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ABSTRACT

Water is vital for life and a key catalyst to seelwonomic development as well as maintenance
of environmental integrity in any region. It is assential resource for sustaining life as well as
central to agriculture and rural development anfécés the livelihoods of millions of rural
people across the world. Water scarcity is an isisaeaffects the economy negatively. It affects
one in three people on every continent of the gldle situation is getting worse as needs for
water rise along with population growth, urbaniaatand increases in household and industrial
uses. It is among the main problems being facethhgy societies and the World in the21
century. Water scarcity affects all people in theisty but women bear the burden most as they
are traditionally regarded as the water collecenrd majority of them rely on water for their
livelihoods.

The purpose of this research study was to findtleeiimpact of water scarcity on the economic
productivity of women in Kibauni Division of Machak County, with a view to answering three
research questions namely: What is the water amadiibod situation in Kibauni? How does
water scarcity affect economic productivity of wamieAnd finally,What challenges are facing
water management and how are they addressed? Udhe sSte constituted of 360 respondents
selected using systematic random sampling. 2 fgecagp discussions and 10 key informants
were selected though purposive sampling techniBath quantitative and qualitative data were
collected. The mechanism for the data collectiaoived both primary and secondary sources to
ensure triangulation and collection of reliable adddata was collected using questionnaires,
observations, key informant guide, and Focus Gr@ugcussion guide. Quantitative data was
analyzedusing descriptive statistics through the use of SR3ualitative data was edited, coded,
analyzed and interpreted to evaluate the usefuloiesg®e information in answering the research
guestions.

From the study findings, it was found out that wagea commodity that is vital for development
and almost all economic activities undertaken bymeo in the study area needed water as a
catalyst for their products. The study concludeat thater scarcity and economic productivity of
women are intertwined and almost impossible to isgpahem. Water scarcity translates to poor
access to education, health problems, and increasddload as well as time wastage in search
of the rare, basic commodity.

It was also concluded that water scarcity is awe#ed by population pressure, land use
changes, poor water harvesting methods, sand/greuskesting as well as poor agricultural
methods. The study recommended that the ministagatulture, water irrigation board as well
as the donor agencies need to invest in the comyntmexploit the underground water sources
to supplement the available water as this can eethe problems that women as well as the girls
are facing while accessing water. Further, the ystoohcluded that women should equally
participate with men in the water management ptsjaad their decisions should be prioritized
since they are the major water collectors and mensagt the household level and determine
how, where and when to collect the water. To achitns, the study recommended that family
and societal support, access to education, accesssburces and entrepreneurship training
should be enhanced to foster gender equality amglossic empowerment of women.

Xii



CHAPTER ONE: INTRODUCTION

1.1 Background of the study

Water is vital for life and a key catalyst to seelwonomic development as well as maintenance
of environmental integrity and healthy ecosystemany region. It is an essential resource for
sustaining life as well as central to agricultunel aural development, and is intrinsically linked
to global challenges of food insecurity and povectynate change adaptation and mitigation, as
well as degradation and depletion of natural resssithat affect the livelihoods of millions of

people across the world.

Water is our most precious resource. Humans, plants animals are made up of mostly water.
According to the World Bank, (2010) report, wateriscarce resource with multiple interwoven
uses that range from drinking water, energy, itragg manufacturing things, transport of people
and goods among others. The report further stdias more than one-sixth of the Worlds’

population does not have access to safe drinkingrwaith 80% living in rural areas thus access

to water cannot not be guaranteed globally.

Every day in rural communities and poor urban asnteroughout sub-Saharan Africa, hundreds
of millions of people suffer from lack of accessdean, safe water. Women and young girls,
who are the major role players in accessing andyiogr water, are prevented from doing
income-generating work or attending school, asntlagority of their day is often spent walking
miles for their daily water needs. The implicatiaidack of clean water and access to adequate
sanitation are widespread. Young children die frdemydration and malnutrition, results of
suffering from diarrheal illnesses that could bevented by clean water and good hygiene
(Metwally et al., 2006).

Women worldwide play a key role in the provision drinking water and water for other

household purposes. Although women'’s tasks in enuiiental management vary according to
region, age, socio-economic class, caste and vahymwfamilies, many women in rural areas
have to go far to fetch water. They spend up t@gsdtask fetching water while many urban

women have to wait long queuing for water.



Water scarcity is among the main problems facingnynsocieties and the World in the 21st
century. It is defined as the point at which thgragate impact of all users impinges on the
supply or quality of water under prevailing instittnal arrangements to the extent that the
demand by all sectors, including the environmeamnot be satisfied fully (FAO, 2007).

It occurs when the amount of water withdrawn frakels, rivers or groundwater is so great that
water supplies are no longer adequate to satityuahan or ecosystem requirements, resulting
in increased competition between water users amer clemands. Water scarcity is an issue that
touches on all aspects of development includindtimeagricultural productivity, education and
opportunities of women and children, stability grehce, as well as economic productivity. All
issues are interconnected and experience muchapyéhat any improvement to the availability
of clean water in Africa has the potential to sobvenumber of developmental barriers (UN
Water, 2006).

Water use has been growing at more than twiceatteeof population increase in the last century,
and, it is worth noting that an increasing numbkeregions are chronically short of water. For
instance, Sub Saharan Africa accounts for abouttluind of the World population without

access to improved drinking water suppliers (W&dshk, 2006).

There are two dimensions of water scarcity; phys&al economic. Physical water scarcity
occurs when there is not enough water to meet démds symptoms include severe
environmental degradation, declining groundwatexd anequal water distribution. Economic
water scarcity occurs when there is a lack of imest and proper management to meet the
demand of people who do not have the financial mdanuse existing water sources; the

symptoms in this case normally include poor infiature (FAO, 2007).

Water scarcity is both a natural and a human-maeéagmenon. There is enough freshwater on
the planet for seven billion people but it is dmited unevenly and too much of it is wasted,
polluted and unsustainably managed (World Waterelpment Report 4, 2012). It occurs even

in areas where there is plenty of rainfall or frgater. How water is conserved, used and



distributed in communities and the quality of thatev available can determine if there is enough

to meet the demands of households, farms, indasihthe environment.

Scarcity of Water an issue that affects the econoegatively as it affects one in three people on
every continent of the globe (UNISDR, 2007). Theaion is getting worse as needs for water
rise along with population growth, urbanization amcleases in household and industrial uses. It
hence encourages people to store water in theiehoirhis also increases the risk of household
water contamination and provides breeding groundsniosquitoes which are carriers of dengue

fever, malaria and other diseases.

A lack of water has driven up the use of wastewfateagricultural production in poor urban and
rural communities. More than 10% of people worldsvmbnsume foods irrigated by wastewater
that can contain chemicals or disease-causing @mman(FAO, 2010). This situation is evident
in urban areas and in particular slum areas wheoplp usually farm vegetables along the sewer

lines and dumping sites.

Water scarcity underscores the need for betternmadmagement. Good water management also
reduces breeding sites for such insects like mésegiithat can transmit diseases and prevents
the spread of water-borne infections. It forcespbedo rely on unsafe sources of drinking water.
It also means they cannot bathe or clean theihetot@nd homes properly and this situation
affects women and girls most. It affects all so@ald economic sectors and threatens the
sustainability of the natural resources base whilging great inconveniences and health risk for
whole communities, but often with the greatest bardn women and girls. It is directly linked
to poverty levels in the society today (IWMI, 2005)

Water scarcity often has its roots in water shatamnd it is in the arid and semi-arid regions
affected by droughts and wide climate variabiltpmbined with high population growth and
economic development, that the problems of watarcgy are most acute. Its symptoms include
severe environmental degradation, declining growtdwlevels, and increasing problems of
water allocation where some groups win at the es@eof others, decreased agricultural

production among others.



Millions of people rely in one way or another ontergor their daily income or food production.
Farmers, small rural enterprises, herders, fisheraraong others need water to secure their
livelihood. However, as the resources become scartencreasing number of them see their
sources of income disappear (UNDP, 2006). Thisdfected the livelihoods of many people
with others opting to diversify their economic aidtes. The end result in some people has been
negative with others turning to illegal businesees brewing of illicit drinks, over exploitation
of the natural resources e.g sand mining, defdrestaover fishing and carving, logging and
charcoal burning. In the majority of rural regiorisese activities are majorly undertaken by

women since a large number of men have migratéltetorban areas in search for better life.

The availability and functioning of freshwater eggtems hence have a significant impact on the
livelihoods, health and security of the poor (Sah@®05). Water is an essential element in rural
economic productivity in terms of food securitydbgh rain fed and irrigated crop production,
industry needs, domestic processing, aquacultwestock, recreation, navigation and transport,
and electricity supply. In some countries, for epéamnin sub-Saharan Africa, women are the
main producers of staples and food crops; in othibesy work on their family farms or as paid
labourers. In yet other countries, particularly mioes in the Middle East, women are mostly
involved in post-harvest activities and work as aidpfamily labourers only during periods of
labour shortage. They and often their childrenesuiie most from water shortages in crop and

livestock production, as well as for domestic uses.

Water scarcity already affects every continent.utieh 1.2 billion people, or almost one fifth of
the world's population, live in areas of physicadrgity and 500 million people are approaching
this situation. Another 1.6 billion people, or alsh@ne quarter of the world's population, face
economic water shortage (World Water Assessmergr&mame, WWAP, 2012). The situation is
only expected to worsen as a result of the pomragrowth, climate change, investment and
management shortfalls, and inefficient use of eaxgstesources restricting the amount of water
available to people. It is estimated that by 2023, billion people will live in countries or
regions with absolute water scarcity, with almaaif lof the world living in conditions of water
stress (WWAP, 2012).



Safe water and sanitation are cardinal to healtoutfh potable water supply, safe food
preparation, hygiene and better nutrition. Agathst background, water access clearly needs to
be increased in order to meet people's needs amelgaaise their standards of living.

1.2 Problem statement

Most of the world’s 1.2 billion poor people, twartts of whom are women, live in water scarce
countries and do not have access to safe and |leelglpplies of water for productive and
domestic uses (IFAD, 2001). The bulk of these rp@dr people are dependent on agriculture
for their livelihoods and live in sub-Saharan Afriand South Asia, the regions which are also

home to most of the world’s water poor.

One third of the world’s population is currentlypexiencing some kind of physical or economic
water scarcity. A growing competition for water Mfrodifferent sectors, including industry,
agriculture, power generation, domestic use, aacetivironment, is making it difficult for poor
people to access this scarce resource for prodyatonsumptive and social uses (IFAD, 2007).
In water-scarce regions and countries, inequityccess to water resources is increasing because
of competition for limited resources, and this matarly affects poor rural people, especially

women.

Water scarcity is the current struggle that Kerg@es; to supply clean water to its population.
The human population depends heavily on water ressunot only as drinking water but also
for crops, agriculture and livestock and fishing\NEP, 2005). For decades, scarcity of water
resources in the country has continued to be amadagw-back in the development sectors such
as agriculture, tourism, energy and manufacturi@grrently there is a declining trend in
available freshwater attributed to various factorsluding the uneven distribution of water
resources, catchment degradation, water pollutbmate variability and the increasing water
demand due to increase in human and livestock ptpok. The available freshwater resource
per capita stands at less than 647 m3, which ishnegs than the recommended 1000 m3 per
capita per annum benchmarked by UN (WRMA, 2009).



Kenya’'s Vision 2030 is strongly anchored on thec@&u role water resources play in
championing the socio-economic development of KefW&MA, 2009). The Vision aims at
ensuring that all Kenyans have access to adequaiier iesources and sanitation facilities by
2030 and this would be achieved through implemgnprogrammes and projects on water
resources management, water storage and harvestitgy, supply and sanitation, and irrigation
and drainage. Additionally, access to safe water sanitation has been recognized as priority
targets through the Millennium Development GoalD@®t). MDG 7, target 10 aims to halve,
by 2015, the proportion of people without sustaleadccess to safe drinking water and basic
sanitation. However, it is worrying that water sty could threaten progress to reach this target
(UN, 2009).

Securing water for both productive and domestis usenains critical in achieving food security
and improved rural livelihoods in the country, kparticularly in arid and semi-arid areas.
However, despite the role that women play in renlgidood insecurity through their knowledge
of crop production, local biodiversity, soils aratél water resources, they are often excluded
from decision-making processes in new agricultuvater management approaches and other
projects and initiatives on natural resource alioca This means that women have no choice in

the kind or location of services they receive (IFADO01).

The current water situation in Kibauni division, dh@kos County is wanting. Ground and
surface water harvesting and management have mot émbraced in the area. Drought has
continued to plague the region with majority of pkeodepending on non-agricultural activities
and food aid for their livelihoods despite the riafricultural lands and good climate for

horticultural farming. Many youth have migrated tioe urban areas in search for better
livelihood means leaving behind the elderly and ngwhildren who can barely invest in

adequate water harvesting methods. The rate ofalasource exploitation in the region is high
with a majority of the people earning their livaldds through small scale rain fed agriculture,
charcoal burning, wood carving, sand harvestinglarak making,

The prolonged drought coupled with this appallitejes of the major water catchment areas has

led to drying up of rivers, springs and other wdiedies. This state of affairs has caused crop



failure and decimation of livestock units as wedl wild animals thereby creating a state of
famine and hopelessness to the residents in te&s &ith the current consumption rate, this

situation will only get worse with the populaticacing severe water shortage.

Women in the area have very little stake in ththeamanagement of water affairs at community
level. Their participation is hampered by them Ppeaverloaded with household chores. Girls’
education in the rural areas also suffers becawesedre involved in the search for water at the

expense of attending school.

The struggle for access to clean and safe water issue faced by nearly all residents in Kibauni
division (KFSSG, 2008). Women and girls, the tradial water-collectors and frequently the
food producers are being forced to travel distarméagp to 8 miles to reach water that is highly
contaminated, polluted, or unsafe to drink. Thiskbaeaking work leaves them vulnerable to
serious dangers e.g susceptibility to water boiseages and high time wastage that could have
otherwise been utilized fully in more productivetiaties. Additionally, the time spent
commuting to and from the water source has negatadth effects not only bodily effects but in
mind and spirit (psychological). These women havensich potential in life, yet the majority of
their time on Earth is constrained to fetching waBeing in a state of water poverty inhibits
young girls who must help draw water instead oftioming with their education.

Providing water security can play a wider role overty reduction and improving livelihoods,
by reducing uncertainty and releasing resourcdsctrabe used to decrease vulnerability. It has
been noted that improved domestic water suppligsirmproved local institutions can enhance
food security, strengthen local organizations aoddbcooperation between people (WWAP,
2012). In addition to the health benefits and targy of time and energy, providing safe water

can also have an influence on school enrolmentfieddance.

It is against this background that this research seiek to find out the extent at which water
scarcity has influenced the economic productivitywmmen in Kibauni. The study will also
come up with possible measures that need to beemwited to reverse or cope with water

scarcity in the region sustainably.



1.3 Research questions
In order to achieve the intended objectives, thelystwas guided by the following research
guestions:

1. What is the water and livelihood situation in Kil#

2. How does water scarcity affect economic produgtigitwomen?

3. What challenges are facing water management andah®whey addressed?

1.4 General objective
To explore the impact of water scarcity on econopnadluctivity of women in Kibauni Division

of Machakos County.

1.4.1 Specific objectives
1. To explore the water and livelihood situation irb&uni.
2. To investigate how water scarcity affects econogmnediuctivity of women.

3. To find out the challenges facing water manageraadthow they are addressed.

1.5 Significance of the study

This study is important for two key reasons. Fiissues around water availability are of
significant concern in many parts of the World goadgiticularly in the Sub-Saharan Africa. It is
increasingly recognized that water use (and ovej-tas social, environmental and economic
impacts. Second, women'’s role in the society is/\@itical and is recognized as having an
important contribution in assisting communitiesb®come more sustainable and reduce their
vulnerability. This study fills a significant regela gap by finding out the major sustainable
interventions that need to be put in place to ecbaime economic productivity of women
through sustainable and improved water availabilitizis will hence help the community to

respond adequately to the adversity.

The study will also contribute immensely to theitidd of valuable growing body of knowledge
and evidence on the importance of ensuring impravaigr supply to water scarce areas, and on
the remaining obstacles of doing so. This infororatmay support the government of Kenya
(GoK) and national and International NGOs in thesign of effective programmes to better

meet the immediate and long-term needs of thedanahe water scarce areas.



1.6 Scope and limitations of the study

The study was carried out in Kibauni Division, MaaDistrict of Machakos County. It was
specifically confined to Kitile, Kibauni and Ikalsa locations. The researcher sought to establish
the extent to which economic productivity of wonteas been affected by water scarcity in the

area and also the interventions that have beem pléce to address this condition.

The study findings might not be generalizable qligpble to all areas in Kenya considering the
fact that different regions are faced by differehtllenges and also because water scarcity is
caused by a myriad of factors ranging from climagievironmental, economic to socio-cultural

factors.

1.7 Definition of Key terms
Livelihood activities: It is a means of support or subsistence. ltites all capabilities, assets
(both material and Social) and the activities reggiifor a means of living. i.e it includes the

economic activities that shift people out of poyert

Sustainable livelihoods It's a situation in which a livelihood can copéttwand recover from
stress and shocks, maintain or enhance its capebiland assets, and provide sustainable
opportunities for the next generation. It contrésihet benefits to other livelihoods at the local

and global levels and in the short and long term.

Water Stress: It is the inability to access sources of fresh wébe use because of depleting

resources.

Water shortage: It is a situation that occurs when the water dermamndeed the water supplies

in an area.

Water supplies: These are sources and deliveries of water to makavailable to be

economically and socially used by a community aa mregion.

Water quality: This is the physical, chemical and biological cletegstics of water. It is a
measure of the condition of water relative to thguirements of one or more biotic species and

or to any human need or purpose.



Water infrastructures: These are the physical and organizational strustueseded for the

operation of water network so that the utility caach the users reliably and efficiently.

Sustainable use of waterThis is the use of water that supports the abdfthhuman society to
endure and flourish into the indefinite future waitih undermining the integrity of the
hydrological cycle or the ecological systems tregiehd on it.
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CHAPTER TWO: LITERATURE REVIEW AND THEORETICAL FRAMEWORK

2.1 Water and Livelihoods

A livelihood comprises the capabilities, assetorés, resources, claims and access) and
activities required for a means of living (Roberhainbers and Gordon Conway, 1991). It

compromises one or more often several activitides€ include farming, herding, hunting,

gathering, trading, hawking and even artisan a@wilike carving, weaving among others.

These activities are carried out with an ultimatalgof providing food, cash and satisfying

people’s needs and demands. Some of the outcoraassaally consumed immediately while

others go into short or long term stores for futtwasumption.

Drawing from Chambers and Conway 1991, adequate @ecknt livelihoods improve
capabilities in the broader sense by providing @ and opportunities, widening choices,
diminishing powerlessness, promoting self-respeetforcing cultural and moral values and in
other ways by improving quality of living and exparce. Livelihood activities can have either
positive or negative effects on the available resesi For instance, livelihood activities can
accelerate desertification, soil erosion, defotemtaand decreased water table. On the other
hand, livelihood activities can improve productvdf the land through proper water harvesting
and conservation methods, organic soil fertilitylan general improve the productivity of the

renewable resources like air, water among othesb€R Chambers and Gordon Conway, 1991).

Rural women play pivotal roles in almost every @spd our society from time immemorial.

They have made important contributions in creafiogess to human, natural, financial, physical
and social capital for making their livelihood saistible (World Bank, 2007). In rural areas,
interest of resource poor women in income-geneagaiutivities is high and they are involved in

various non-farm income activities.

Women play a very important role in socio — ecoron®gvelopment of any society. This is so
mainly because of their primary career role in fdu@ily. However, as revealed by the World
Bank (2006), women are more vulnerable than men.ifance, they are more likely to be

affected by poverty than men especially becausetheir unequal access to economic
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opportunities which arises from lack of resourcegduding credit facilities, land ownership, lack
of access to education, cultural practices, minipaaticipation in decision making processes,
poorly distributed infrastructure, poor health figis, and high levels of HIV/AIDS infections.
One major silent constraint to socio- economic tiguaent, which should be fully recognized in
many developing countries as a powerful tool andlviesource for development, is water
(World Bank, 2006)

Lack of access to, and in fact, ownership of lamdlso one of the key constraints affecting
women’s access to water as well as a key reasomhérgreater poverty of female-headed
households (UN Water, 2005). Accessibility to clemater is essential to enable women and
girls to pursue education, generate income, andtagt and manage water and sanitation
facilities which are crucial to providing women Wwitproductive resources and enabling

economic empowerment.

Women in rural areas are more linked with natueslource use and conservation than men.
Additionally, their traditional gender roles bringem in daily contact with natural resources
such as land, water, forest and wildlife. They hevese these resources because they are often
poor and their livelihood most depends on theseuregs. When these resources are exploited

and ruined, women suffer most. If they are usetasusbly women benefit most.

Women play an important role in the productivitycrigase both directly as workers and
indirectly in their role raising children and invieg in their communities (IFAD, 2002). Rural

women are resourceful economic agents who congitauthe income of families and the growth
of communities in a multitude of ways. They work estrepreneurs, as farm and non-farm
labourers, in family businesses, for others andsel-employed; while they take on a
disproportionate share of unpaid work at home (UNR®O6). However, their contribution is

limited by unequal access to resources as welleasigbent discrimination and gender norms

which need to be addressed to allow the realizatfdheir full potential.

In rural areas, women are working not only in thenily but are also involved in different

entrepreneurial activities. However, the partiapatof women in income generation and
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domestic tasks are varied by region, religion, aelads (Zezza, 2007). They participate in both
farming and non-farming activities directly or inetly with men. The small farmland and
homestead area is being used intensively mostiydaiyen (Africa Development Bank, 2004).
Livelihood activities of rural women can be dividedo two broad categories: agricultural and

non-agricultural activities.

2.1.1 Agricultural activities
Agriculture includes both crop and animal husban@ipbal water scarcity has a critical impact
on food security. Water is the biggest limiting ttacin the world’s ability to feed a growing
population and the link between food, energy, clenaconomic growth, and human security
challenges (FAO, 2006).
The most important agricultural activities includeaong other activities; homestead vegetables
cultivation/kitchen gardening, crop production, fpbarvest activities in agriculture farming,
poultry rearing, management of livestock, fisheriese keeping, sericulture, etc (FAO, 2007).
All phases of agricultural activities from seed swyvto harvesting and processing of crops are
intimately done by rural women. A decrease in watailability leads to poor crop and animal
yield which ultimately affects their income statyiland food basket at the household level. The
bulk of production is generated by small-scale vétatis, with exceedingly high levels of
participation not only in farming but also in thecdlary activities of processing and marketing.
Therefore, water scarcity highly leads to unsustaiiity of these activities which generally

affects the livelihoods of the population in thear

2.1.2 Non Agricultural activities
The non-farm and off-farm sector activities fornastpf the family uplift component that offers
a range of economic interventions associated vaitid,| livestock and non-agricultural income
generating activities (Lanjouw & Lanjouw, 2001). elhrole of non-agricultural income
generating activities is not to be neglected inagaimg farming and food security status. This is
because in the past, the global strategies to $obat problems have mainly aimed at increasing
agricultural production at both the household aatiomal levels and ensuring that a portion of
the produced food was stored to last through tixé Im&rvest (Brown & Kane, 1994). However,

these strategies have not been successful in ailegifood problems especially in third world

13



countries mostly because of declining land sizesteiased water scarcity, stagnated farming

technology, poor infrastructure, the demand fohagasney and the ever expanding population.

Bryceson, (1996) argues that rural non-agriculteraployment is of increasing importance in
sub-Saharan Africa. She provides empirical evidaheg this region is steadily becoming less
agrarian (both as a long-term historical process| as an integral part of rural households’
livelihood strategies). She concludes that, pugsuian-agricultural activities represents a risk
minimization strategy to achieve basic householisistience needs.

The non-agricultural economy involves employmerisioe the realm of direct soil cultivation

and cattle breeding and includes activities suclsasices, construction, mining, commerce,
manufacturing and processing. Such activities &engoursued through self-employment, but
there is also a non-agricultural wage labor mar&ihough this market is typically small in the
rural sub-Saharan African context. The contributddrthese activities to household income in
the developing world in general and sub-Saharaic@fin particular is substantial (Haggblade
et, al., 1989). He further observes that non-afitical income contributes between 30 to 45

percent of rural household incomes in the develppiorid.

RNF activities play a potentially important role ieducing poverty in rural areas. The income
enables poor households to overcome credit anctosg&traints on agricultural innovation (Ellis,

1998). Ellis, (1998), further adds that the noni@dtural activities help in absorbing surplus

labour in rural areas, help farm-based househgid=sad risks, offer more remunerative activities
to supplement or replace agricultural income, oiffieome potential during the agricultural off-

season and provide a means to cope or survive fah@mg fails.

Most non-agricultural activities are divided acrassnmerce, manufacturing and services linked
to a household’s livelihood. The activities inclugtade or processing of agricultural products
that take place on the farm such as micro procgsaitivities. However, Barrett et al. (2001)
suggest a three way classification of the non-agitical IGAs. This classification is based on
the sectoral, functional and spatial componentsngigished as primary, secondary and tertiary

sector activities.
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1. Primary sector activities
Primary level economic activities are those invdlwath the extraction of natural resources or
raw materials. They include but are not limitecgwiculture, fishing, mining and forestry.

2. Secondary sector activities
This sector deals with the processing of raw mal®into finished goods. Builders and potters
are examples of secondary economic sector workarsber from trees is made into homes and
clay from the earth is made into pottery. Brewieggineering and all types of processing plants
are part of the secondary economic sector. In aneds, women and men engage themselves in
several activities including carpentry, fish mankgtand laboring. Women are predominantly
engaged in labouring, the production and sale ofditaafts and trading farm produce. In
addition, brick making for both women and men amel production and sale of alcoholic brew
for women were also important livelihood activities

3. Tertiary sector activities
Tertiary economic activities are those activitissaciated with the distribution of the finished
product to the market. These include retailing aviwblesaling. This sector has to do with
services to businesses and consumers. Dry clearatgstate agents and loan officers fall into
the category of tertiary economic sector workenman$portation, banking, tourism and retail

stores are all part of the tertiary economic sector

Women dominate many of the non-farm activities thalude food processing and preparation,
tailoring, trading and many services. They likewiseld a major interest in many of the
declining rural non-farm occupations - basket mgkimat making, ceramics and weaving.
Consequently, women are key actors in the econdraitsition of Africa’s rural economy.
(Haggblade et al., 1989).

Non-farm activities thus play a principal role: atitly, by contributing considerably to rural
households’ income; and indirectly, by influenciragricultural activities with potential
implications for sustainability. The scope for dunan-farm employment however is to a large
extent determined by the available natural resobese. Pressure on natural resources may be

reduced when households have alternative sourcexaine. Furthermore, investments in the
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resource base, such as the use of fertilizer, nibbghftacilitated by cash income from non-farm
activities (FAO and World Bank, 2001).

2.2 Effects of water scarcity on the economic proaivity of women
Increase in work load, time wastage in search ofexyahealth and sanitation problems,
displacement, loss of control over resources ammlgdge and limited economic opportunities

are few of many problems women face as water ressiare diverted, depleted or polluted.

2.2.1 Increase in Work load

As supply of unpolluted drinking water and the samy disposal of human wastes are
fundamental to human health, lack of convenientewatipplies puts great stress on families in
our country, where it is the women and children @@ mainly responsible for water carrying.
Not only this is arduous, back breaking and repetitvork but it also occupies considerable
portions of the day of women and children. Womempgose almost 73 percent of the
agricultural labour force but have limited accesdaind and water resources; water allocations
are directly proportional to landholdings (FAO, BpOAs a result of this, they have very limited
access to the decision making process regardingatiteuse or the application of water since
much of their time and energy is spent lookingtfair fuel and fodder, leaving them with few
hours and still a lot of work to do for their famil

When the members of the household become sickathletunsafe drinking water in the wells,
taps or in the streams, they have to look afteistble ones in addition to their other duties since
they are the caretakers of their families (Malmbé@94). When males of the family migrate
due to the unprofitability of the agriculture, daded land, diminishing livelihoods and
polluted/depleted waters, women are forced to srpeht family incomes by depending upon

tedious work such as embroidery and casual labour.

2.2.2 Time wastage in search of water
Rural women in low-income countries spend a largd pf their working hours transporting
water, fodder, and fuel wood. This is especiallg ttase in drought prone areas where these

commodities are scarce and become ever scarcelieStin Africa have estimated that a typical
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woman spends from 1 to 4 hours per day in searchatér (WHO/UNICEF, 2010). A study in
Ghana found that rural men spent one third of iime &and one quarter of the energy that rural
women spent on load carrying. Reducing women'spmairt loads can be an important condition
for freeing them to use their time and energy fasteng productive activities as well as for new
economic undertakings. According to the World B42R06), the labour resource released by
reducing the transport burden of women it couldobemmense benefit if it is reallocated to

more beneficial reproductive or productive actesti

2.2.3 Health Problems

In some of the water scarce areas some commorhhaablems reported by the women are
diarrhea, tuberculosis, hepatitis, still birthssaoarriages, thyroid, skin and eye problems, where
most of the women attribute much of their sufferiagvater (UN Water, 2005). Poor quality of
water, social expectations and workload have seiragications on women’s reproductive
health.

When water scarcity is on the increase, littlerdita is paid to personal hygiene and sanitation
needs, as it means carrying more loads for longgarttes. In urban slums most women depend
on public water supplies. Poor city dwellers useligufacility to bathe, but this is difficult for
women where there is no privacy. Waste disposalrisajor problem in densely populated areas
without latrines. Many women suffer from waitingftod a suitable time and place for excretion.
The often have to walk long distances to find &aie site or they must attend their needs after
dark, with all the personal safety risks that dat@yNDP, 2006).

2.2.4 Displacement

Migration and resettlement caused by the constratf large dams, desertification and loss of
livelihood in itself is a traumatic experience. Vilheombined with the new social and climatic
conditions, it leaves women with no other options to confine to their cramped houses and
with little opportunity for better education and gimyment. Disruption of family and low social

status are few of many consequences these migrem{Ritcher et al., 2010).
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2.2.5 Limited Economic Opportunities

Agriculture is the prime user of the water supplesl employs 52 percent of total labour force
out of which 73 percent are women and seventy perokthese women are farm labourers
(FAO, 2006). With the deteriorating environment theork load of women increases
considerably along with the necessity to earn fgpment household income. The males of the
household migrate but the social responsibilityhef females make them practically immobile
and they are left with limited economic choices @none to exploitation and forced to work at

extremely low wages.

Fifty five percent of drinking water is drawn frosurface and forty five percent from the
ground. Both these sources are affected by in@bistnd municipal pollution (UN Water, 2005).
Most of the diseases are caused by drinking thilsifed water and to attend the sick ones the
women cannot leave their homes to pursue their goloscareers as a result they are forced to
accept some low wage job for long hours to suppiegniee household incomes. When they
themselves suffer from the sickness caused bydHeted water or malnutrition, it leaves them
weak. Because they lack stamina to work for longrédor long period of time, they find
themselves out of job frequently (Rosegrant et28102). Lack of water hence means poor health
and personal hygiene, poor education and poordianditions for the women since their
livelihoods is entirely dependent on the scarceugse. The picture is not so bleak all over, there
are some positive cases too where women have athamgeonly the health scenario of the
households but also helped in healing the environiiog conserving the water and land and help

in gearing the economic development of the comnasibo.

2.3 Challenges to water management and their soloins

Water is a critical resource. It supports humae l#nd culture, ecological functions and
economic activities. However, in many developedamst the demand for water is increasing at
rates which are outstripping the supply sourcess tbballenging its availability for food

production and putting global food security at riskhis is leading to a crisis of water

management in many locations (United Nations 2Q003).
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The number of countries facing the problem of watarcity and insufficient water supply has
sharply increased over the last decade. At theaglietvel, while per capita water availability is
declining, withdrawals are projected to increaseenapidly, especially in developing countries
(Rosegrant et al., 2002). This is attributed byftllewing:

2.3.1 Population pressure

The demand for the world’s scarce water supphasdly increasing, challenging its availability
for food production and putting global food seauat risk. Agriculture, upon which the majority
of the world’s population depends, is competinghwitdustrial, domestic and environmental
uses for the scarce water supply (Rosegrant 2@02). With increasing population growth and
the need to increase agricultural production, teenahd for the world’s water resources is

raising a growing concern about increasing theciefficy of water use.

Current projections indicate that world populatiwil increase from 6.9 billion people to 9.1
billion in 2050 (UN, 2012). In addition, economicogress, notably in the emerging countries,
translates into increased demand for food and sifwed diets. World food demand and
production is projected to increase by 70 percenthe world and by 100 percent in the
developing countries (FAO, 2012). Given the presentls of resource consumption and
population growth rate it is projected that twaordlsi of the global population will lack water in
the near future. By 2025, it is estimated thatlilli®n people will be living in water stress areas
while 1.4 billion will be living in river basins wdre their water uses will exceed minimum
recharge levels, leading to drying up of rivers atepletion of groundwater (UN, 2012).
Increasing water demand attributed by the high [adjmn, coupled with adverse effects of

climate change means that the future of water suppiot secure.

2.3.2 Land use changes

Land-use changes and water diversions for agri®iltuiave been major drivers of the
degradation and loss of ecosystems. Greater fooduption has come at the expense of
biodiversity and ecosystem services that are ofteportant to poor people’s livelihoods

(NEMA, 2011).
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Increasing population densities and land use pressauch as legal and illegal logging,

extensive cattle grazing, forest fires and culiatare responsible for much of tropical

deforestation. Traditionally, people have exploibedural resources for socio-economic benefits.
However, unsustainable exploitation of self-rego@tecosystems leads to gradual loss of
services it provides resulting in changes in biedsity composition, structure and numbers. For
instance, agriculture expansion into forestlandjgers natural habitat destruction, water
catchment interference, faunal and floral specedie, interference of nesting and breeding
grounds of birds and thereby deteriorating theisesvthat people are depended upon (NEMA,
2011)

To better manage the competing demands for theamaent, agricultural and land policies will
have to make water efficiency a priority. Additidlga acknowledging customary laws and
informal institutions can also facilitate and enage local management of water and other
natural resources (FAO, 2012).

2.3.3 Increasing costs of water Management

New sources of water are increasingly expensivexfoit, limiting the potential for expansion
in new water supplies. In Africa, irrigation consttion costs are even higher than in Asia
because of numerous physical and technical constralhe average investment cost for
medium and large-scale irrigation with full watemtrol was estimated to be $8,300 per hectare
(FAO, 1992).

In addition to the ever-increasing financial cosftsbuilding new irrigation and dams, the
development of new dams often imposes high enviesmal and human resettlement costs. Dam
building can have extensive negative impacts orsystems including loss of habitat, species,
and aquatic diversity. It is estimated that 40-8loni people have been displaced by dam
projects (Ritcher et al., 2010). For instance, twntroversy over the Narmada Valley
Development Program in western India starkly illatgs the issues to be resolved if large-scale
irrigation projects are to play a role in futureteradevelopment. The projects are designed to
bring irrigation to almost two million hectares arfid land. They promise drinking water for 30
million people in drought-prone areas, and 1,20@ioni watts of electricity for agriculture,

cities, and industry. But they require resettlemeihimore than 140,000 people, mostly poor
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tribal villagers, in the areas to be flooded by ®&rdar Sarovar dam and displaced by the
building of canals. The projects also may have tieg@nvironmental consequences. Upstream
effects may include siltation, salination, and de$tation; downstream effects are more difficult
to assess because they are generally less immedhdteisible, but could involve water quality
and temperature changes, depleted fish stockgteftm wetlands, and reduction in silt carried
out to the estuary and the sea (World Bank, 1995).

Spurred by the rapidly escalating costs of buildmeyv dams and the increasingly apparent
environmental and human resettlement costs, dewglogountries should undertake a
comprehensive reassessment of reservoir constnuptams involving both new analysis of the
costs and benefits of proposed projects includimgrenmental externalities and consultation
with multiple stakeholders including potential beciaries such as farmers who would receive
new irrigation water, potential flood control beic&dries, and those who could be adversely
affected by new dams such as persons who would tavee relocated and environmental

advocacy groups (World Bank, 1995).

2.3.4 Sand/Gravel Harvesting

Sand mining impacts include bed degradation, bedseming, lowered water tables near the
streambed, and channel instability. These physioglacts may lead to the undermining of

bridges and other structures. Continued extractimy also cause the entire streambed to
degrade to the depth of excavation. The magnituidéhe impact basically depends on the

magnitudes of the extraction relative to bed loadirment supply and transport through the reach
(E.A.G, 2001). According the National Coalition bfining Report in Ghana (2006), sand

mining frequently generates land use conflictsopuylated areas due to its negative externalities
including noise, dust, truck traffic, pollution anasually unpleasant landscapes. It also can
represent a conflict with competing land uses sagliarming, especially in areas where high-

value farmland is scarce and where post-miningprasbn may not be feasible.
In order to control gravel/sand harvesting, greaprovement in the legal environment of

Planning and Construction Law that encouragesdtierral and efficient utilization of land and

natural resources should be adopted. This enshegsréservation of natural and cultural values
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and prevents environmental damage and over-exfdoitedbased on the principles of sustainable
development (IWMI, 2005).

2.3.5 Inefficient irrigation systems
Roughly, a liter of water is required to producemyvcalorie, so an adequate daily diet requires
more than 2,000 liters of water to produce enouggid ffor one person. Of this, 40 percent on

global average can come from irrigated agricul{ivé&MI, 2005).

The success of irrigation in ensuring food secuatyd improving rural welfare has been
impressive, but past experiences also indicate itfagdpropriate management of irrigation has
contributed to environmental problems including essive water depletion, water quality
reduction, water logging, and salinization. In sdmasins, excessive diversion of river water has
led to environmental and ecological disasters twrmktream areas, and pumping groundwater at
unsustainable rates has contributed to the loweohgroundwater tables and to saltwater
intrusion in some coastal areas. Many water qugitgblems have also been created or
aggravated by changes in stream flows associatéld water withdrawals for agriculture.
Moreover, poor irrigation practices accompaniedigdequate drainage have often damaged
soils through oversaturation and salt build-up (FRQ07). If we continue to apply current water
management practices, by 2050 the global agriallsector will need to double the amount of
water used to feed the world (IWMI, 2005). Withifenfreshwater resources on the one hand,
and increasing demand, both in quantity and varxdétyses it causes for the need for water

resources protection and management to meet thieroie

More efficient ways to irrigate land if practicedliveave tremendous amounts of water. Modern
irrigation systems — water saving technologiesdrastically reduce the amount of water used in
farming by efficiently delivering water directly fgants. This reduces the amount of water lost
through surface evaporation by 30 to 70 percene@dnpg on crop and weather conditions
(IWMI, 2005).
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2.3.6 Poor Agricultural methods

Agriculture utilizes on average 70 percent of thald/is available fresh water. But this is higher
in areas such as the Middle East and northern &frichere up to 90 percent of freshwater
withdrawals are used to irrigate crops (FAO, 2007).

Agriculture has been highly successful in captutimg bulk of the world's freshwater resources
but with little accountability. This has placed anprecedented pressure on water supplies,
particularly in arid regions. FAO (2007) furthepoets that agriculture's role in generating water
scarcity and degrading high quality surface andigdavater for marginal output is not disputed.

"What is often ignored, however, is the potentiadound management of agricultural water use

to open up more options for reallocation."

Better water conservation methods through bettenifay, destocking water harvesting has the
potential to contribute substantially to increasmold production, in water-scarce regions (FAO,
2010). Maximizing crop yield per unit of land alkelps maximize yield per unit of water use.
Additionally, research and advancement in genetadifitations such as transgenic plants,
microbes and animals show potential for develomtigss-tolerant materials that can possibly

address water scarcity, salination and ground waetamination.

2.3.7 Improper ground water policies
Groundwater policies usually involve licenses anbeo regulatory instruments. But illegal
groundwater pumping is difficult to observe or gohtand remains a major challenge for the

sustainability of farming.

The rapidly increasing cost of groundwater pumptogether with the decline in water tables,
and increasing degradation of over drafted aquifetsces a significant change in policy toward
groundwater extraction. A combination of marketdshspproaches that assign water rights to
groundwater based on annual withdrawals and thewable stock of groundwater together with
the passage of stricter regulations and betterresmfioent of these regulations results in a

phasing-out of all groundwater over drafting in €€ of natural recharge.
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2.4 Theoretical Framework

2.4.1 Feminist theory

Feminist theory comprise of a group of theoriest theek to describe, analyse and explain
women’s and men’s oppression in society and presdhe kind of action that should be taken to
address the situation. This theory sees patriaeshynhibiting full potential of human being,
women and men. Feminist theorists feel that thegsahal philosophy emphasizes the need to

dominate and control unruly females and the unnilglerness (Linda, 2010).

Feminists fight for women empowerment in that med avomen should be equal politically,
economically and socially and that opportunitiesl aesources should be shared equally. The
theory is one of the major contemporary socioldgib@ories, which analyzes the status of
women and men in society with the purpose of usireg knowledge to better women's lives.
Feminist theory is most concerned with giving aceoio women and highlighting the various
ways women have contributed to society (Griffin 2009).

Feminist theories combine various types of femini$hese include religious feminism, Marxist
feminism, Socialist feminism, cultural feminismbdiral feminism, political ecology feminism,
eco-feminism, individualistic feminism among othefhese theories are an outgrowth of the
general movement to empower women worldwide sincgoffically women have been
subordinate to men. Its goals are to demonstraeniportance of women and bring gender

equity. This research will be based on the femipaditical ecology theory.

2.4.2 Feminist Political Ecology

Political ecology is an analytical approach whistconcerned with social justice and the impact
of global economic and political processes on lecalironments. The approach is dominated by
four narratives; environmental conflict, consergati and control, degradation and

marginalization as well as environmental identityd asocial movements. It focuses on the
difficulties of resource access and control. In &bi, there is definitely a struggle over the

access and control over water.

24



Feminist political ecology is a framework of anaty®f ecological, economic and political
power relations through a feminist perspective (Rbeau D. and Wangari E, 1996). It addresses
gender issues in resource based conflicts, eitheural or in industrial urban environments.
Feminist political ecology is in some ways ass@datvith ecofeminism. However, the latter
equates female oppression with the domination ef géhvironment and thereby essentializes
women, while feminist political ecology rather esqs gender as a factor in political, ecological

and the relations of economic production (Hovo&@&@0)6).

The theory introduces a broad range of organizatisituations in which women are
increasingly being involved. These include; fornaadd informal networks, registered and
unregistered movements and may operate on loagipn@ and international context. These
feminists focus on a range of issues including theaésources, development, livelihoods, and
environmental protection among others. Supportérthis theory hence collectively resist in

defense of the resources that underpin their heoelds (Agarwal, 1997).

The contribution of this theory is to emphasize tlee=d for an understanding, both of how
gender interacts with the use and management ofataksources, and how social relations can
impact women's use of environmental resources, aoadpto men's. Borrowing from feminist
political ecology, this study will view gender as@cial construction which plays an important
role in the shaping of access to and control ogsources (Rocheleau D. and Wangari E., 1996).
In this study, the environmental, natural resoundé be represented by water. The theory is
hence the basis for investigating the role of woraed their place in the political and ecological

landscape, as well as the reproduction of famiigy i

Feminist political ecology helps to provide somg kariables that might influence the access to
safe water in Kibauni. Gender is an integral vdaalf this study as men and women are both
affected by decreased water accessibility, posdiblgifferent ways. The micro politics of
households and communities, the increasing watacikg, the lack of women in water policy
making and the patriarchal structures are soméekey factors of this study that are likely to

affect women’s access to water in Kibauni.
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Feminist political ecology helps to identify factorthat help to centralize women’s
responsibilities and relative influence or not oddferent water management activities and use.
According to feminist political ecology women oftlave the responsibility of financially less
attractive aspects of environmental resources,enhgn often participate in the lucrative market

linked activities.

The political ecology literature tells us that tfistribution of responsibilities between men and
women is often imbalanced (Rocheleau D. and Warkari996). Women carry the majority of
responsibilities, yet they have disproportionatiely rights to participate in determining future
resource availability and quality. This is causedlimited economic and political means to
participate. Being able to participate includes tipgrating and influencing resource use
planning, resource use change, structure of honsghborhoods and landscape design. It also
includes having access to and not being excludad fthe corridors of power’; environmental

decisions in government, industry, and mainstreanirenmentalist groups.

Bina Agarwal in “The Gender and Environment Debdteminist Studies, 1992, p.1” has
recommended that in order to change gender indigsalifeminist environmentalists should
strive to transform ideas about propertied resa@uiacel the actual division of work between men
and women. Water is certainly a propertied resowrcieh is often accompanied by an uneven
division of work between men and women. Therefties study on women's role in accessing
safe water could contribute to challenging the teaxgs dominant ideas of some of the

relationships between nature and people, as welvagrship.
In conclusion, the aspects of feminist politicablegy provide the thesis with a framework in

addressing current gender imbalance between reggdidies and rights in water management,

hereby addressing the issue of water as it imgactsomen.
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2.5 Conceptual Framework

The conceptual model for this study is based onaisimption that there is a linkage between
scarce water supply and diminishing economic prodiy of women, which in return affects
their domestic and managerial tasks. It employsatiiepoverty approach whicttresses on the
contributions that women make to the family incomad what that means for them, their
husbands, and children. This approach assumesvtieat women’s economic position changes,

their empowerment, welfare and gender relations iakprove automatically.

Improved and reliable water supply aims at prowgdininking water to households in areas with
poor water supply conditions. Although the majonas water for domestic use, the water can
sustainably be used to increase general sociabreglind to generate specific social benefits
and economic returns. These benefits include pesithpacts on ‘women’s welfare issues’ such
as relieving women’s drudgery and giving them mimnee and water for domestic use. It is
generally expected that women will use these gtnmprove personal and domestic hygiene
and spend more time on cooking, childcare, andradbenestic work. The benefits from this
domestic work have a positive effect on the welfane health status of the whole family. As
domestic managers, women are centrally involvethéncollection and use of water and hence

water should be availed to them to enhance theutymtivity.

Water scarcity has both short-term, medium term lomdy-term effects. Being the water

collectors, women have to spend a lot of time iarce of water. This time used in search of
water could productively be invested to new ecomoumdertakings as well as other domestic
duties. Water scarcity means poor personal andiyfamgiene, unhealthy child care as well as
family conflicts in the struggle to access the searesource. Additionally, it leads to poor
nutrition as the family’'s economic base can realyaffected for instance in the agricultural
farming and other non-farm activities. Scarce watgply hinders women from a wide array of
both farm and non-farm activities e.g. vegetabledgaing, animal husbandry, the processing
and sale of food and drinks, women’s small scatedpetion enterprises, etc. Depending on
culture, it also denies them the chance to seekidmitwork to diversify their livelihoods and

supply. The resulting primary impact for this i€kaof small and medium enterprises which

increases their income. This economic effect matuin bring secondary effects in the context
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of an overall increase of poverty, fragile genddations in the families due to unstable families,
poor participation and access to social servicgsoeedit, health and education services. It also
reduces their morbidity and awareness through tiieguent interaction with other traders,
jeopardize their control over their income use a#l as increasing their vulnerability.

The long term impact of the unreliable access ttewaupply is that it leads to poor disaster
preparedness, increased vulnerability due to laniteelinood activities and sustained increase

in poverty levels.

Figure 1. Conceptual model of the study
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Introduction
This chapter describes the methodologies which wsee in the study. The chapter presents the
site selection and description, research desigigetapopulation, sample size and sampling

procedure, research instruments, data collectibica consideration and data analysis.

3.1.1 Site selection and description

Kibauni Division lies within the semi-arid areasKdnya. It is located in Eastern part of Kenya
with an estimated terrain elevation of 1175 meted®ve sea level. It lies at latitude

S01°37'0.01" and longitude EQ37°42'00". The region is characterized by a topography
comprising of undulating hills and seasonal rivdRainwater harvested through water dams
provide very temporary alternative sources in margas but most dry up in dry spells. Most
parts of the district lack reliable water supplycept areas along River Athi that have sufficient

water for domestic and livestock use as well agating nearby farms.

The population significantly relies on rain-fed iagtture in which human labour is the main if
not the sole input for the cultivation of the manops majorly done by the women. Distance to
markets and a water supply is a major factor imftileg household welfare. Food production in
the entire district is limited and variable dueutareliable weather patterns. The region is a net
importer of food and has poorly developed transpetivork. Rainfall amounts and distribution
rarely meet crop water requirements and hence ris@ laas been faced by a continuous low
agricultural and economic productivity. Kibauni @ion has three locations; Kibauni, Kitile and

Ikalaasa locations.

3.2 Research design

Research design is the plan structure of investigatonceived with a view to obtain answers to
research questions. It is an overall scheme orrpnogne of the research. It includes an outline of
what the investigator wants to do from writing thgotheses to analysis of the data collected (it
determines whether the research will involve expernits, interviews, observations, content

analysis, simulations or a combination of this)erdiore, the research design expresses both the
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structure and the plan of investigation to obtaipeical evidence on relations of the problems
(Cooper and Schindler, 2003. P146).

For the purpose of this study, the researcher eyagdlexploratory research design. The design is
concerned with the discovery of ideas and insiglgtallowing the study to be flexible enough in
order to provide an opportunity for considering thigerent aspects of the problem under study
(Bryman 2008). The design helps in describing ttetesof affairs as they exist without
manipulation of the variables which is the ultimgtal of this study.

3.3 Target population

Target population is the researcher’'s populationntdrest. It is that population to which the
researcher wants to generalize the results ofttltyy §Mugenda and Mugenda 2003). The target
population was the household heads within Kibawuation, Kitile location and lkalaasa
location of Kibauni division. The division has 3588useholds and 360 household heads were
targeted (CBS, 2009).

3.3.1 Sample size and sampling procedure

The overall goal of sampling was to find out traets about the sample that would also be true
of the population. In order for the sample to tridflect the population, the researcher needed to
have a sample that is representative of the papuoléMugenda and Mugenda 2003). Kibauni
Division has a population of 17,974, with a tothB692 households (CBS, 2009).

Table 3.1: Sampling frame

Location No. of households Sample size
Kibauni 1,312 143

Kitile 993 104

lkalaasa 1288 113

Total 3592 360

To get the sample size of 360 out of 3592 househibld following formula was used. For this
study, the sample was obtained by calculating #mpte size from the target population by
applying by Cooper and Schindler, (2003).
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h N
1+ N(e)?
Where: n= Sample size, N= Populatiae si e= Level of Precision.
At 95% level of confidence and P=5
n= 3592/1+3592 (0.08)
n= 360

In order to achieve the intended objective, theaessher used several sampling methods. The
area was clustered into three locations namely wibaKitile and lkalaasa. Proportionate
sampling was used to get the sample size in eawdtidm. To allocate the household heads,
systematic sampling was used where evérip@usehold was interviewed (in case the researcher
did not find a head in the intended household,piteezeding household was considered for the
interview). To enhance representativeness of thaeedivision, Kibauni Secondary school,
Nthwanguu market and Komu dam were used as thentamils for Kibauni, Kitile and lkalaasa
locations respectively. From the landmark, the asdeer with the help of three research

assistants moved from north-east-south-west dinestivhere every"shousehold was sampled.

The two focus group discussions comprising of 12mivers were selected by the use of
purposive sampling. The researcher identified teid-tselp groups within the study area from
where the FGD members were selected. The groupsifidd were involved in economic
empowerment programmes and where experienced alohgwio provide the required

information.

Finally, 10 key informants who were considered klealgeable on water management were
sampled through purposive sampling technique. Theseprised of the County officer (1),
Assistant County Officer (1), Chiefs (3), Water iOéfrs (3) and employees from German Agro-
Action (2) in the study area. The process of samgpiin this case involved identification of the

informants, and arranging time for meeting them.
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3.3.2 Unit of analysis and observation
The unit of analysis refers to the major entityttie being examined in order to create a
summary description of the universe. It is thatt dimat we initially describe for the purpose of
aggregating their characteristics in order to dbscsome larger group. Similarly, unit of
observation is the subject, object, item or erftityn which we obtain the data required for the
study. In majority of studies, the unit of obserwatis also the unit of analysis (Mugenda and
Mugenda 2003).

The study’s unit of observation was the househadds with specific emphasis on women
residing in the study area. The unit of analysis wee household head’s economic activities
including their access to water resources, how thiyze the water/economic gain of the

available water and the challenges they face iemaanagement.

3.4 Methods and Tools of Data collection

3.4.1 Introduction

Data collection involves gathering data from thengke so that the research questions can be
answered and it is a key point to any research \{|Brgman, 2008).The researcher employed the
mixed model approach which is a combination of thualitative and quantitative research
approaches to collect dat@uantitative research relies on the collectionudlative data e.g in-
depth interviews, FGDs, participant observatioaldfinotes and open-ended questionnaires. “It
is an inquiry process of understanding based dindismethodological traditions of inquiry that
explores a social or human problem. The reseatmhitds a complex, holistic picture, analyzes
words, reports detailed views of the informants aodducts the study in a natural setting”
defines Creswell, 1998.

On the other hand, quantitative research reliedlynos the collection of quantifiable data based
on precise measurement using structured and vatid3ata collection instruments. The reason
for employing the mixed model approach is to comaet one set of results for the other and
hence discover and seek explanations that woule baen missed if only one approach had

been used. The following methods and tools werd tseollect data:
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3.4.2 Household Interviews

These are structured face-to-face verbal commuaicaetween a researcher and the respondent
that provides the researcher with the main soufagata. Structured questionnaires with both
open questions (to enhance maximum data colleciiod generation of quantitative and
gualitative data) and closed questions (to enhami®rmity) were used. The questionnaires
were also administered to the respondents by geareher with the help the research assistants.
The guestionnaire was divided in different sectioogering all aspects of the research problem
and was kept short and simple to encourage paatiom (Appendix I).

3.4.3 Focus Group Discussions

FGD is a form of group interview involving peopletlivknowledge and interest in a particular
topic and facilitator (Schindler and Donald, 2005)GDs consist of approximately 6-12 persons
guided by a moderator during which the group mesdescuss freely about a topic under focus.
The purpose of FGDs is to obtain in-depth informatbn concepts, perceptions and ideas of the
members from the group. A free discussion in rettagnof diversity of members was allowed

to enhance collection of reliable information.

Two FGDs were conducted during the data collecéivercise each with 12 participants. They
helped in clarifying issues in the study as well gemerating additional and supplementary
information alongside verifying what was collectiedm other sources. A FGD guide was used
as a tool to guide this (Appendix II).

3.4.4 Key Informant Interviews

10 Key informant interviews were carried out. Thiesmprised of the County officer (1),
Assistant County Officer (1), Chiefs (3), Water ©dirs (3) and employees from German Agro-
Action (2) in the study area. To guide this, a kefprmant guide was developed. The Key
informant guide consisted of open ended questiorditit responses from the key respondents
(Appendix 111).

3.4.5 Observation
Direct observation by the researcher was used @®sscutting method throughout the field

work. This was employed to determine the factoid @nditions responsible for water scarcity
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as well as how it has affected livelihoods in tiheaa The technique helped in acquiring useful
and fast hand information through direct conta¢chwhe environment and hence it was valuable
for checking the difference between what interviesvexpressed and what was happening; in as
far as water scarcity and livelihoods were conogrne

3.4.6 Secondary data review

The researcher reviewed the existing informatiorthef study problem. These included both
published and unpublished information. The souraeduded government publications,

literature/reports from the study area on the nesetopic or from reports from other agencies

dealing with the research problem.
3.5 Data analysis techniques

Data collected was analyzed using either qualgativ quantitative data analysis methods
accordingly.

3.5.1 Quantitative analysis

Quantitative data generated from the householdtipmesires was keyed in and analyzed using
descriptive statistics with the aid of SPSS in otdeaddress the research questions. Results were
presented in tables using percentages and freqeenoi facilitate comparisons and further

analysis.

3.5.2 Qualitative data analysis

Qualitative data obtained from key informant intews, FGDs and observation first was edited
to detect and correct errors and omissions in tlestipnnaires and hence ensure completeness in
each question, accuracy of every answer and unitpiminterpreting the questions. Secondly,
the data was classified and coded in order to Imaeaningful categories so as to bring a clear
essential pattern of the responses. Finally, tha das tabulated which involves summarizing
raw data and displaying them on compact statistaalles for further analysis (Mugenda and
Mugenda, 2003). The information finally was anatyaad interpreted to evaluate its usefulness

in answering the research questions.
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3.6 Ethical issues

The researcher sought permission from the releaatitorities before conducting the research.
Utmost caution was exercised while administeringsgionnaires and conducting the interviews
to avoid any mistrust between the respondents lamddsearcher. The researcher also assured
the respondents that the study was meant for acadmmposes only and that their responses

would be treated with utmost confidentiality.
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CHAPTER FOUR: DATA ANALYSIS AND INTERPRETATION

4.1 Introduction

This chapter presents analysis, interpretation @edentation of the study findings. The study
sought to answer the following research questigvisat is the water and livelihood situation in
Kibauni? How does water scarcity affect economiedpctivity of women? And finally, What
challenges are facing water management and howhaseaddressed? The results have been
presented in tables, figures and content deliveryighlight the major findings. They have also
been presented sequentially according to the relseprestions of the study. Mean scores and
standard deviations analysis has also been usadalgze the data collected. The raw data was
coded, evaluated and tabulated to depict cleamy ithpact of water scarcity on economic
productivity of women in Kibauni Division of Machak County. The findings were discussed

and interpreted in relation to the objectives @f $tudy.

4.2 Response Return Rate

The interview schedules were administered by tsearcher, assisted by the research assistants
directly to the respondents through conducting faxeface oral interviews. The research
assistants were first taken through a traininghefdquestionnaire by the researcher to ensure that
they adequately understood the significance anddfeirements of the data collection and that
they were prepared for the exercise.

Table 4.1: Response Return Rate

Location Sample size Response rate
Kibauni 143 129

Kitile 104 93

lkalaasa 113 102

Total 360 324

The study targeted 360 household heads, 10 keymiafots and 2 focus group discussions out of
which 324 household heads, 10 key informants aRGDRs responded to the study as required.
This constituted a response rate of 90% for thesdlold respondents, 100% for the key

informants and 100% for the FGDs. This responsesratere sufficient, representative and

36



conforms to Mugenda and Mugenda (1999), whereorese rate of more than 80% is sufficient
enough for the study. To maximize the response tlageresearcher ensured that a good rapport
with the respondents was maintained, guaranteefilemtiality of their responses and explained

the purpose of the study.

4.3 Demographic Characteristics

4.3.1 Gender of the respondents

Female respondents were more than the male respsnsiece the females were 75 percent
while males were 25 percent as shown in figureb&lbw. This indicates that the information
collected provided a true reflection of how womeandile water scarcity challenges together
with other livelihood situations as well as the lidrages that they face for survival.

Figure 4.1 Percentage distribution of respondentsybgender

Gender

4.3.2 Age group of respondents

The respondents were asked to disclose their dgefigure below shows the study findings on

the distribution of the age of the respondents.

From the figure below, it is evident that a largepwmrtion (35% of the respondents) was aged
between 31 to 40 years. This was followed by aiBgg@nt percentage (25% of the respondents)
aged between 41-50 years while 20% of the respasdere aged between 21-30 years. 15% of
the respondents were those aged 51-60 years anekeB84hose aged 61 years and above.
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Figure 4.2: Percentage distribution of respondentby age

N,

W

",

wmoQ v

\D\J

SR VY]

ry
(1, I
Il

Percentage

[
Q
\

[ B ]

=

[*%)

(=}
g
0]
0
.
w

31-40 41-50 51—-60 61 vears
years years years and above

This indicates that majority of the household he@@f®o0) are between 31-50 years and hence
were experienced and knowledgeable enough to glegumte and reliable information during

the study.

4.3.3 Level of Education
The study sought to establish the level of edunaticthe respondents within Kibauni division.

Figure 4.3: Percentage distribution of respondentby level of education
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From the figure above, majority of the respond€t®o) indicated they had attained education
up to primary level, followed by 28% who had at&ineducation up to the secondary school
level. 12% had attained education up to certifidatel, 6% were diploma holders while 2%

were graduates. The results depict that majoritthefhousehold heads in Kibauni division had

38



attained education up to primary school level. Hosveduring the key informant interviews it

was pointed out that majority of the educated ycdld migrated to urban areas in search of
well-paying jobs and that they were supportingrtdependants. During the FGDs, it was further
emphasized that the low economic opportunitieshm area which are accelerated by water
scarcity were making the educated people to mig@tether towns/areas in search of better

economic opportunities.

4.3.4 Marital Status

Marital status has an implication on the choice extént of participation in livelihood activities.
Majority of the respondents, constituting approxieha 57.8 percent who participated in this
study indicated that they were married followedthgse who were widowed at 23.4 percent
whilst divorced/separated formed 12.3 percent dmsl least number was the single who
represented 6.5% of the respondents. This defpiatsnajority of the respondents were married
and therefore majority of them had diversified prctive economic activities with their partners

compared to those not married, divorced or widowed.

Figure 4.4: Percentage distribution of the respond#s by marital Status
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4.3.5 Religion

The respondents were asked about their religio¥h 82the respondents indicated that they were
Christians while 8% were traditionalists. The reskar did not encounter any Muslim
respondent and therefore they were not represeamtée study.

Figure 4.5: Percentage distribution of the respondss by religion
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4.3.6 Family size

When asked about the size of the family, 46% ofréspondents indicated they were more than
5 members, 24% indicated they were family size8%p indicated that they were more than 7
members while 12% indicated that they were famike 6. This implies that majority of the
households have at least 5 family members and itjeeh the family size, the higher the
demand/competition for the scarce available ressur¢he same was also pointed during the
focus group discussions. The key informants furttiarified that big family sizes translated to
increased population in the area and hence inatedemand for the available natural resources
like land and water as well as living a life of Haio- mouth and hence development was a
challenge within the households.

The results of the analysis are presented in figuse
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Figure 4.6 : Percentage distribution of the responents by family size
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4.3.7 Other dependants

The respondents were asked to indicate other depé&ndelying on them. 60% of the
respondents indicated that their parents dependethem, followed by those who indicated
vulnerable children at 24%, those who indicatedtnets were 14% while 2% indicated friends.
This indicates that majority of the people in theaasupport their parents due to old age and also
support vulnerable children who need their supand care.

Figure 4.7: Percentage distribution of respondentby the number of dependants
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4.4 Water and Livelihood situation in Kibauni
The study sought to find out the water and livatiticituation in Kibauni. Below is the analysis
of the findings.

4.4.1 Occupation
The respondents were asked to indicate their oticupa

Figure 4.8: Percentage distribution of respondentby occupation
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The results show that 84% of the respondents itetichat they were farmers, followed by10%
of those who were categorized as public servard6é&th were business people. The results were
clarified during the FGDs and key informant intews that almost all residents relied on

farming for their sustenance.

4.4.2 Other livelihood activities undertaken

The respondents were requested to disclose otredihtbod activities they were involved in to
supplement their income and daily needs. Majoritthem indicated that they were involved in
agriculture as it is the main economic activity twaarly subsistence farming. Some of the
crops grown include maize, beans, sorghum, millgetables, mangoes and pulses. Others were
involved in livestock farming which includes keegiof zebu cows, sheep and goats as well as

donkeys that are used for transport and labor.afi@als are majorly kept on small scale.

A large group of the respondents also indicated ttmay were involved in charcoal burning,
wood carving, sand harvesting, brick making, catlabur and water vending. These activities
translate to exploitation of resources, increasuager scarcity. This came out clearly during the

key informant interviews that many people in theaawere involved in charcoal burning/selling
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and others in wood carving due to the nearby mankétamunyu town for their carvings. These
people were hence reported to target the indigespasies in the forest catchment area and it

was a real threat to the water situation althotighas helping them in earning their living.

4.4.3 Assets Owned
The respondents were asked to indicate whetharfdrmaily owned any assets.

Figure 4.9: Percentage distribution of respondentby assets owned

The results show that majority (80%) indicated tihaty own assets while 20% indicate they do
not own assets. Those who indicated that they ovassits were asked to mention them.
Majority indicated that they owned land which these for agriculture and settlement, others
owned buildings, and others owned household a$iketsarts, bicycles, ploughs and livestock.

The results were verified by the key informants atgb during the FGDs that almost every

household own some assets but the problem is that af the families are patriarchal and the
female are only allowed to possess but not to omapgrties and hence have less control over

those resources.

4.4.4 Major sources of water for the community

The major sources of water for the community aresseal rivers and streams. The area is
served by only one permanent river, R. Athi. Comityunoreholes as well as hand-dug wells
along the streams/rivers also provide alternatouge of water. The community also gets water
from several dams that have been built to provigamt with water. During the key informant
interviews, it was indicated that Ikalaasa locatoiginally had water springs that provided fresh
and reliable water to the community but with tintlee spring dried up (1990’s). They further
emphasized that the major source of water is riveiey however pointed out that underground
water has not been fully exploited and can beiabie supply of water for the residents.
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4.4.5 Major uses of the water in the household
The respondents were asked to indicate the mags efswater in their homes.

Table 4.2: Water usage in the households

Std
Description N Mean Deviation | Percentage
Washing 324 4.3452 0.6653 100
Cleaning 324 4.0987 0.8688 100
Irrigation 324 33265 0.7541 100
Cooking 324 4.5653 0.6857 100
Kitchen garden 324 3.2430 0.6648 100
Drinking 324 4.6753 0.3246 100

From the above analysis, it is evident that majooit the respondents indicated that water is
majorly used for drinking with a mean of 4.6753|)doved by those who indicated that it was
used for cooking m=4.5653. This was followed by lmag m=4.3452 and cleaning m=4.0987
and they moderately agreed that water was usehlirigation m=3.3265 and kitchen gardening
m=3.243. It was observed during the survey thagation and also kitchen gardening was not

highly embraced due to the competing needs ofvh#éadle water.

4.4.6 Responsibility to collect the water
The respondents were asked to indicate who wepamnssble for collecting water for household
uses. The figure below represents the analysiseofihdings.

Figure 4.10 Responsibility of collecting water
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As illustrated in the above chart, majority (65%jplicated that women were responsible for
collecting water followed by 10% who indicated givhile 25% indicated that both women and
girls are responsible for collecting water. The samas also pointed out by the key informants
that women are the major collectors of water andtiher cases girls also help them. During the
FGDs, it was indicated that during the dry seasda guiss classes in order to help their mothers
to find water for the family. Additionally, the kegformants pointed out that women were being
overburdened with all household chores as well @gmcollection which consumed a lot of time
that could otherwise have been invested in incoemeating work.

4.4.7 Mode of transporting the water
Respondents were further required to indicate tbeerof transport used to carry the water to
their household. The results are presented inigluee below.

Figure 4.11: Percentage distribution of respondentby mode of water transport

-

rd

50 ey
e
e
cn

Percentage
w
Q
I

Pd 4 &8 ___4&8 &4
Ones back Donkeys Carts Wheel barrow

Mode of transporting the water

The results show that 52% of the respondents iteticdnat the mode of transport used was ones
back. 40% indicated that they used donkeys, 5%catedd wheel barrows, while 3% indicated
carts were used to transport water. During the F@D&s pointed out that many households
have very little income with majority living a ‘hdfto-mouth life’. Therefore majority of the
residents cannot afford to buy donkeys or cartaidoin water transport. This hence leaves the
burden of transporting the water to the women wihiicjinly affects their health and time as they

have to fetch the water for several trips.
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4.5 Effects of water scarcity on economic productity of women

The second objective of the study was to investideiw water scarcity affects the economic
productivity of women in the study area. In ortierachieve this objective, the study set out to
examine the quality and quantity of the water aldé for the household, the nature of the
impact of the available water, family obligatioriey are involved in as well as the strategies
that they use to handle those family obligatiorgetber with income generating activities. The
results of the finding are presented below.

4.5.1 Quality of water received in the area

The study sought to establish the quality of théewim the area. The findings are hereby
represented in the figure below.

Figure 4.12: Quality of water received in the area
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The results show that the quality of water receiwvethe area is poor as indicated by 40% of the
respondents, 35% indicated that the quality was 2§1% indicated that the quality was good
while 5% indicated that the quality was excelléirom observation and also through the FGDs,
it was confirmed that the available water from bloeeholes, wells and rivers is usually salty and
untreated. The wells are usually not covered amtdn@ontamination rate was reported to be
very high.

4.5.2 Quantity of the available water

The respondents were further required to rate tizatify of the available water that they
received in their area.

From the analysis, 40% of the respondents indicdébad the water was insufficient, 35%

indicated that the water was scarce, 15% indicdtads sufficient while 5% indicated it was
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abundant. This is an indication that water is dlehge in the area. The figure below shows the

results of the analysis.

Figure 4.13: Quantity of the available water

Percentage

4.5.3 Water scarcity and people’s livelihoods
The study sought to find out whether the resporsdéeit that water scarcity affected people’s

livelihoods. The results show that water scarcitigcs people’s livelihoods as indicated by
majority which is 88% of the respondents. 12% iatkd that Scarcity of water does not affect

people’s livelihoods.
The results of their response are indicated irctizet below.

Figure 4.14: Water scarcity and people’s livelihood

Water scarcity and people’s livelihoods

4.5.4 Does water scarcity affect the economic prodtivity of women?
The respondents were asked to rate their perceptiarhether water scarcity affects economic

productivity of women in their area in a scale €5.1
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Figure 4.15 Perception of the impact of water scarcity on ecomoic productivity of women

60

a0 =

30 7

Percentage

Number of the respondents

The results show that majority 52% of the respotslstitongly agreed that water scarcity affects
economic productivity. 35% agreed, 10% were newttidile 3% disagreed that water scarcity
affects economic productivity of women in their ar®uring the interviews, some of the key
informants pointed out that water is the backbohalmost all livelihood activities in the area

since majority of the residents depended on sudrsist agriculture which was high affected by

water scarcity due to poor rains received in tleaar

4.5.5 Effects of the available water on the economproductivity of women
The study sought to find out the nature and exaééeffects of water scarcity on the economic

productivity women. The results of the finding dhestrated in table 4.3.

Table 4.3: Effects of water on the economic produistity of women

N Mean Standard percentage

Description deviation

Increased work load 324 4.1544  0.7548 100
Time wastage in search of water 324 4.2631 0.3271 | 100

Health problems 324 4.3257 0.4567 100
Displacement 324 3.1779 0.8655 100
Limited economic opportunities 324 4.635% 0.71645 | 100
Family break-down 324 45766 0.76262 100
Education 324 4.8977 0.80879 100
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The results depict that majority of the respondestitsngly agreed that education was greatly
affected by scarcity of water with a mean of 4.881bwed by family break-down m=4.5766.
Also indicated was health problems m=4.3257, tinastage in search of water m=4.2651 and
increased work load m=4.1544. The respondents ratelgragreed that scarcity of water
affected them in terms of displacement m=3.177frination obtained from the key informants
and focus group discussion indicated that healtblpms and time wastage in search of the
scarce commodity was greatly affecting economiwvisiets of the women. They also pointed out
that girl child education was also being affectedhey were being forced to miss their classes to

look for the valuable commodity.

4.5.6 Family obligations

The respondents indicated that they handle fanbligations together with income generating
activities by employing house helps who assist thermoing the home tasks as they do other
activities. Others indicated that they do housereh@arly in the morning before proceeding to
the other activities. Alternatively, others delegdlhe responsibility to other family members
while for others, they reduce their number of wogkhours so that they can have time to do
other household chores.

4.5.7 Constraining family obligations

The respondents were asked to indicate what camsigafamily obligations they thought
women faced while pursuing their livelihood aciest The results of the finding are indicated in
the chart below.

Figure 4.16: Constraining family obligations
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Constraining family obligations
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The figure above shows that water collection at 38%s indicated as the major obligation
constraining women while pursuing their livelihoadtivities. 25% of the respondents indicated
domestic chores, 23% indicated water collectioro2@dicated child bearing, 10% indicated
other family business, 5% indicated family secuwityile 7% indicated spousal demands. This

depicts that water collection highly affects theslihoods of the women in the area.

4.6 Challenges facing water management and waysaddressing them

The third objective was to find out the challeng@sing water management and how they are
addressed. To achieve this objective, the studgtdoto find out whether the respondents
understood what water management is, who were megige for maintaining the water points at

the community level, making decisions as well agiog the water projects. It further explored

the extent at which the people felt water managémeas a challenge to them, whether they
practiced water harvesting and what means theyasiseell as suggesting the possible ways of

addressing the situation.

4.6.1 Water management

The study sought to establish whether the respdsderderstood what water management is.
93.4% indicated that they had heard about wateragement while 6.6% indicated that they

have never heard about same. This indicates thpirity understood what water management
entails and its importance to the entire socidtyds pointed out during the FGDs that German
Agro-Action, an international NGO working in theearhad been training the residents on water

management and harvesting.

4.6.2 Management of water points/supply in the comumity
The respondents were asked to indicate who maneafes points/supply from their community.

The results of the analysis are presented below.
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Figure 4.17: Management of water points/supply inhe community
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Managing water

The figure above shows that majority (70%) of tespondents indicated that water was
managed by committees, 13% of the respondents atedicthat water was managed by
individuals, committees, 7% of the respondents caigid that water was managed by
government, 5% of the respondents indicated th&&nmas managed by NGOs while another
5% of the respondents indicated that water was geh&éy CBOs. During the FGDs, it was
pointed out that water sector in the community slexdominated. They clarified that water
points were being managed by village committeesthatifemale had very little position in the

committees.

4.6.3 Key decision makers of water projects in theommunity
A great percentage of the respondents indicatddhbaey decision maker of the water projects
was the Ministry of Water and Irrigation (MWI). Thelso revealed that village committees

composed mainly of the men are handed over theqsopy the MWI to run and maintain them.

4.6.4 Challenges to water management
The respondents were asked to rate some challehgesvere affecting water management in

their area. The table below shows the results.
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Table 4.4: Challenges to water management

N Mean | Standard Percent
Description deviation
Population pressure 324 3.6524 0.8651 100
Land use changes 324 4.0625 0.3265 100
Increasing costs of water management 324 4.6|/4D550. 100
Sand/gravel harvesting 324 4.38713 0.4124 100
Inefficient irrigation systems 324 43651 0.8647 100
Poor agricultural methods 324 44133 0.6305 100
Improper water policies 324 4.3883 0.6386 100
Mismanagement of the projects 324 4.0388 0.6437 100
Climate pattern changes 324 4.0384 0.6588 100
Poor government policies 324 3.8342 0.6639 100
Forest/catchment degradation 324 3.9844 0.6729 100

The results show that the majority of the respotslstrongly agreed that there was increasing
costs of water management with a mean of 4.674&. réepondents further agreed that other
major challenges to water management included §emal harvesting m=4.3873, inefficient

irrigation systems m=4.3651 and poor agriculturgtimds m=4.4133. Other factors that they
also agreed on include Land use changes m=4.062f twvas Mismanagement of the projects
m=4.0338, Climate pattern changes m=4.0384, Fosshiment degradation=3.9844, Poor

government policies m=3.8342 and Population press#3.6524.

4.6.5 Rain water harvesting

The respondents were asked to indicate whethergreficed rain water harvesting. The results

are shown in the table below.
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Table 4.5: Rain water harvesting

Harvesting water | Frequency Percentage
Yes 301 93

No 23 7

Total 324 100

93% of the respondents indicated that they prattregn water harvesting while 7% indicated
that they did not. Those who indicated that thegcpced water harvesting gave a list of the
methods that they used ranging from roof harvestisigg water tanks to surface/run-off water
harvesting using dams, ponds and terraces. The F&ocimdicated that they did not practice
water harvesting said that it was expensive andl thiat rain water-harvesting and storage was

associated with the spread of malaria.

4.6.6 Perception towards improved water supply/avéability

The respondents indicated that if water was sefficithen there would be increased food
security in the area as more farmers would be &bl|vest much in agriculture as well as
enhanced economic opportunities. They further redeat there would be increased enrolment
and decreased drop-out rates in education and iaBpdor girls who were mainly affected.
Sanitation in the area would also be improved éréhwas enough supply of water. With safe,
adequate and reliable water supply, the key infatshpointed out that, women would be free to
pursue diverse economic opportunities and imprdwer ttamily lives since time and energy
spent walking distant places in search for watenld/de invested productively and their health

problems would be minimized.

4.6.7 Measures employed in the community to address watescarcity

The respondents indicated that the measures thvat lien employed to address the situation
included building of gabions, dams, drilling of bbples and digging of wells. The key

informants and focus group discussions further tedirout that the community had received
training on proper water management from the GerAgno-Action. The training embraced on

proper farming methods as well as recycling of wébe a variety of uses. The respondents
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further revealed out that destocking was being eraged as well as keeping of cross-bred

livestock due to their high productivity.

4.6.8 Other strategies for addressing water management etienges

The following are some of the strategies that vweerggested during the survey, discussions and
interview process as possible solutions to addtheswater management challenges; Tree
planting along the water catchment areas, expioitabf the underground water, proper
government policies to control sand/gravel harmgséis well as logging for carving and charcoal
burning. Donor funding to aid in land reclamatiaveell as exploiting new water sources was
also pointed out as a key strategy.

Water can play a key role as part of strategiesafdrieving most of the community goals,
including hunger reduction, universal educationpewerment of women, improved health and
combating diseases, environmental sustainabilityd advancing a global partnership for

development.
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CHAPTER FIVE: SUMMARY OF THE FINDINGS, CONCLUSIONS AND
RECOMMENDATIONS

5.1 Introduction
The research study was conducted with the aim s#sséng the impact of water scarcity on the

economic productivity of women. This is in recogt of the fact that water is a vital resource
for livelihoods and affects mostly the women wheditionally are termed as the water collectors

and managers.

The study sought to answer three key research ignsshamely: What is the water and
livelihood situation in Kibauni? How does water iy affect economic productivity of

women? What challenges are facing water manageaneintow are they addressed?

5.2 Summary of the findings

5.2.1 Water and livelihood situation in Kibauni division
From the findings, it was established that watex \@ry scarce commodity in Kibauni division.

The residents obtain water from the nearby seasaab/streams, seasonal wells and during the
dry season they walk long distances to get watan friver Athi. Kiaka and Wamuya water
projects supplying piped and treated water frorarriéthi also provide water to the locals but at
a cost of Ksh.20/gallon. They have four public wateints at Kwa Komu, Nthwanguu market,
Mukaa market and lkalaasa market. Additionallyytbennect the water to households who can
bear the costs of the project initiation and maiatee costs. Residents who are financially

stable have also dug their own wells along riverkdsa

The geographical terrain of the area is very ruggasd hence water from the source is collected
majorly by women and girls and carried by ones b¥¢men are the major water collectors and
also girls usually help them. The mode of transpbithe water differs from one household to
another depending on the available assets. Fromstilndy it was observed that the most
commonly used mode of transporting water is eitrmex’'s back or use of the donkeys. Carts and
bicycles are hard to use in the area since thaiteaf the area is very hilly with many gullies.

This back breaking work for the women has led twreased complaints of back pains, chest
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pains as well as headaches since the exercigedsoas one and in most cases the weather is hot

and sunny worsening the situation.

The study also revealed that the livelihood sitratof the residents in Kibauni is dynamic.
During rainy season, women invest in their landemghthey grow a variety of drought resistant
crops like sorghum, Katumani/DH4 maize, beans, gm&s, pigeon peas, green grams and
millet. Currently, they have been receiving seqosa¢) through the District Agricultural Office
to plant and they get ready market of the same fitenMinistry of Agriculture. This has seen
livelihoods of many people improve. The residen$® &eep livestock (cows, goats and sheep)
chicken which is done on small scale. When theytlgeir harvest, majority of them sell their
products to the local market at extremely low igéile in other cases the women preserve
some of their harvest using chemicals or tradifionathod s of drying and smoking for future

consumption.

During the dry season, residents are usually iresbin off-farm/non-agricultural activities. This
include brick making, charcoal burning, sand haimagsand selling, casual laboring, tilling and
preparing their land among other things. Majorifytlee women are involved in hard labour
activities like brick making, vegetable growingdia$j R.Athi), water vending, charcoal burning

among others.

The study established that water vending is a comliwelihood activity for the women living
near R. Athi or among the individuals who have peat wells/boreholes. This is because R.
Athi is very far for majority of the residents adtigh it is a source of fresh water. Additionally,
water from the available water projects is not higeliable during dry season as the wells dry
up while others provide very muddy and salty waiérerefore water vending was mentioned as
one of the seasonal economic activities mostlyrduthe dry season. It is practiced majorly by
women who either own or rent donkeys or use thetkb for transporting the water.

Agricultural production is usually very low due te low rainfall received in the area. This
makes majority of the poor residents to dependgigrion food aid which targets mostly the
poor women, orphans and vulnerable children. Thdysalso found out that most of the women
live in the rural areas but their husbands haverateg to the urban areas to look for better

economic activities to substitute their income. Btrers, their husbands engage themselves in
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casual labour but after they get their wages timelulge themselves in drinking illicit brews

which worries many women.

The livelihoods of women along R. Athi which is thrajor source of water are much stable due
to the availability of water throughout the yeaeoBle farm along the river banks while others
practice irrigation on either large or small scdlbey plant maize, beans and even vegetables.
Water availability hence was found out to be a welpable commodity for the sustainability of

the livelihoods of women.

5.2.2 Impact of water scarcity on the economic pragttivity of women
The participation of women in economic activitieSeds from that of men as they are governed

by different sets of socio-cultural, environmentdpnomic and political aspects. Their ability to
participate in development activities is greatlffuanced by their cultural values which in many
cases men are the key decision-makers. This therefows that women are voiceless or have
very little influence in key decision making as ivat project participation. Their ability to
exploit the available resources and economic oppdares is largely dependent of their freedom

of ownership and control of land and other resairce

The study established that water availability forims basis of women’s sustainable livelihoods
either through farm or non-farm activities. Poortevaquality and insufficient quantity was

reported to be the major cause of health problémsmhalnutrition, diarrhea and typhoid among
others. Many women complained that they experierizerk pains after carrying the water on
their backs (majority carry the 20 — 25 liter gallof water) as well as fetching water to the

donkeys.

The study also found out that women and young giien walk as far as ten miles to collect

water from rivers or polluted, dirty, hand-dug vgeNvhich in most cases are full of parasites and
bacteria for domestic use. These wells are alswtsitrally dangerous and often collapse when
they get very deep. It was hence observed thatgpegd a lot of time that could otherwise been
have invested in more productive economic actiwitiehe waste of time in search of water hence

was reported to be a major factor towards theiréoanomic productivity.
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The study revealed that water scarcity translatet® iincreased work-load for majority of the
women since they have to spend a lot of time fagghvater at the expense of other domestic
obligations. The study found out that during thg skkason, women have to wake up as early as 1
a.m (at night) to go and get water from the wetld aearby seasonal rivers since during the day
the hot sun increases the evaporation and alse ihexcess demand from people and livestock.
It was also observed that groups and individualge haeir specific portions along the rivers
where they scoop the sand to get the water ance femand the well using thorny branches
during the dry season. At night every well is geardy the owner so that people don't steal
their precious scarce commodity; water. Water stgameas connected to enmity and conflicts

among households in the study area.

From the study findings, it is very clear that wated economic productivity are intertwined and
it is almost impossible to divorce them from eadheo. Water scarcity leads to diminished
economic opportunities as well as poor health amitation and the end result is family break
downs. The study also established that water sgagatly affects education and in most cases,
the girl child education. The study also revealedsimaller rates that water scarcity causes
displacement and migration as people move from ldss productive zones to the more
productive areas in search of food, pasture foir da@mals as well as economic opportunities

for better livelihoods.
5.2.3 Challenges to water management and ways ofdadssing them

The final research question focused on identifyimg challenges facing water management and
how they are being addressed. The study reveaddmiiter management projects was entirely
men’s work with women having little stake in theffis is because the society feels that women
being faced by numerous family obligations and ottieties, they tend to mismanage the

projects due to lack of commitment.

The study found out that population pressure isagonchallenge to water management. From
the findings, it was found out that majority of theuseholds have at least five family members.
The overall population in the division was alsorfdwut to be approximately, 17994 people.
The higher the population/family size, the highlee heed for the scarce resources and hence

exploitation of the available scarce resource®isd to happen.
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Land use change was also revealed as another oiglenge to water management. The study
established that economic activities like chardmahing, brick making, logging among others
were degrading the water catchment areas. Additigrdiversion of some streams and rivers
had been accompanied by decreased water avapadiditvnstream. Discussions with key
informants and FGD members pointed out that prégued policies need to be implemented on

the sustainable use of land and its resources.

Water management in the study area was observied #oreal challenge. The study established
that water harvesting is key to improved accedsetter economic activities. The study revealed
that majority of the households practiced waterésting in small scale. This was done through
roof harvesting, terracing, and building of gabioamsd sand dams as well as improved
agricultural practices. It was also observed thatn@n-Agro Action (GAA), an international
Non-governmental organization working within thevidion was helping the residents in
investing in water harvesting for improved econorapportunities. The study indicated that
there is a strong need for more improved and exgzhmehter harvesting systems to address the

water scarcity situation within their area.

The findings of the study further indicated thahd/gravel harvesting have accelerated water
scarcity. This is because they have made the waltés to be so deep that during the dry season
it is impossible to get water from those sites. $iteation has also been pointed out to be one of
the major causes of water erosion in the areardercto address the situation the population

feels that proper policies in regard to sand/graeelesting need to be put in place.

Also revealed in the study was the use of poorcatitiral methods, inefficient irrigation systems

as well as improper ground water policies as beinghallenge to water management. Key
informants pointed out that, ground water has ma&nbfully exploited and hence there is a need
to have proper underground water policies. Adddlbn there is also a great need to plant

drought resistant crops and practice new farminthaus to improve on crop yields.

During the study, it was observed that some houdshtbat invest in proper water harvesting
methods like the use of water tanks and dams, doeinomic base is stable as they sell the water

to the locals and others practice drip irrigatinriheir farms to improve on their yield.
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5.3 Conclusions
The study concludes that water and economic prodtycof women are intertwined and almost

impossible to separate them. This is because insdlthe entire livelihood activities observed to
be done by women, water is the major commodity wsed catalyst to get their products and
boost their income. Additionally, water scarcity wimwmen translates to increased work load,
prolonged time in search for the commodity, poaaltheproblems, displacement and more so,
diminished economic opportunities. The study cotetuthat, with improved and reliable water

supply, economic productivity of women can reakyibcreased.

Additionally, the study concludes that the majmeat affecting water management is the land
use changes as many people are really exploitiagfdrest reserves and catchment areas in
pursuit of their livelihood activities like chardolurning, logging, cutting thorn-branches for

fencing land among others. Population growth wiiahslates to increased demand for the land

resources is also a challenge to water management.

In order to address the challenges faced in watamagement, the study concludes that few
measures have been put in place ranging from weteresting, efficient irrigation methods

(drip-irrigation) to proper policies of controllesand /gravel harvesting. Similarly, the study
concludes that ground water has not been fullyatqa and can provide a reliable source of

water for the populace.

5.4 Recommendations
The study recommends various key approaches andnscto address water scarcity and

improve on the economic productivity of the wom&hese include the following:

* Access to resources

Policies should be formulated to enhance womentess and control over resources. This
majorly includes land which houses almost all taeural resources like water, soil, forests and
even minerals. This will ensure that they can adezly participate in decision making processes

in their community as well as gain control over finejects initiated in their areas.
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Discriminatory and customary laws that tend to demihe women and support patriarchy
should be abandoned to give way to the gendertsensipproach in accessing, implementing

and participating in community projects.
* Family and societal support

The society needs to embrace the changing roleoofiem in the community. Research shows
that support or lack of support of men influendes tlecision of women to enter into income
generating activities, how to enter, participatd gerform at what level (African Development
Bank, 2004). Gender mainstreaming in all trainisgsuld therefore be enhanced as a societal

exercise.

e Education

Education should be viewed as an investment. dergral to women’s economic development.
Whether formal or informal, education provides km®wledge and skills as well as enhancing
promotion of women’s social and economic partidggratsince more education is linked to
greater access to resources. Additionally, themlshbe genuine political will to ensure that
girls are given equal access to education espgdraltural areas. Water availability which is
directly linked to health and sanitation shouldihereased to reduce the drop-out rates among
the teenage girls.

* Entrepreneurship training

Effective entrepreneurship training for capacitylding should be organized for women. The
trainings should focus on equipping women with thecessary knowhow and skills of
sustainable use of water, proper water harvestnyiavesting in viable economic activities.
These trainings can hence develop women’s knowlbédge and raise their awareness on how

they can engage profitably in their economic atiasi

The trainings can also be targeted to the enticeegoto sensitize the community on the need to
protecting and restoring the ecosystems that nitwapture, filter, store and release water, such
as rivers, wetlands, forests and soils, as theycaueial to increasing the availability good

quality.
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5.5 Recommendations for further studies
The following are the recommendations for furtheds:

Vi.

More studies be done to explore the impact of watarcity on; education drop-out rates
among girls, family break-downs, household condligs well as on women’s health.

A similar study be done in a different environmésttting to allow for comparison and
hence allow for generalization.

More studies be done to establish the extent diggzation of women in the water
sector.

Comparison study on men and women in their accesssburces
Studies advocating for women’s access to resources.

Studies exploring how women manage water effegtivel
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APPENDICES

Appendix I: HOUSEHOLDS QUESTIONNAIRE

Introduction

My name is Jackline Mumbua Mwinzi, a student atthméversity of Nairobi pursuing a Master
of Arts degree in Sociology. As a requirement fog fulfillment of the Masters degree, | intend
to carry out a project research @iNater scarcity and economic productivity of women: A
case Study of Kibauni division, Machakos County”.

You have been selected to assist in providing dggiired information as your views and ideas
are considered important to this study. This qoestire is therefore specifically for the purpose
of the academic research only and the informatioected will be treated with utmost
confidentiality. Please answer all the questiorsvigled as honestly as possible, to the best of
your knowledge. Do | have your consent to continlyes................... NO.....eveenn

DIVISION ..o, Location ......ceevevvieiieiinann.

Section A: Background Information

1. Sex: Male () Femal)
2. Age: a) Below 20 years b)3lyears c) 31- 40 years
d) 41- 50 years e) 51 — 60 years f) 61 years and abov
3. What is your highest level of education?
a) Primary b) Secondary c)Certificate
d) Diploma e) Graduate f) Masters

g) Other (specify)..........coeviennenn.

4. What is your marital status?

a) Married b) Single
c) Widowed d) Divorced/Separated
5. What is your religion?
a) Christianity O b) Muslinid c¢) Traditionalist]

d) Other (specCify)......cccvviviviiinin...



6. Familysize ..............ocevvene.

7. Other dependants

Relationship Tick Number

Parents

Relative

Vulnerable children

Friends

Section B: Water and Livelihood situation in Kibaun
8. What iS YOUI OCCUPALIONT ...t eeeeeee et e e e e e ee e

9. What other livelihood activities are you involvedto supplement your income and daily

needs?

10.Does your family own any assets? Y8s No O

If yes, what aSSEtS 0O YOU OWN? ........uutieeemmmmiaeiee e e e e e e e e ettt seeeee s s s s e e e e e e e e e e eeeeeennne
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12.What are the major uses of the water in your hoals@hTick all that apply)

Water Use Tick

Washing

Cleaning

Irrigation

Cooking

Kitchen garden

Drinking

Other (Specify)

13.Who collects the water?

a) Women d) Men g) Boys & men
b) Girls e) Boys h) All
c) Women & girls f) Boys & girls

14.What mode of transport do you use to collect theera

a) Ones back e) Donkeys
b) Bicycles f) Other(specify
c) Carts

d) Wheel barrow
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Section C: Effects of water scarcity on economic pductivity of women

15.How do you rate the quality of water that you reeen your area?

Poor Fair Good Excellent
16.How is the quantity of the available water?
Scarce Insufficient| Sufficient Abundant

17.a) Do you think that water scarcity affects peaple/elihoods?

b)

Use a scale of 1-5 where 1- strongly disagreesagiee, 3- Neutral, 4- Agree 5-Strongly agree

Yes

No []

If yes, does water scarcity affect economic proditgtof women in your area?

Scale

1

2

3

4

5

Tick

18.Kindly rate the effect of the available water ore thconomic productivity of women

Neutral, 4 — agree and 5- strongly agree).

using the table below. (Use the scale of 1-5, wHerstrongly disagree, 2-disagree, 3-

Effect

Increased work load

Time wastage in search of water

Health problems
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Displacement

Limited economic opportunities

Family break-down

Education

Other (specify)

19.How do you handle your family obligations togetheth income generating activities?

20.What constraining family obligations do you thinlomven face while pursuing their

livelihood activitiesqTick all that apply).

Activity Tick

Child bearing

Domestic chores

Other family business

Spousal demands

Family security

Water collection

Others gpecify)..........ceeeeein s

SECTION D: Challenges facing water management and ays of addressing them
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22.Who manages the water points/supply from your comity@

a) Individuals c) NGOs e) CBOs

b) Government d) Committees f) Other (specify)
23.Who are the key decision makers of water projectheé community? ..........ccccceeeeieeeneennn.
24.Who 0WNS the Water ProJECIS? ... .o i e e e e e e e e
25.a) Do you feel that water management in your aseadhallenge? YeEl No O

b) If Yes, kindly rate the nature of the problemthe scale of 1-5, where 1- strongly
disagree, 2-disagree, 3- Neutral, 4 — agree astr@ngly agree.

Challenge 1 2 3 4 5

Population pressure

Land use changes

Increasing costs of water management

Sand/gravel harvesting

Inefficient irrigation systems

Poor agricultural methods

Improper water policies

Mismanagement of the projects

Climate patterns

Poor government policies

Forest/catchment degradation

Other (specify)

26.Do you practice rain water harvesting? Yés No[O
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If yes, what methods do you usé&Zivie option¥

29.In your opinion, what other strategies do you feduld be put in place to address water

management challenges in your area?

Thank you for your response.
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Appendix II: FOCUS GROUP DISCUSSION GUIDE

Introduction

My name is Jackline Mumbua Mwinzi, a student atUilmversity of Nairobi pursuing a Master
of Arts degree in Sociology. As a requirement fog fulfilment of the Masters degree, | intend
to carry out a project research @iater scarcity and economic productivity of women: A

case Study of Kibauni division, Machakos County”.

The questions in this guide are therefore spedlfidar the purpose of the academic research
only and the information collected will be treatedh utmost confidentiality. Please answer all

the questions provided as honestly as possibtégetbest of your knowledge.
Section A: (to be completed by the interviewer)

I. ~ Number of members inthe group .......oorieeeeiiiii,

ii. Areawherethe FGD was held ........cccvviieiiiii
Section B: Water and Livelihood situation in Kibaun Division

1. a) What are the livelihoods activities that theidents in the area are involved in?

b) Do women in the area participate in livelihoatiaties? Yes( ) No( )

If yes, what livelihood activities are women engagethis area?

c) Are these activities sustainable and effectivé@s ( ) No ()

Give reasons for your ansSwer abOVe..........ouuiuiiiiie it i i e e e e e e
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2. What is your view on the extent of participatidnnmmen in;

i.  Agricultural activities

ii.  Non-Agricultural Activities

iii.  Water management activities

3. a) What are the major sources of water for the camity? .............cccceeeeeiiiiiiiiiiiiiiiieeees
b) Who collects the water for the family? ........cooeiiii
¢) What mode of transport is commonly used in majasftthe households?..................

Section C: Effects of water scarcity on economic pductivity of women

5. How do women handle their family obligations togethwith income generating

2 103 AV (S YT PR

6. To what extent is water scarcity a challenge to womm this area? .........................
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7. How does water scarcity affect women in relatiothi following;

i. Increased workload

ii. Displacement

iii. Limited economic opportunities

iv. Education

v. Health problems

vi. Time wastage in search of water

SECTION D: Challenges facing water management and ays of addressing them

8. What is your understanding on water management? ........c.cooooiiiiiiiiineie i,
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9. What are the challenges facing water managemehtiarea?

12.1n your opinion, what other strategies do you f&eduld be put in place to address water

management challenges in your area?

13.What other factors do you think affect the econoprmductivity of women? List them in

order of priority.

Thank you for your response.
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Appendix lll: KEY INFORMANT GUIDE
Introduction

My name is Jackline Mumbua Mwinzi, a student atthméversity of Nairobi pursuing a Master
of Arts degree in Sociology. As a requirement fog fulfilment of the Masters degree, | intend
to carry out a project research @iNater scarcity and economic productivity of women: A
case Study of Kibauni division, Machakos County”.

You have been selected to assist in providing dggiired information as your views and ideas
are considered important to this study. The questin this guide are therefore specifically for
the purpose of the academic research only andntieemation collected will be treated with
utmost confidentiality. Please answer all the qoastprovided as honestly as possible, to the
best of your knowledge. Do | have your consenttatioue? Yes............ NO............

Division ........ccoviiiiiiii Location ......coeviiiiiiiiinnn,
Section A: (to be completed by the interviewer)

1. Name of the INTEIVIEWEE ... ..o e e e e e e e e e e,
P2 © ToTox 8 o T 1[0 o IR
3. Sex: Male () Femél)

Section B: Water and Livelihood situation in Kibaun Division
4. a) What livelihood activities are women engagethis area?
i
ii.
iii.

iv.

5. Are these activities sustainable and effective@s Y( ) No ()

Give reasons for your anSWer abOVe, ..........vevieiieiie e cie e e ce e emeen e ee e
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6. What is your view on the extent of participationaadmen in;

iv.  Agricultural activities

v.  Non-Agricultural Activities

vi.  Water management activities

7. a) What are the major sources of water for the Camiy? ...........cccccceeeeiiiiinieieeeeeeeeeeee,
b) Who collects the water for the family2.............oo
¢) What mode of transport is commonly used inamigj of the households?.....................

8. What are the economic benefits of the availablerayveomen in the area?

Section C: Effects of water scarcity on economic pductivity of women

9. How do women handle their family obligations togethwith income generating

2 Tod AV [ YRR TR RPRTR

10.To what extent is water scarcity a challenge to @omm this area? .........................
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11.How does water scarcity affect women in relatiothi following;

i Increased workload

ii. Displacement

iii.  Limited economic opportunities

iv. Education

v. Health problems

vi.  Time wastage in search of water

SECTION D: Challenges facing water management and ays of addressing them

12.What is your understanding on water management? ............cccoveeiiiie e e,
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13.Which livelihood activities are being undertaken wgmen that are affected by water

scarcity?

17.1n your opinion, what other strategies do you f&eduld be put in place to address water

management challenges in your area?

18.What other factors do you think affect the econoprmductivity of women? List them in

order of priority.

Thank you for your response.
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