting technology which have a great value on their life such
as it reduced the time spent in performing the tasks, making them powerful in ability to perform
other tasks and it has a transformative effect in gender relation. This finding of the study is
consistent with the finding of the study conducted by Oxfam (2015),Likimyelesh,et al.,
(2017),Sophietheis.et al ,(2017),FAO (2016)that revealed the introduction of water lifting
technology to homemade where the women saved a significant time in their day today life and

have a multi-dimensional effect on women’s life.

According to the finding of this study, time lost due to walking a long distance and waiting for
water has a ripple effect on women’s lives, their communities and whole economies. Women’s
access to ownership of irrigation pumps is an implication of their ability to make major decisions
on crop choices and generating income from irrigated crops. A research report from
Likimyelesh,et al.(2017) confirmed that solar pump users saved time while using the technology
for different purposes. Additionally, most respondents who were using a solar powered water
lifting technology mentioned as the technology eased their domestic work such as cooking,
washing, bathing, livestock watering and others by saving their labor and time required to bring
water from other sources. And within the same report it is indicated that women respondents
noted improvement in workload related to water for multiple purposes like increased work
efficiency and time saving.

Another benefits that the women get with the supply of water lifting technology were reduction
of time spent for fetching and collecting water for all purposes,having extra ablity to perform
other tasks.Thesebenefits are also identified by the study conducted by Oxfam and UNSCO
(2015) entitled “ water for women, every woman counts’’. Every time which would be saved
from the time spent for fetching water from rivers and hand daguals have a ripple effect on women’s day
life. . Thus, this study tried ti identify the time lost due to water collection which would be applied for
income generating activities, caring for family members, attending school or simply looking after
women’s needs and aspiration. As the researcher confirmed from this study, the impact on which

water unavailability has on women’s and the community at all starts as young as five years old.
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In many cultures, as soon as they are able to carry the water containers, they will spend hours

each day to fetch water with their mothers.

Jemimah, et al.,(2015) and FAO (2016) on their part also reported that the time saved is
reallocated to activities that might have a transformative effect on gender relations in a household
such as participation in marketing, decision making and controlling over resources and
increasing access to information which are pointed out as a result of women getting sufficient
time. FAO (2018) discovered that closing the gap in women’s access to a broad range of
technologies could help free their time for more productive activities.

UNSCO (2015) strengthen my research findings as follows. The time which has been lost holds
women back from having equal opportunities and from reaching their potential. The
interlinkages between the development agents working for water availability and gender
equality, in particular women’s empowerment, must be recognized. As it has been clearly put on
their report, UNSCO has a great need to work together with any agencies working on women
empowerment to enable women to get their time back. Increasing women’s access to clean water
can free up to hundreds of hours annually that they can instead devote to more valuable pursuits
such as strengthening families and communities, earning a living and leisure(UNSCO,
2015).Likewise, the present study confirmed that the introduction of solar powered water lifting

technology helped the women to save significant time that will have a great value in their life.

B. Work burden reduction

Granting to the finding of this study, the supply of solar water lifting technology helped the
women to reduce their work burden, improvement of water supplies, lessened the burden for
women, pulling up a bucket full of water and carrying large amount of water on their back and
shoulder, which are hard work for women. As it has been understood from this research, majority
of the participants used manually operated water pumps (hand) to extract water from surface and
groundwater sources. As revealed in this finding, the work burden reduction is manifested by
different effects like effects of work burden reduction on women’s role and effects of work
burden reduction on power relation. FAO (2016) confirmed that rural women simultaneously
manage triple responsibilities at work within the household and at community level. Introducing
women friendly improved water lifting technology reduces drudgery.
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The study conducted by Singh (2014) identified the contribution of women is very high in the
farm sector as they are involved in majority of farm operations and are therefore subjected to
extra harsh conditions of work that leads to drudgery. Supply of clean water closer to home
could, therefore, have a significant impact on women’s time poverty and work burden reduction.
Similarly, the study by UNSCO (2015) confirms that Women represent 40% of the global labor
force, yet in Sub-Saharan Africa 40 billion working hours (equivalent to a year’s worth of labor

by the entire workforce in France) are lost every year to water collection.

The finding of the present study is also consistent with the study conducted byJemimah, et
al.,(2015) and Amleset G/her (2011) which examine the effect of the supply of water lifting technology
on intra house hold power relation. Even if women’s participation in decision making and as water
resource managers is uncommon, household water provision has create more opportunity for
women in decision making , access to and ownership of irrigation pumps, and the implications on their
ability to make major decisions on crop choices and use of income from irrigated crops,
Correspondingly, the present study identified the supply of solar water lifting technology helped

the women to reduce their work burden.

I1. SPWLT for household welfare

Under this sub-section of the study; the contribution of solar powered water lifting technology
for house hold welfare especially in related to food, income and health related issues are

discussed by triangulating with the existing empirical evidences

A. Food/nutrition

As per the findings of the study, the solar powered water lifting technology benefited the women
to improve the quality and amount of food availability for house hold consumption and
marketing. It also enables the women to store the harvested crops for a long time. VVan Koppen,
1998, Asian Development Bank (2015), and Letarik (2016) similarly reported that home based
agricultural practices play multiple role for the family in general and women in particular. It
accounts for significant amount of home consumption. Likemyelesh (2016) also confirms my
study by her finding as investment in individual’s smallholder irrigation technologies can be a
viable means to sustainable intensification benefiting women and men smallholder farmers

through double cropping of fruits and vegetables.
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Furthermore, another study conducted by Letarik (2016) raveled that Solar-powered drip
irrigation systems might sound a bit too sophisticated for rural women farmers who usually have
low capital investments. FAO(2018) noted that the feminization of agriculture offers a series of
opportunities for increased agricultural mechanization at farm level and in the agricultural food
value chain that are economically, environmentally and socially sustainable. According to Van
Koppen (1998) it is assumed that with access to water resources for agricultural production,
women can leap “from subsistence to marketing farming” contributing to rural development
Women play pivotal roles in subsistence and market gardening, animal husbandry; food

processing, waste recycling and reuse.

The study conducted by Van Koppen (1998) also supports this finding as he stated besides
consuming backyard products at home, many women sell their products at the local market and
use the generated money to fulfill some needs of the family, especially those of children. This

implies that, the results of this study are complemented with the findings of the above studies.

B. Income

Another benefit that the women at Dangila district in dangesheta keble benefited with the supply
of solar water lifting technology is gaining additional income. The source of this income is
mainly from the selling of their backyard gardening vegetables. According to the finding of the
study the women earn income from the selling of green pepper, onion and garlic. This study also
confirms that women sell their products at the local market and use the generated money to fulfill
the family needs. The introduction of solar powered water lifting technology is also applicable
in increasingly transforming subsistence farming into commercial farming and enabling the
women to increase their production and income. The researcher’s finding in this study is
consistent with the finding of the study conducted by Likimyelesh,etal., (2017). Hovorka (1999),
revealed as back yard gardening is the best opportunity for women to generate income and as
per those studies illustrated that the women also re invest their income for house hold needs

especially for the children wellbeing.

The study conducted by Letaric (2016) discovered that backyard crop and livestock production
is one of the viable alternative systems for improving the livelihood of rural households. It is the

only means of income for thousands of poor and marginalized women. The practice is specially
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play significant role for women headed households. In addition to that, the study conducted by
UNSCO (2016) also confirmed that the impact of women reclaiming time shouldn’t be
underestimated. Women reinvest up to 90% of their income back into their families, improving
their family’s health and nutrition and ensuring that their children get a good education.
Correspondingly, the present study identified that water lifting technology enormously support
the women to get income through back yard gardening. These also open the opportunity for
women to control the income from it. Therefore, the empirical evidences of the above study
support the results of the present study even if the target groups of the study are somewhat
different.

C. Health improvement

As per the finding of the study, health improvement is one of the basic benefits from which the
women get from the supply of solar water lifting technologies. The study showed that the solar
powered water lifting technology that helped to improve the health condition of women,
especially their hand, shoulder, whilst become tired when they pulled water up by the previous
water lifting technology, and the challenge become harder when they are pregnant, but now this
solar water lifting technology reduces the drudgery of women. Likewise, Singh (2014) report
confirmed thatthe contribution of women is very high in the farm sector as they are involved in
the majority of farm operations and are therefore subjected to extra harsh conditions of work that
leads to drudgery. These results are also coherent with the study found by FAO (2016) that
describes rural women simultaneously manage triple responsibilities at work within the
household and at community level. The study described that introducing women friendly

improved farm tools and equipment can reduce drudgery in farm operations

Drudgery reduction identified by this research is as well borne out by the study of Cal/OSHA
consultation service (2007) which briefly confirmed that manual material handling tasks may
expose workers to physical risk factors. If these tasks are performed repeatedly or over long
periods of time, they can lead to fatigue and injury. Therefore, the empirical evidences of the
above study support the results of the present study as improved water lifting technology helped
the women in related to its drudgery reduction.
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I11. Challenges that women face while using the SPWLT constantly

Under this sub-section of the study the hindering factors those women faced while using the
technology constantly are discussed by triangulating with the existing empirical evidences.

Based on this study the hindering factors that the women faced while using the SPWLT
constantly are affordability, accessibility, availability of water source, absence of energy storage
and availability of spare parts and maintenance services. This finding is directly supported by a
study conducted by Letaric (2016), Saifu A et al. (2011), Misrak et al. (2015).

A. Affordability

According to the study, the solar powered water lifting technology is expensive and it is difficult
for the small holder women to afford the price., women have got this technology with cost free
from Bahir Dar institute of technology in its appropriate scale mechanization consortium project
with all accessories like plastic tube, water tanker, drip irrigation likewise(Saifu A. et al, 2011).
The report confirmed that the initial investment involved in solar water lifting technology was
excessive for rural water schemes, more than 150,000 US dollars, but included shallow well
(~60m), the solar panels, the DC/AC inverter (converts DC to AC), submersible pump (~1.5 to
2 kW) with stainless steel casing, two imported glass-reinforced plastic (GRP) tanks of 6000
liters capacity each, cattle trough, a shower stall, and clothes-washing basin. Correspondingly,
the present study showed that the cost of solar powered water lifting technology is not affordable

for rural small holder farmer.

Similarly, Misrak et al (2015) stated that the initial cost of PV system of water lifting is high, but
the maintenance, operation and replacement costs are lower. In addition, there is no energy cost
needed in PV system and as a result the present cost of PV systems is much lower than the diesel-
powered system as shown in Figure 13. Its lower operation and maintenance costs, the longer
expected useful life as well as the higher reliability of PV systems could make the system more

suitable for remote areas.

B. Accessibility

In this study, it was observed that the solar water lifting technology is imported abroad but not

available in the local market that is why it is not accessible for women. And also, the technology
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is too expensive to purchase for the farmer. This determination is confirmed by the report of
Letarik (2016) which states farmers also note that the solar water lifting technologies have some
limitations, which could affect the use of these technologies and adoption by other farmers.The
technology is expensive which makes it less accessible for women, especially who have less

resources to rent or buy

C. Water scarcity

One of the finding of this study revealed that water scarcity during the dry season in underground
water is one of the challenges that hinders the women to keep the benefits of solar powered water
lifting technologies constantly. Most of the women are also concerned that water scarcity is a
barrier to use the technology. This finding is confirmed by the study conducted by Likimyelesh,
et al., (2017) by stating Constraints of using drip irrigation technology evaporation, water
scarcity the technology to be dangerous to use because a farmer must use a ladder to fill water

tanks mounted on a roof.

D. Energy storage Mechanism

In addition, this study investigated absence of energy storing mechanism in the solar powered
water lifting technology is one of the challenges which hinder the women to use at any time of
the day. The women have to wait the sun light to get water. And this finding is confirmed by the
study conducted by Hovorka (1999) for solar pump users the absence of a mechanism to store

energy that would enable longer use when there is less sun is a major constraint.
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CHAPTER FIVE

5. CONCLUSION AND RECOMMENDATION
5.1.  Conclusion

Since women have triple responsibilities at household, in the farm and in the community and
when considering the multitude of tasks, the women perform using limited tools, it is obvious
that the introduction of new and improved technologies holdout the promise of considerable
benefits not only to women but to the family members as a whole. BiT in its appropriate scale
mechanization project provided this solar powered water lifting technology (SPWLT) for free
for Dangila district, Dangesheta Kebele women to support the women smallholder farmer. Solar
powered water lifting technology is a photovoltaic water pumping system and it is one of the
best technologies that utilize the solar energy to pump water from different water sources. Since
this technology use sun light, it has lower operational costsin addition to contributing

fewer carbon emissions and pollution.

As per my observation to the study site, the technology is easily movable and does not need
complicated skill and knowledge to manipulate and the women’s water sources are near the
farmers’ household so that it is easy to enable the women for multiple uses in addition to
irrigation. The women did not participate in larger irrigation schemes or establish user groups,
but operated individual technologies on own plots. In addition, there is an availability of
abundant solar radiation. Considering this natural opportunity, the researcher confirmed that the

solar powered water lifting technology is viable for this community.

As the study showed, the different benefits that the women gain as a result of from supply of the
solar powered lifting technology are:- Time saving, that is they saved significant of amount of
time from their water collection activities for different purposes like, for cooking food, washing
clothes, drinking, local alcoholic drink (Arekie and tella) preparation, livestock watering,
irrigation, to prepare the land for crop threshing (Awudema). And as a result, the time saved due
to this technology have a direct effect on women to reduce the time spent in performing their
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tasks, and changes in ability to perform other task and it has also a finding which shows there is

a transformative effect on gender relation.

The other benefit this study found out that the solar powered water lifting technology reduces
the work burden of women to lift water for all purposes because this solar powered water lifting
technology use solar energy than human power, and as a result of work burden reduction for
collecting water they are doing other tasks. In addition, the energy they conserve from
unproductive tasks diverted to income generating activities, better child care, leisure time and
general increment in the wellbeing of the whole family. And enabled women to make choices. |
understood from this study result that the reduction of women’s’ work burden due to solar
powered water lifting technology is supporting every role of women and eases the work burden.

This is mainly due to most of the reproductive role of women are in need of water.

As per the findings of the study, the solar powered water lifting technology benefits the women
by changing the usual food items with basic fruits and vegetables for their home consumption.
The technology also enhanced them to have an increment on the amount of food they stored. The
research participant also confirmed that the amount of food available for sale has been changed
after using the solar powered water lifting technology.

In addition, this study found out health improvement is one of the basic benefits in which the
women get from the supply of solar water lifting technologies. Especially their hand, shoulder,
and whist were become tired when they pulled water with the previous water lifting technology.
And its challenge become harder when they are pregnant, but now this solar water lifting

technology reduces the drudgery of women.

The study showed that there are challenges which the women faced while using the SPWLT.
The major challenges identified are affordability, accessibility, shortage of water source in the
dry season, absence of energy storage on SWLT, in availability of spare parts and maintenance
services around their locality are the main challenges for the women to use the solar powered

water lifting technology sustainably.

This study also showed that It is worth noting that much of the crop produced in the backyard
garden is consumed, and little surplus to sell at the market as the finding of the study shows the

56



women went to market to sell green pepper and onion but no other vegetables. And concerning
the income from it, the men did not give emphasis because they think as the irrigated land is very
small as compared to the other agricultural land , they did not expect to earn better income
from it, in addition the selling is done by the women in different days they did not know the

total income she earn.

Generally, this study found out that the supply of SPWLT benefited the women to save their
time, reduced their work burden and to improve their health condition and this benefit has a
direct effect on women'’s to divert their unproductive tasks in to income generating activities,
availability of additional food item for the family, better child care and general increment in
the wellbeing of the whole family. In addition, affordability, accessibility, shortage of water

in the dry seasons are the main challenges which were dig out in this study.

5.2. Recommendation

Based on the finding of the study, the following recommendations are proposed for all concerned
bodies like donors, project staffs, BiT or other development initiatives’ which are working with

water supply.

This project which is implemented by BiT can be taken as best practice in its approach because
their interventions in related to water supply is suitable for multiple purposes, and it is installed
near the household and this create better access for women and eases the work burden of women
and children, And BiT introduce conservation agriculture which is women friendly cultivation
techniques since it does not need plowing, almost like zero tillage practice, and it minimized
weeds. This is therefore the BIT approach shall be promoted for development initiatives so that

the rural women will be befitted more

Based on the finding it is better to identify and supply other alternative or transitional water
lifting technology, because this promoted solar powered water lifting technology is not
affordable (costly) for small holder farmer and not feasible to address for more women.

OR from this study I recommended that Bit together with its stakeholder shall promote this
technology and deal with different factories to be manufactured locally so that it will be available

with better price.
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Soil and water conservation work and wells covers are good to improve the best use of the
technology in the dry season. And to solve the shortage of water in the dry season for their

irrigation, they need to have more wells than using only one well for all purposes.

This technology shall be improved to filters the water so that they will get purified water for
drinking and it is good if it has big water tanker and they use it like pipe for different use at any
time. And if possible, the women will be more benefited from this solar panel if they get additional
benefits like for cooking by adding some additional technology in this existing technology

BiT has to strengthen linkage with local partner like water office, agricultural office and with

women and children affairs office and private sectors.

Capacity building activities for both men and women by focusing the intra house hold division
of labor, on decision making and controlling skill, entrepreneurship and marketing skill, back
yard gardening production knowledge and skill is better to deliver.

This solar powered water lifting technology has potential benefits for increased income and food
consumption. However, who benefits the most in the household is less clear, it needs further
study. Concerning the house hold decision making when | asked them their response is like we
decide together; it needs further study how they do it together. Since this technology is on
piloting/researching stage, it needs commitment for BiT until the government take over the
responsibility to scale up and to support the private sector to manufacture locally. Further
research is needed to quantify the amount of contribution of solar powered water lifting
technology for women empowerment and gender analysis shall be done in the area to better

understand the benefit of the technology for women.

58



6. References

Alexander, A. (2004). A qualitative exploration of students’ experiences with tutorial learning.
Louisiana State University

Amenti ,C, Berhanu, B, Beamlak, T. (2016). Piloting solar water pumps use in Ethiopia.

Amleset, G. (2011). The role of women in water reource management,in the case of Enderta

woreda, , Tigray regionEthiopia

Anoop J R1, R. N. (2007). Evolution of Solar Powered Water Pumping system ISSN(Online) :

2319-8753 Vol. 6, Issue 2,. International Journal of Innovative Research in Science
, 2347-6710.

Asian Development Bank. (2015). Balancing the burden desk review of women’s time poverty

and infrastructurein asia and the pacificé adb avenue

Bogalech,A & Mengistu,C . (2007). Women's Empowerment in Ethiopia. Path finder .

Cal/OSHA Consultation Service. (2007). Ergonomic Guidelines for Manual Material

Handlinghttp Publications Journal of Ergonomics and Musculoskeletal Disorders
(MSDs).

Campbell, R. (2005). Guide to focus group discussion. By the United States Agency
forProgramme Design and Evaluation Methodology ,Report (13). Washington, D.C:
USAID .

Casey.M.,A.and Krueger.R.,A. (2000). Focus groups.A practical guide for applied research

(3rd ed)thousend OAks,CA

Creswell, J. (2009). Research design: Qualitative, quantitative and mixed methods approach:
3rd (edition). University of Nebraska-Lincoln, Sage Publication.

Creswell,J.(2003). Qualitative, quantitative and mixed method approaches. (2" ed),
London. sage publications

Denscombe, M. (2007). The good research guide (3rd ed.). London, England: Open University

Press

Dornyei, Z. (2007). Research methods in applied linguistics: Quantitative, qualitative and mixed

methodologies. New York: Oxford University Press

FAO. (2018). Mainstreaming gender in the use of information and communication technologies

(icts)for agriculture and rural developmentfo od and agricultural organization . Rome.

59



Ghadoliya, M. K. (2006). Empowering Women through Self -Help Groups: Role Of Distance
Education. New Delhi.

Gillham, B. (2000). The Research Interviews. . Britain: MPG Books LTD.

Gorra, A. (2011). An analysis of the relationship between individuals’ perceptions of privacy
and mobile phone location data - a grounded theory study. Leeds Metropolitan
University: United Kingdom

Haimanot A. (2015) Adoption of conservation agricultural practices: The case of Dangila
District, Amhara Region, Ethiopia

Hemson,D& Peek,N. (2017). Gender, Technology and Developmentining and integrating rural
women into technology: a study of Renewable Energy in bangladish VOL. 21, NO.
1-2,. Journal homepage , 46-62.

Jan \N and Gert , B. (2014). Renewable energy for smallholder irrigation A desk study on the
current state and future potential of using renewable energy sources for irrigation by
smallholder farmers.

Jemimah ,N, waithanj,B, Sakwajulit,kariukielizabth,Mukewajohn ngige. (2015). A qualitative
assesement of gender and irrigation technology in Keneya and Tanzania

Kabeer, N. (1999). Resources, Agency& Achievements: Reflections on the Measurement of
women empowerment

Kabeer, N. (2001). Conflicts over Credit: Re-evaluating the empowerment potential of loans to
women in rural Bangladesh. World Development, 29(1), 63-84.

Kothari. (2004). Research methodology methods and techniques,Jaipur,India:university of
Rajasthan:New age international

Krueger,R. (2000). Focus groups: a practical guide for applied research. (3rd Ed.). Thousand

Oaks: CA: Sage.

Lakech, H. (2014). Gender Mainstreaming Information Sheet: The Ethiopian Experience

Letarik, A. (2016). The role of back yard farming for the soci economic empowerment of women
a case study in five worda of east and west Gojjam

Likimyelesh, N ,Nicole L, Petra ,S,Alan, N. (2017). Gender and water technology :water lifting

for irrigation and multiple purpose in Ethiopia

60



Lives project report, (2010). Livestock and Irrigation Value chains for Ethiopian Smallholders
(LIVES) project in collaboration with the International Water Management Institute
(IWMI) annual report

Lorber, J. (2000).The variety of feminisms and their contribution to gender equality

Misrak ,G, Abebayehu ,A, Marta,M. (2015). Feasiblity study of solsr photo volatic water
pumping system for rural Ethiopia. Article in AIMS Journal - July 2015 DOI:
10.3934/environsci.2015.3.697

Moriarty, J. (2011). NIHR School for Social Care Research: Qualitative methods overview

Mulatu, S. (2007). Domestic Violence against Women: The Case Study of KolfeKeranyo kifle
ketema

Muluken, Z , Siva,R,Premalatha,M. (2017). Optimal solar water pumping system for small scale
irrigation a case study on economical sizing for Dangila area of Ethiopia.

Muluken, Z , Siva,R,Premalatha,M. (2017). Optimal solar water pumping system for small scale
irrigation a case study on economical sizing for Dangila area of
Ethiopia.International Journal of Scientific Engineering and Applied Science
(IJSEAS) — Volume-3, Issue-7, July 2017, ISSN: 2395-3470 www.ijseas.com

Oxfam. (2015). Water for women, Every woman counts, Every second counts

Pasque, P. (2011). Empowering women in higher background information education and student
affairs: theory, research, narratives and practice from feminist perspectives

Rowlands, J. (1996). Empowerment Examined. In D. Eade (Eds.), Development and Social
Diversity (pp 86-92). Oxfam: Oxford

Roy ,B, Bernard, M, and Anthony, D,. (1996). Solar Pumping, An Introduction and Update on
the Technology,Performance, Costs, and Economics. Intermediate Technology
Publications and The World Bank,world bank technical paper number 168
washington d.c

Seifu A, Tilahun and Amy S. Collick.(2011) Briefing note — No. 4 Solar Power: An Alternative
Technology for Pumping Water, Learning and Communications in WASH in Amhara

Singh,S. (2014). Women Friendly Improved Farm Tools and Implements for Commercialization.

solomon, N. (2016). A Technical Study on Assessment of Resource Potential and
TechnologicalOptions of Solar Energy and Photovoltaic Systems for Amhara Region,

Ethiopia.

61



Sophie,T, Nicole,L,Ruth, M. (2017). What Happens after Technology Adoption Gendered
Aspects of Small-Scale Irrigation Technologies in Ethiopia, Ghana, and Tanzania

Tonda, E. (2015). Technology Challenges and tools for the implementation of the water- related
sustainable development goals and targets

Tong, R. (2009). Feminist Thought: Comprehensive Introduction (3™ed.). University of North
California Charlotte: West View press

UNESCO. (2007). Science, Technology and Gender An International Report Science and
Technology for Development series UNESCO Publishing

UNESCO. (2015). World water assessment report, world water assesment program, UNESCO,
Written by women for women: Jane, Jenny, Hanneke and Anu

UNFPA. (2005). Gender Inequality and wommen empwoerment In-depth Analysis of the
Ethiopian Demographic

Van, K. (1998). Women in commercial farming

Walt, R, Jonathan C, Anna G. (2007). Solar Pumping Systems (SPS) Introductory and Feasibility
Guide.

Welch, p. (2001). Strands of feminist theory

Willis, B. (2012). The weight of water:women empowerment through gender mainstreaming
and integrated water resource managemnt thesis. San Markos

Zahidi S. (2005). Women'’s Empowerment: Measuring the Global Gender Gap. World Economic
Forum, Geneva Switzerland. www.weforum.org

Zainal Z. (2007). Case study as a research method Jurnal Kemanusiaan bil.9, Jun 2007.

62



ANNEXES

BAHIR DAR UNIVERSITY
FACULTY OF SOCIAL SCIENCE

DEPARTMENT OF GENDER AND DEVELOPMENT STUDIES
Appendix A

Research Participant Consent Form

Good morning/afternoon, my name is Meseret Cherie, | am studying Gender and Development
studies in Bahir Dar University. Now | am conducting a research for the partial fulfillment of
Master's Degree. The title of my research is “The Benefits and challenges of SPWLT for
women” The main purpose of the research is to explore the benefits of SPWLT for women and
dig out the contribution for house hold welfare and exploring the potential challenges women
faced while using this technology. Thus, I would like to invite you to take part in this research.
You are selected as a potential participant because you are the beneficiary of this technology/
you have the information about this SPWLT. However, no special support will come to you a
result of your responses to the questions. You may withdraw from the study at any time without
any penalties. And this information may be used in public presentations including but not limited

t articles, books, or newsletters.

If I introduce this much about me and why | am here now and if you are voluntary to participate

in this research, please give me your verbal and signed confirmation to precede the interview.

Signature of Interviewee:

District and Kebele:

Date:
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Appendix B

Interview Guideline for Interviewees

Socio-demographic Background

Kebele
Age

Educational Status
Marital Status
1. Day in the life

1.1. Can you describe your day to me? What did you do in most of the day from the time you
wake up in the morning until you went to sleep at night?
v Can you specifically describe what you did in the farm, at HH and at community?
v How is your role different from your husband role?
v" Do you use any technology in your HH or in the farm?
v Previously from where your water source?
v' About Maji pump
v How long have you been using the maji pump?
v" What have you used the water for?
v" Who uses the maji pump?
v Do women make decisions independently of men in the household? What sort of
decisions are made independently about maji pump?
v" What are the benefits you get from this SPWLT?
v Doe it saves your time/how, compared with the previous water source?
v’ Has the amount of time you spend on the above discussed task at HH, at farm
changed as a result of using the technology practices?
v If increased how has the additional time affect your ability to perform other tasks
(child/elder care, leisure, IGA, food preparation.)
v" How are you spending your time differently?
4. Does using the solar water lifting technology made your role in farming, HH made easier
or harder to perform? If so in what way?
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v Does the amount of activity increased /decreased as a result of this solar powered water
lifting technology?

v'If your work burden increased/decreased what are the other tasks you perform or

ignore?

How you enjoy the reduction of work burden?

Is there any new role changed as a result of this technology?

Does this technology reduce difficulty of doing another task?

DN N NN

Is there any relation with in the family strengthened/ loose as a result of work burden

reduction?

5. Does it improve your health condition? /how?
v Does the previous method of water lifting have any effect in your health?
v Which part of your body were getting damaged more in the process of lifting water?
6. Transformative gender effect
v" How do you re allocate your time differently?
v’ Is there any shift of gender role?
7. How this technology helps to improve your welfare/material needs
7.1.  Change in food/nutrition availability
v’ Has the food available for home consumption changed as a result of using the solar
powered water lifting technology
v Has the amount of food you stored changed?
Has the amount of food available for sale changed as a result of using the technology?
7.2.  Income
v Do you earn any additional income as a result of this technology?
v" How much? what are the sources of this income? for what purpose do you use this

income? who control/decide control this income

8. What are the challenges/hindering factors you faced while using this technology and potential
challenges you expect to encounter?
v’ Related to design of the technology
v Dissemination
v Environmental challenges

v" Cultural barriers
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Appendix C
Interview Guide for Key informants

Socio-demographic Background

Kebele
Age

Educational Status

Position

Work experience
Marital Status
1. What are the benefits of SPWLT women’s get that you observed?

v How it saved their time?

v Work burden reduction, how?

v" Health improvement, How?

2. What are the contributions of SPWLT for women HH welfare that you observed?

v" How it improves/changed food intake/consumed at HH? fore stored? How it
changed availability of food item marketing? Where does this food item come
from?

v" Does it have any contribution on their Income? How much? what are the sources
of this income? for what purpose do you use this income? who control/decide
control this income?

3. What are the hindering factors that women faced while using the technology and expected
to be challenges for sustainable use of this technology?

v" In related to its design?

v"In related to dissemination?

v" cultural barriers

v Does it create additional activity/ work burden on women?

4. How do you support the women to use the SPWLT effectively?
5. Do you observe any shift of gender role as a result of this technology intervention?

6. Does it support the women to acquire resources? Do they control? Decide on it?
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7. Does this benefit make the women to fulfill her basic needs? How?

8. Does the other community desire to have this SPWL technology? Why /why not? And is
there any option the scale up the project?

9. What is your recommendation about the technology to make it more women friendly?

Note: For each question probing words like why, how etc. were used to get detailed

information
Thank You!!

If it is necessary to conduct further interviews after the analysis of the data, | may come back again
and may join you.
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Appendix D
Focus Group Discussion Checklist

Socio-demographic Background

Kebele
Age

Educational Status

Position

Work experience
Marital Status

1. What was your previous water source?

v" How do you get this solar powered water lifting technology?

2. What are the benefits you got from SPWLT, as compared to the previous water lifting
technology?

v How it saved your time?

v" Work burden reduction, how?

v Does it have any change on your health condition, how?

3. What are the contributions of SPWLT for your house hold welfare?

v" How it improves/changed food intake/consumed at HH? fore stored? How it
changed availability of food item marketing? Where does this food item come
from?

v Does it have any contribution on their Income? How much? what are the
sources of this income? for what purpose do you use this income? who
control/decide control this income?

4. What are the hindering factors you faced while using the technology and expected to be
challenges for sustainable use of this technology?
v In related to its design?
v"In related to dissemination?
v" cultural barriers
v

Does it create additional activity/ work burden on women?
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5. Do you have an access, decision making and control over the technology? Why and how?

Note: For each question probing words like why, how etc. will be used to get detailed

information

Thank Youl!!
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Appendix E
PG E +AFLPT NPT ML PR

WAT® MG BAMATI AL ALt Fé ANAALE N/8C RLNCAt +T9¢ 1% ALY @RS+
paemUt AUATE 891 PARaD/ b P & v ATIHIET AT MGF AT P9 PALATET aBLE
APOAL YOI DGTPTLCINT CAN NOYL NCYT Y£A PN POY MM.eh, FATAE
ALETF 927 ANHPOA ATSADT 92 FICT AT8ANT APART PTA 700 =2 ACNP AHU
A MLSP P+a/Mt NHU thATAE APtMea™ NAPT AT d°ZE RRCPIFA +1i
NAF@INPF 1M BUT A OMLP NMLLAP ACNP NHAP UsF PIRADM MmPgD PAGR::
ANFREL 116 NAPYA NTMICP  $A OMELT /M ATTFAATE BU PARAMF aBLE N9OP
ARTAMD NHAPP AAN AUHAN ALCH £FAA: M PE NAPT APMPS £FAk: NAHU NHU M+
AR APA+E €S LF NP T3 J760, AT8LLA™AT AL AIALT AGRATALR::

PORAP N

&CTM

MZE/PNA

¢

NAN €mC
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Appendix F
PATMLP ML L PR ATMITOF

AMPAL aoL5

nge

AL am,
PINF Uit
PrIUCT B8

M

NAN €mC

1. NANHT M. $7PT A18F PAASA?
V' NRTP; NTRA 92 9% AT NE-PFT PhTMRTA?
v PCAP T PAETP AT PNANTP PN NEEA I°7 LAPAAA?
v NNAP/NTIA 9O PIOFMPa>TF NP A S AA?
v @Y het 1w PR T?
v NBYL NCYT YLA PTLALMY MY M6k, I°F PRA 1H +MPa>NF?
v @YD ATRT ATRY ATAI T POLAFA?
v @9yMm, POy MPaRM.? ADFD 478,17
2. 2UNBYL NCYT YLA PAALM MY TMeh, N+ N EMPANF NINZM. IC A196C T
PHAP MPIR AAM.?
v 1IHOFT $HNADFA?
v 1HOTFY 927 Pha #MNAPFA?
vV EARARED NARgPm+ N4+ PMéT PINZM. TH +PLZA?
v T 1H NTTF 927 APASGNT 1TO2N+HAP U THOT AT.F AP+MPdD 1M.?
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3. PN TP PINAPFA?ATET ?
v BUTNIYL NCYT PN PMY TM.em, NAPMPARMD NNF AT NN PADTT Ne-
AIHADFA ?
v 22U NIYL NCYT PN PAMY M6k, NAPMPIRD PR A4F P4 ARTT
LIPZA MEA $TAA?
v NHU $hPAE 9°N71PTF PN T M NPIA/NERTDL T+ 11C ARLTHIPIR?
v NHU AP AE 9°070F NNEP ND PPl PG HCE AA?
v NHU $hPAE PAL BT NAPPI 92NT LT NNHAN ANAT aPhnd PA 9777
Pt 11C AA?
4. 2UNEYL NCYT PAUALM PMY M6k, MSP ATRNAAA AL CAA ?
v Nt hTmmed™nt @Y Maues, JC 1866 ANADT NARERST AY9C 727 ARTH
AA?
v erem PAMYTT h&EAP PNAM 81 22CANT 1NC?
5. 2UNBYL NCYT YLA PTNLM MY MMk, NAPM NEA NNF AT ANEAL 17CF
tA+A?
5.1.  P9Re APCNE
NNt AT PAD. PIRI APCNT +PLZFA?
P PM P At 0GR NHA/ALTT +ADLMA?
AINE P PHC T PTRN ALYTH/NHT AR ADLD AA?

v
v
v
v ACNP AT NAANTFP e+AA PIPIN ALTTH/ADMT aRaDR){) BIRLPA?
v U a9l PIR) AR YT AT APMTY NPF +775?
v 2UNBYL NCYT YLA PAULALM MY TMeh, NAPM NBA PINP Ui +PLZA?
v IR a2 NPF 7752 9B PRA TN, ATTH?
V' P PTRET N, 9°F PHA LEMM&FA? ATRY ATRT BMPa™34?
6. FICFT AOAPT

v RUTNBYL NCYYT Y24 PANLM MY TIM6eb, HE, ATET +M4TH?
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NN

NHU $NFP A8, amege 0T mAL 1NC?
NP AL MY ATLT RIETMPT™ A PNZLET £TAN? NNE+ ATRT £APA?
LUT EATAE NTNNA A18EMPaD g Fo)C A IR M FA?
NA EAPAE M AAGC BHEITAMPPIRIRPIM s I+LAATFE Mat 927 YA
AADF?
NA tAPAEM PP &J& AT.TF 1M, P99 P F+?

v RUTNBYL NCYY PAL PMY Tdeh, ATPMPI® 92T 727 YN+ PNLATPA?

v AT NEPIm RTET BUT AT AE NAPMPID ML BA PAYNPLP 11C AA?

AMATAU

0% LAULTAT M P NA +aRAR Adem AFAAL:

73



Appendix G
PAMLP ML PR A “Key informants”

AMPAL aoL5

nge

AL am,
PINF Uit
PrIUCT B8

M

NAN €mC

1. NeYL NCYY YLA PAAL M PY MMew, NZ7CHIR BT ACAP NHTIHF AAST 927
MmPIe ANTT?
v 1HhThae@m-
v FANTT NADeYR
v MSFORT NTAAA ATRC ACNP NHIIHET ARET o mdPIR ANTT 2
v NAET AL Paomm, +6n.T94 PN LT AA?
2. NN @A ANEAL PUF 17CFT NTRTAT AT9C 97 mPI° ANTT?
v PgRO) ABCNTTE PIRON AUAT NAINTIFFE AT P T PCM PAPMM,
P+AP 17C AA? NA NPF 10, P9 P T2
V' NN, AT9CH T6T92 IN/DE AAD? NARL TRYM. PTRSMMLM.?
3. APF 2UT NeYL NCYT YRA PMALM PMY TMmen, NHARYT ATBEMea™
LIMMFM/ALIMIFM, PO FAM, FoIC IOILTM.?
3.1 NANNN@ NAFTF AR PAM. NUAR +&AT BUT £NFAE NAPMPI® AT9C ML JA
PRLIFM. YIC AA?
4. NHYU NBYL NCYY YRA PARALM PMY MMk, APIPMt JORTLF: P+ITHNT NN+
@AM NNAT TNT DLI® NALT P+$PL PN &CA AA ?
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. BU thereE haem NPA ART NHAP Mid ALNTFO. APHHNT PORFAT
A9t PA?
v PRy YN ATE?
v PTFERYTYNTN ATRT £2EMMGFA?
. At PANNNM TBUNZAN NAHYU BAPAE PATM ACPANNTF 9287 1M.?
. 2UT EAPAE PNAM ANRTT 92F NTRL LA AT9C ACKP T2 NA+NNA BAA?

A A )TAU!

0% LALTAT P NA +aPAR Adem AFAAL:

YN+
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Appendix H
PAMMLEP MELLP PR ALY D.LLT

AMPAL aoL5

nge

AL am,
PINF Uit
PrIUCT B8

M

NAN €mC

1. @Y nP* 1. PIRF7 42
2. 2U7TN6YL NCYT YLA PORALm. MY TM.68, ATINTH ATLF +aRZMTU?
3. NeYL NCYT YLA PALALM MY THM.6h,
v 927 PAA 1H +Mea>NF?
v YD ATRT ATRT ATA T POLATA?
v aqim, Py MeaRm, aOF AG A7.L8,T?
4. RUNBYL NCYT YLA PARLALM MY Tk, N4 T NFMPT™NF NINZM IC A196C I°7
PHAP MPID AAM?
v IHROTY $DNAPFA? I°F Ph @MNAP F4?
v T 1 AL 9O APASGNT 102 /NHAR Ui THROT ATT AP+meae
70,7
v PN ST INADFA?RTET?
5. Mg U5PY ARNAAPFA2NTRY U 32
6. NNt AT ANLAL PUF 17CFT NTITRAT AT9C T2 mEPI° ANTT?
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6.1.  P9RN APCNFYE PRI AUAT NAINARFHE ATNP N PN+ PARMM,
P+AP 17C AA? NA NPT 101 PO PTT42
6.2. NN AY9CH Henie MN/DE AAM? NAD, TR7M, PTRSMMLM.?
7. FNPAEQT NEMET PIMATU LIS ML &+ NHU NAL NHAGTT ATPMegD
ALIDAFL PO FAM FoIC TOILT 0, FAATFU?
e NEAFAEM ANGC ATSC
o NtRLATT HYIC
o NANNN@ NATT AL NAA PNYA +OAP AY9C
o T PNG G NAREML ATSC
7.1 2UTHENPAE PNAM 9oF NT9LZ AT9C 9ok NLA+TNNA FAATU?
8. NHUNBYL NCYY YLA P ALM. POY M6k, APIOME JORYLF P+ITHNT U NNLF
@AM NNAT TNF DLI® NALT P+PL PN ECA AA?
9. RUHAFAE haem NIA ATT+ N+AP Ui AFHENF 0T FAT YNF A1YFF A2
9o YNt A75FU? 97 10 PARSMMIM?

A A)TAU!
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